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APPENDIX A

POSTIVE HIT TABLES FOR

ROUND 1 AND ROUND 2

AT SWMUs 13 & 16 FOR
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APPENDIX A

POSITIVE HITS TABLE
GROUND WATER· ROUNDS 1 AND 2

SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 13MWT01 13MWT01 13MWT02 13MWT02 13MWT03 13MWT03 13MWT03 13MWT03 13MWT04 13MWT04 13MWTOS 13MWTOS 13MWTOS 13MWTOS
NSAMPLE 13GWT0101 13GWT0102 13GWT0201 13GWT0202 13GWT0301 13GWT0301·F 13GWT0302 13GWT0302·F 13GWT0401 13GWT0402 13GWT0501 13GWT0501·F 13GWTOS02 13GWT0502·F
SAMPLE 13GWT0101 13GWT0102 13GWT0201 13GWT0202 13GWT0301 13GWT0301·F 13GWT0302 13GWT0302·F 13GWT0401 13GWT0402 13GWT0501 13GWT0501·F 13GWT0502 13GWT0502·F
MATRIX GW GW GW GW GW GF GW GF GW GW GW GF GW GF
DEPTH RANGE _. : - - .- - - - -- .- - .- _. .- ...
SAMPLE DATE 412612003 11123/2003 412612003 121112003 412612003 412612003 11/1112003 11/1112003 412712003 1112312003 412712003 412712003 111612003 11/612003
ROUND 01 02 01 02 01 01 02 02 01 02 01 01 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y . Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (uglL)
ITRICH~OROETHENE •. I . __L _I I L __ I ---- T -} .. ,- I J I I I I

f

EXDlosives (UQlLl
--

1,3,5·TRINITROBENZENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U ·0.281 U 0.155 U 0.263 UJ
1,3·DINITROBENZENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U 0.281 U 0.3 J 0.263 U
2,4,6·TRINITROTOLUENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U 0.281 U 0.155 U 0.263 UJ
2,4·DIAMINO·6·NITROTOLUENE 0.263 U 0.278 U 0.255 U 0.281 U 0.263 U
2,4·DINITROTOLUENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U 0.281 U 0.155 U. 0.263 UJ
2,6·DIAMINO·4·NITROTOLUENE. 0.263 U 0.278 U 0.255 U 0.281 U 0.263 U
2,6·DINITROTOLUENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U· . 0.26 U 0.281 U 0.155 U 0.263 UJ
2·AMINO·4,6·DINITROTOLUENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U 0.281 U 0.155 U 0.263 UJ
3-NITROTOLUENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U 0.281 U 0.155 U 0.263 UJ
4·AMINO·2,6·DINITROTOLUENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U 0.281 U 0.155 U 0.263 U
4·NITROTOLUENE 0.47 U 0.263 U 0.495 U 0.278 U 0.265 U 0.255 U 0.26 U 0.281 U 0.155 U 0.263 UJ
DNX 0.263 U . 0.278 U 0.255 U 0.281 U 0.31 J
HMX 1 1 0.495 U 0.278 U 0.29 J 0.51 J 3.3 4.1 13 10
MNX 0.263 U 0.278· U 0.255·U 0.281 U 0.263 U
RDX 0.44 U 0.35 J 0.465 U 0.278 U 0.25 U 0.3 J 4.1 3.4 0.77 J 1.4
TNX 0.263 U 0.278 U 0.255 U 0.281 U 0.263 U
TOlallnorganlcs (uglL)
ALUMINUM 598 J 699 J 659 J 244 J 3990 J 627 J 8050 J 1530 J 21700 J 139000 J
ANTIMONY 0.24 U 0.02 U 0.06 U 0.06 U 0.13 U 0.02 U 0.19 U 0.02 U 0.09 U 0.32 U
ARSENIC 0.23 U 0.17 U 0.65 J 0.87 U 1.0 J 0.31 U 1.8 J 0.5 U 4.7 J 24.1 J
BARIUM 55.4 J 46.8 J 27.5 J 18.1 J 74.5 J 62.1 J 154 J 91.8 J 126 J 727 J
BERYLliUM 1.2 U 1.2 U 0.63 U 0.3 U 1.2 U 1.8 U 3.5 J 1.2 U 1.2 U 5.9 J
CADMIUM 0.18 U 0.06 U 0.38 U 0.34 U 0.82 U 0,37 U 1.9 U 0.52 U 0.39 U 0.69 U
CALCIUM 9720 J 7190 J 94100 J 113000 J 34800 J 26100 J 34800 J 19000 J 40200 J 35300 J
CHROMIUM 0.20 U 0.73 U 1.1 J 0.71 U 7.1 J 1.4 U 1.5 J 0.49 U 36.4 J 145 J
COBALT 36.0 J 29.9 J 119 J 71'J 48.8 J 25 J 111 J 38.8 J 34.2·J 48.6 J
COPPER 2.9 J 1.4 U 2.7 J 2 J 5.6 J 3.2 J 3,8 J 2.1 J 10.1 J 48.3 J
IRON 135 J 61.7 U 10500 J 15200 J 1910 J 344U 5400 J 1530 J 9860 J 68900 J

i

LEAD 1.4 U 1.2 U 0.53 U 0.36 U 2.0 U 0.67 U 3.2 J 0.94 U 8.1 J 46.5 J
liTHIUM 21.1 J 208 J 74.0 J 126 J 40.0 J
MAGNESIUM 6790 J 5850 J 60200 J 69800 J 17000 J 15800 J 16700 J 8720 J 35700 J . 35400 J
MANGANESE 689 J 566 U 4580 J 5100 J 302J 211 J 1330J 441 U 172J 209 J
MERCURY 0.16 J 0.39 0.02 U 0.007 U 0.02 U 0.02 U 0.02 U 0.007 U 0.02 U 0.097 J
NICKEL 26.6 J 21.1 J . 289 J 170 J 99.7 J 76.3 J 314 J 107 J 96.2 J 153 J ,
POTASSIUM 494 J 403 J 6910 J 7090 J 2860 J 1040 J 7760 J 3920 J 8390 J 27500 J
SELENIUM 0.17 U 0,05 U 0.91 U 0.27 U 0.32 U 0.04 U 0.61 U 0.23 U 0.42 U 1.3 U
SODIUM 24300 J 26100 J 102000 J 129000 J 37400 J 40700 J 22800 J 19000 J 57900 J 49600 J
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POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
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LOCATION 13MWTOl . 13MWT01 13MWT02 13MWT02 13MWT03 13MWT03 13MWT03 13MWT03 13MWT04 13MWT04 13MWTOS 13MWTOS 13MWTOS 13MWTOS
NSAMPLE 13GWT010l 13GWT0102 13GWT0201 13GWT0202 13GWT0301 13GwT0301·F 13GWT0302 13GWT0302·F 13GWT0401 13GWT0402 13GWT0501 13GWTOS01·F 13GWT0502 13GWTOS02·F
SAMPLE 13GWT010l 13GWT0102 13GWT0201 13GWT0202 13GWT0301 13GWT0301·F 13GWT0302 13GWT0302·F 13GWT0401 13GWT0402 13GWTOSOl 13GWT0501-F 13GWTOS02 .13GWTOS02·F
MATRIX GW GW GW GW GW GF GW GF GW GW GW GF GW GF
DEPTH RANGE .- .- - - - - - _. - - - .- .., -
SAMPLE DATE 4/26fl003 11/23/2003 4I26fl003 12/7/2003 4I26flOO3 4I26fl003 11/11/2003 11/1112003 4127/2003 11123/2003 412712003 412712003 111612003 1116fl003
ROUND 01 02 01 02 01 01 02 02 01 02 01 01 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB . GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM 53.3 J 396 J 97.8 J 101 J 189 J
TITANIUM 4.0 J 0.21 U 5.8 J 2.2 U 32.0 J 8.5 J 7.8 J 4.7 J 180 J 659 J
VANADIUM 0.08 U 0.06 U 0.68 J 0.39 U 5.8 J 0.76 U . 0.79 J 0.32 U 34.3 J 135 J
ZINC 29.7 J 29.9 J 140 J 96.7 J 161 J 97.7 J 358 J 97.3 J 114 J 334 J
Dissolved InorQanics (uA!L)
ALUMINUM 226 J 790 J 254 J 164 U
ANTIMONY 0.36 U 0.08 U 0.10 U 0.28 U
ARSENIC 0.50 U 0.5 U 0.80 J 0.32 U
BARIUM 71.1 J 55.8 J 22.8 J 26.2 J
BERYLLIUM' l.lU 2.5 J 0.46 U 0.5 U
CADMIUM 0.97 U 0.76 U 0.26 U 0.47 U
CALCIUM 30900 J 27100 J 39800 J 33900 J
CHROMIUM 0.48 U 0.24 U 2.6 J 0.39 U
COBALT 55.7 J 43.4 J 35.0 J 39.3 J
COPPER 4:5 J 6.2 J 3.4 J 2.5 J
IRON 344 J 219 U 93.8 J 184 U
lEAD 0.25 U 0.82 U 0.21 U 0.37 U
LITHIUM 78.5 J 27.4 J
MAGNESIUM 16800 J 16000 J 32200 J 26000 J
MANGANESE 300 J 278 J 133 J 141 J
MERCURY 0.02 U 0.02 U 0.02 U 0.02 U
NICKEL 107 J 107 J 90.5 J 93.8 J
POTASSIUM 1890 J 1440 J 4540 J 2050 J
SELENIUM 0.33 U 0.07 U 0.28 U 0.17 U
SODIUM 35000 J 40600 J 55000 J 50500 J
STRONTIUM 97.1 J. 188 J
TITANIUM 2.6 J 3.8 U 4.5 J 3.3 U
VANADIUM. 0.31 U 0.1 U 0.46 U 0.11 U
ZINC 178 158 J 111 J 190 J
Miscellaneous Parameters (maIL)
AMMONIA·N 1 0.01 U 1 0.005 UJ ·1 0.13 I 0.24 J I 0.12 0.07 I 0.39 1 0.08 J I 0.05 1 I 0.65 I 1

!NITRITEINITRATE·N 1 0.07 I 0.15 J I 0.02 U I 0.05 UJ 0.07 0.09 I 0.24 I 0.27 J I' 0.03 I 0.09 1 I
nOTAL ORGANIC CARBON I I I I 0.5 U I [ I ' I I

f

Field Paremeters
ALKALINITY (MG/l) 10 U 10 U 10 U
CARBON DIOXIDE (MGll) 40 50 33
DISSOLVED OXYGEN (MGILI 4 6 4 ,
DISSOLVED OXYGEN· METER (MGlLl 1.28 1.4 1.98 5.75 4.5 4.45 4.3 4.14 0.6 3.96
FERROUS IRON (MGILI 2.05 0.03 0.11
HYDROGEN SULFIDE (H2S) (MGlLl 0 O. 0
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POSITIVE HITS TABl.E
GROUND WATER· ROUNDS 1 AND 2

SWMU 13· MINE FlU; B
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LOCATION 13MWT01 13MWT01 13MWT02 13MWT02 13MWT03 13MWT03 13MWT03 13MWT03 13MWT04 13MWT04 13MWTOS 13MWTOS 13MWTOS 13MWTOS
NSAMPLE 13GWT0101 13GWT0102 13GWT0201 13GWT0202 13GWT0301 13GWT0301·F 13GWT0302 13GWT030H 13GWT0401 13GWT0402 13GWT0501 13GWT0501·F 13GWTOS02 13GWTOSOH
SAMPLE 13GWT010l 13GWT0102 13GWT0201 13GWT0202 13GWT0301 13GWT0301·F 13GWT0302 13GWT0302·F 13GWT0401 13GWT0402 13GWT0501 13GWT0501·F 13GWT0502 13GWT0502·F
MATRIX GW GW GW GW GW. GF GW GF GW GW GW GF GW GF
DEPTH RANGE - - - - - - - - - - - - - -
SAMPLE DATE 4/2612003 1112312003 412612003 121712003 4/2612003 412612003 11/1112003 1111112003 412712003 1112312003 412712003 412712003 11/612003 111612003
ROUND 01 02 01 02 01 01 02 02 01 02 . 01 01 02 02·
VALIDATED .Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB . GRAB
MANGANESE (MGlLl 5.4 0.1 1.3
NITRITE·N (MGlLl 0.003 0.006 0.012
OXIDATION REDUCTION POTENTIAL (MV) 220 385.4 191 157.9 152.7 345 218.1 243.6 76 432
PH 4.68 4.17 4.61 5.25 5.56 5.32 4.77 5.24 5.83 5.4
SPECIFIC CONDUCTANCE (MS/CM) 0.229 0.233 1.244 1.23 0.445 0.487 0.316 0.228 0.632 0.558
SULFIDE (MGILI 0 0.06 0.09
TEMPERATURE ( CI 12.59 17.04 15.28 10.43 13.14 18· 13.73 16.45 15.18 15.42
TURBIDITY (NTUI 3.8 4.39 6.8 6.62 38 328 > 6 6.85 8.8 18.6
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 1~MWT06 13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 13MWT08 13MWT08
NSAMPLE 13GWT0601 13GWT0601·F 13GWT0602 13GWT0602·F 13GWT0701 13GWT0702 13GWT0702·AVG 13GWT0702·D 13GWT0801 13GWT0802 13GWT0802·AVG 13GWT0802·D 13GWT0802·F
SAMPLE 13GWT0601 13GWT0601 13GWT0602 13GWT0602·F 13GWT0701 13GWT0702 13GWT0702·AVG 13FD11100301 13GWT0801 13GWT0802 13GWT0802·AVG 13FD11230301 13GWT0802·F
MATRIX GW GF GW GF GW GW GW GW GW GW GW GW GF

. DEPTH RANGE .- .- .- .- .- - ... ... .- ... - ... .-
SAMPLE DATE 412712003 412712003 121712003 1211012003 412712003 11/1012003 1111012003 1111012003 412612003 1112312003 1112312003 1112312003 1112312003

. ROUND 01 01 02 01 01 02 02 02 01 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Orllanics (ulI/L)

ITRICHLOROETHENE I I I I I I I I I I
Explosives (ug/L)
1.3,5·TRINITROBENZENE 0,19 U 0,272 U 0,6 U 0,255 UJ 0.255 UJ 0,255 UJ 0.345 U 0.25 U 0.25 U 0.25 U
1,3·DINITROBENZENE 0.19 U 0.272 U 0.6 U 0.255 U 0.255 U 0.255 U 0.345 U 0.25 U 0.25 U 0.25 U
2,4,6·TRINITROTOLUENE 0.19 U 0.272 U 0.6 U 0.255 UJ 0.255 UJ 0.255 UJ 0.345 U 0.25 U . 0.25 U 0.25 U
2,4·DIAMINO·6·NITROTOLUENE 0.272 U 0.255 U 0.255 U 0.255 U 0.25 U 0.25 U 0.25 U
2,4·DIN ITROTOLUENE 0.19 U 0.272 U 0.6 U 0.255UJ 0.255 UJ 0.255 UJ 0.345 U 0.25 U 0.25 U 0.25 U
2,6·DIAMINO·4·NITROTOLUENE 0.272 U 0.255 U 0.255 U 0.255 U 0.25 U 0.25 U 0.25 U
2.6·DINITROTOLUENE 0.19 U 0.272 U 0.6 U 0.255 UJ 0.255 UJ 0.255 UJ 0.345 U 0.25 U 0.25 U . 0.25 U
2·AMINO·4,6·DINITROTOLUENE 0.19 U 0.272 U 0.6 U 0.255 UJ 0.255 UJ 0.255 UJ 0.345 U 0.25 U· 0.25 U 0.25 U
3·NITROTOLUENE 0.19 U 0.272 U 0.6 U 0.255 UJ 0.255 UJ 0.255 UJ 0.345 U 0.25 U 0.25 U 0.25 U
4·AMINO·2,6·DINITROTOLUENE 0.19 U 0.272 U 0.6 U 0.255 U 0.255 U 0.255 U 0.345 U 0.25 U 0.25 U 0.25 U
4·NITROTOLUENE 0.19 U 0.272 U 0.6 U 0.255 UJ 0.255 UJ 0.255 UJ 0.345 U ·0.25 U 0.25 U 0.25 U
DNX 0.272 U 0.255 U 0.255 U . 0.255 U 0.25 U 0.25 U 0.25 U
HMX· 0.97 1.2 0.6 U 0,51 0.555 0.6 0.345 U 0.3 J 0.33 J 0.36 J
MNX 0.272 U 0.255 U 0.255 U 0.255 U . 0.25 U 0.25 U 0.25 U
RDX 2 1.7 7.2 7.9 8.2 8.5 0,325 U 0.61 J 0.685 J 0.76 J
TNX 0.272 U 0.255 U 0.255 U 0.255 U 0.25 U 0.25 U 0.25 U
Totallnoraanics (uQ/LI
ALUMINUM 12300 J 1960 J 4320 J 4630 J 4645 J 4660 J 907 J 5280 J 6470 J 7660 J
ANTIMONY 0.19 U 0.13 U 0.03 U 0.02 U 0.02 U 0.02 U 0.03 U 0.09 U 0.Q75 U 0.06 U
ARSENIC 4,0 J 0.61 U 1.6 J 1.6 J 1.65 J 1.7 J 0.20 U 0.79 U 1.095 U 1.4 U
BARIUM 178 J 47.3 J 10,4 J 11.3 J 10.8 J 10.3 J 24.5 J 40 J 45.85 J 51.7 J'
BERYLLIUM 0.58 U 0.11 U 8.4 J 9.3 J 9.35 J 9.4 J 0.14 U 0.26 U 0.31 U 0.36 U
CADMIUM 0.56 U 0.15 U 0.64 U 0.46 U 0.505 U 0.55 U 0.05 UJ 0.07 U 0.055' U 0.04 U
CALCIUM 36700 J 27600 J 69400 J 76700 J 77750 J 78800 J 2580 U 2030 J 2070 J 2110 J
CHROMIUM 18.7 J 3.7 J 0.71 U 0.71 U 0.78 U 0.85 U 0.99 J 5,7 J 7.3 J 8.9 J
COBALT 3.6 J 0.48 U 140 J 121 J 122 J 123 J 2.2 J 2.4 J . 2.8 J 3.2 J
COPPER 7.3 J 1.3 U 5.0 J 5.1 J 5.1 J 5.1 J 1.0 J 2.9 J 3.55 J 4.2 J

I
IRON 12000 J 1520 J 128 J . 683 J 710 J 737 J 600 J 3520 J 4805 J 6090 J
LEAD 7.1 J 1.1 U 8.4 J 9.2 J 9.35 J 9.5.J 0.34 U 1.7U 1,775 J 2.7 J
LITHIUM 15.7 J 154 J 6.6 J
MAGNESIUM 17700 J 13000 J 54300 J 56300 J 57200 J 58100 J 2230 J 2540 J 2645 J 2750 J
MANGANESE 505 J 33.6 J 1800 J 1810 J 1825 J 1840 J 57.6 U 36.3 J 47.8 J 57.3 J
MERCURY 0.02 U 0.007 U 0.16 J 0.19 J . 0.21 J 0.23 0.02 U 0.007 U 0.007 U 0.007 U
NICKEL 11.7 J 2.9 J 299 J 315 J 314.5 J 314 J 4.2 J 6,1 J 6,85 J 7.6 J I

POTASSIUM 10300 J 4010 J 4380 J 4660 J 4725 J 4790 J 240 J 718 J 899 J 1080 J
SELENIUM 0.69 U 0.16 U 0.13 U 0.12 U 0.15 U 0.18 U 0.08 U 0.08 U 0.075 U 0.07 U
SODIUM 58000 J 44500 J 82300 J 92000 J 93650 J 95300 J 8360 J 8580 J 8555 J 8530 J

•'
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Field Parameters

LOCATION 13MWT06 13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 13MWT08 . 13MWT08
NSAMPLE 13GWT0601 13GWT0601·F 13GWT0602 13GWT0602·F 13GWT0701 13GWT0702 13GWT0702·AVG 13GWT0702·D 13GWT0801 13GWT0802 13GWT0802·AVG 13GWT0802·D 13GWT0802·F
SAMPLE 13GWT0601 13GWT0601 13GWT0602 13GWT0602·F 13GWT0701 .13GWT0702 13GWT0702·AVG 13FD111OO301 13GWT0801 13GWT0802 13GWT0802·AVG 13FD11230301 13GWT0802·F
MATRIX GW GF GW GF GW GW GW GW GW GW GW GW GF
DEPTH RANGE - .,.. - - - - - - - - - - -
SAMPLE DATE 4127/2003 4127/2003 1217/2003 1211012003 4127/2003 11110/2003 11110/2003 11/10/2003 4/26/2003 11/23/2003 11/23/2003 11/2312003 1112312003
ROUND 01 01 02 01 01 .02 02 02 01 02 02 02 02
VALIDATED Y Y Y Y Y Y . Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM 203 J 163 J 14.5 J
TITANIUM 85.0 J 22.2 J 4.4 J 2 U 2.95 U 3.9 U 16.8 J 87.5 J 107.25 J 127 J
VANADIUM 15.8 J 2.7J 0.14 U 0.2 'U 0.24 U 0.28 U 1.4 J 8.3 J 10.4 J 12.5 J
ZINC 30.3 J 4.8 J 382 J 408 J 422.5 J 437 J 7.4 J 10.9 J 12.4 J 13.9 J
Dissolved Inoraanics (ug/L)
ALUMINUM 826 J 18.3 U 92.7 U
ANTIMONY 0.17 U 0.34 U 0.02 U
ARSENIC 0.51 U 0.36 U 0.12 U
BARIUM 41.6 J 31.5 J 21.1 J
BERYLLIUM 0.05 U 0.03 U 0:12 U
CADMIUM 0.17 U 0.06 U 0.04 U
CALCIUM 34900 J 26900 J 2250 J
CHROMIUM 1.3 J 0.53 U 0.13 U
COBALT 1.3 J 0.11 U 1.9 J
COPPER 0.63 U 0.87 U 0.35 U
IRON 772'J 27.1 U .J22 U
LEAD 0.30 U 0.04 U 0.07 U
LITHIUM 9.7 J .
MAGNESIUM 18700 J 12600 J .2190 J
MANGANESE 543J . 20.9 J 45.4 J
MERCURY 0.20 U 0.007 U 0.007 U
NICKEL 3.2 J 1.6 U 3.6 J
POTASSIUM 7110 J 3760 J 151 U
SELENIUM 0.29 U 0.15 U 0.04 U
SODIUM 49700 J 45800 J 8900 J
STRONTIUM 159 J
TITANIUM 9.3 J 0.47 U l.lU
VANADIUM l.lJ 0.41 U 0.14 U
ZINC 3.6 J 2.1 J 3.3 J
Miscellaneous Parametars (maILl
AMMONIA·N 0.02 I 0.14 I 0.03 I 0.005 U I 0.005 U I 0.005 U I 0.01 U 0.005 UJ I ·0.005 UJ 0.005 UJ
NITRITEINITRATE·N I 0.03 0.7 I I 0.07 I 0.025 U I 0.025 U I 0.025 U I 0.02 U I 0.025 U I 0.03125 J 0.05 J I
TOTAL ORGANIC CARBON I I I I I I I I. I , I
Field Parameters
ALKALINITY (MGIL) 10 U 10 U
CARBON DIOXIDE (MG/L) 45 . 45
DISSOLVEO OXYGEN (MGIL) 5 5 I

DISSOLVED OXYGEN • METER (MGIL) 3.15 7.35 0.34 . 1.32 1.32 2.45 6.44 6.44
FERROUS IRON (MGlLI 0.21 0.21
HYDROGEN SULFIDE IH2Sl IMGlLl 0 0
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. GROUND WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 13MWT06 13MWT06 13MWT06 13MWT06 13MWT07 13MWT07 13MWT07 13MWT07 13MWT08 13MWT08 13MWT08 13MWT08 13MWT08
NSAMPLE 13GWT0601 13GWT0601·F 13GWT0602 13GWT0602·F 13GWT0701 13GWT0702 13GWT0702·AVG 13GWT0702·D 13GWT0801 13GWT0802 13GWT0802·AVG 13GWT0802·D 13GWT0802oF
SAMPLE 13GWT0601 13GWT0601 13GWT0602 13GWT0602·F 13GWT0701 13GWT0702 13GWT0702·AVG 13FD111OO301 13GWT0801 13GWT0802 13GWT0802·AVG 13FDl1230301 13GWT0802·F
MATRIX GW GF GW GF GW GW. GW GW GW GW GW GW GF
DEPTH RANGE - - - - - - - - - - - - -
SAMPLE DATE 412712003 412712003 121712003 1211012003 412712003 1111012003 11/1012003 11/1012003 412612003 1112312003 1112312003 1112312003 1112312003
ROUND 01 01 02 01 01 02 02 02 01 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MANGANESE (MGIU 0 0
NITRITE·N (MGIU 0.001 0.001
OXIDATION REDUCTION POTENTIAL (MV) 88 180.4 278 383.6 383.6 206 266.7 266.7
PH 6.63 6.45 3.98 3.9 3.9 5.06 5 5
SPECIFIC CONDUCTANCE (MSICMI 0.495 0.363 1.03 1.054 1.054 0.74 0.076 0.076
SULFIDE (MGIL) 0 0
TEMPERATURE (C) 12.46 12.5 15.6 18.45 18.45 14.65 15.18 15.18
TURBIDITY (NTU) 650 22 6.8 3.01 3.01 10 36 36
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LOCATION 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 13MWTlO
NSAMPLE 13GWT0802·F·AVG 13GWT0802·F·D 13GWT0901 13GWT0901:AVG 13GWT0901·D 13GWT0902 13GWT0902·AVG 13GWT0903 13GWT0903-AVG 13GWT0903-D 13GWTlool 13GWT1002
SAMPLE 13GWT0802·F·AVG 13FDI1230301·F 13GWT0901 13GWT0901·AVG FD04280301 13GWT0902 13GWT0902·AVG 13GWT0903 13GWT0903-AVG 13FD12040301 13GWTl001 13GWTl002
MATRIX GF G,F GW G'W GW GW GW GW GW GW GW GW
DEPTH RANGE - - - ,'- - - _. - ... .- .- ...
SAMPLE DATE 11123/2003 1112312003 412812003 4/2812003 412812003 51912003 51912003 121412003 121412003 121412003 412712003 1112012003
ROUND 02 02 01 01 . 01 01 01 02 02 02 01 02
VALIDATED Y Y Y y y y y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB . GRAB GRAB GRAB GRAB GRAB GRAB' GRAB GRAB
Volatile OrQanics (uQILI

ITRICHLOROETHENE I I I 0.3 U I 0.3 U I 0.3 U I I I I I . I
Explosives (ugiL)
1,3,5·TRINITROBENZENE 0.215 U 0.3 U 0.385 U 1.3 1.35 J 1.4 J 0.265U 0.266 U
l,3·DINITROBENZENE 1.4 J 1.45 J 1.5 J . 2.4 2.3 2.2 0.265 U 0.266 U
2,4,6·TRINITROTOLUENE 19 19.5 J 20 J 25 22.5 20 0.265 U 0.266 U
2,4·DIAMINO·6·NITROTOLUENE 3.9 3.85 J. 3.8 J 0.266 U
2,4·DINITROTOLUENE 0.215 U 0.3 U 0.385 U 0.253 U 0.2845 U 0.316 U 0.265 U 0.266 U
2,6·DIAMINO·4·NITROTOLUENE ..

0.253 U 0.2845 U 0.316 U 0.266 U
2,6·DINITROTOLUENE 0.215 U 0.3 U 0.365 U 9.9 9.05 8.2 0.265 U 0,266 U
2·AMINO·4,6·DINITROTOLUENE 8.6 J 8.6 J 8.6 J 13 15.5 18 0.265 U 0.266 U
3·NITROTOLUENE 0.215 U 0.3 U 0.365 U 0.253 U 0.2845 U 0.316 U 0.265 U 0.266 U
4·AMINO·2,6·DINITROTOLUENE ' 18 18 18 18 16.5 J 15 J 0.265 U 0.266 U
4·NITROTOLUENE 0.215 U 0.3 U 0.385 U 0.253 U 0.2845 U 0.316 U 0.265·U 0.266 U
DNX 4 J 3.3 J 2.6 J 0.266 U
HMX 84 75 66 130 111 92 0.265 U 0.45 J
MNX 7.1 J 6.3 J 5.5 J . 0.266 U
RDX 1100 1100 .1100 1700 1500 1300 0.25 U 0.266 U •
TNX 1.5 J 1.04 J 0.58 J 0.266 U
Totallnoraanlcs (uQ/LI .
ALUMINUM 297 J 287.5 J 278 J 62.3 U 59.35 U 56.4 U 1430 J 768 J

. ANTIMONY 0.03 U 0.03 U 0.03 U ' . 0.02 U 0.03 U 0.04 U 0.03 U 0.02 U
ARSENIC 0.09 U 0.08 U 0.07 U 0.07 U 0.085 U 0.10 U 1.1J 1 U
BARIUM 155 J 157 J 159 J . 137 J 137.5 J 138 J 18.3 J 18.8 J
BERYLLIUM 0.41 U 0.415 U 0.42 U 0.14 U 0.15 U 0.16 U 4.3 J 3.1 J
CADMIUM 0.05 UJ 0.05 UJ 0.05 U 0.04 U 0.04 U 0.04 U 0.94U 1.2 U
CALCIUM 48600 J 49350 J 50100 J 48500 J 48000 J 47500 J 26700 J 30600 J
CHROMIUM 0.02 U 0.02 U 0.02 U 0.28 U 0.245 U 0.21 U 1.0 J 0.61 U
COBALT 17.2 J 17.4 J 17.6 J 14.3 J 14.45 J 14.6 J 246 J 210 J
COPPER 1.2 J 1.3 J 1.4 J 0.65 U 0.605 U 0.56 U 4.3 J 1.3 U
IRON 25.0 U 24.85 U 24.7 U 38.2 U 33.4 U 28.6 U 3560 J 22900 J
LEAD 0.44 U 0.45 U 0.46 U 0.29 U 0.255 U 0.22 U 7.7 J 3.5 J
LITHIUM 31.1 J 31.45 J 31.8 J 158 J ,
MAGNESIUM 38700 J 39300 J 39900 J 36500 J 35850 J 35200 J 22200 J 25500 J
MANGANESE 608 J 616 J 624 J 510 J 512.5 J 515 J 1580 J 1720 J
MERCURY 0.034 J 0.03 J 0.026 J 0.091 J 0.0955 J 0.10 J 0.02 U 0.007 U
NICKEL 23.7 J 24.5 J 25.3 J 18.5 J 18.85 J 19.2 J 371 J 35;;' J
POTASSIUM 983 J 996.5 J 1010 J . 848 J 876.5 J 905 J 2570 J 3220 J
SELENIUM 0.05 U 0.06 U 0.07 U 0.10 U . 0.08 U 0.06 U 0.07 U 0.04 U
SODIUM' 35000 J 35850 J 36700 J. 33900 J 34350J 34800 J' . 25500 J 31500 J
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Field P

LOCATION . 13MWT08 13MWT08 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 13MWT10
NSAMPLE 13GWT0802-F~AVG 13GWT0802·F·D 13GWT0901 13GWT0901·AVG 13GWT0901·D 13GWT0902 13GWT0902·AVG 13GWT0903 13GWT0903-AVG 13GWT0903-D 13GWT1OO1 13GWT1002
SAMPLE 13GWT0802·F·AVG 13FD11230301·F 13GWT0901 13GWT0901·AVG FD04280301 13GWT0902 13GWT0902·AVG 13GWT0903 13GWT0903-AVG 13FD12040301 13GWT1oo1 13GWT1OO2
MATRIX GF GF GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - ,- - - .- - - - - -
SAMPLE DATE 1112312003 1112312003 4/2812003 412812003 ' 4/2812003 51912003 51912003 12/4/2003 12/412003 12/4/2003 412712003 112012003
ROUND 02 02 01 01 01 01 01 02 02 02 01 02
VAUDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM 229 J 232.5 J 236 J 86.9 J
TITANIUM 2.5 J 2.45 J 2.4 J 0.65 U 0.825 U 1.0 U 5,9 J 1.8 U
VANADIUM 0.05 U 0,05 U 0.05 U 0.07 U 0.065 U 0.06 U 0,58 U 0.17 U
ZINC 22.0J 22.45 J 22.9 J 14.5 J 14.95 J 15.4 J . 208 J 245 J
Dissolved Inorganlcs (uaILl .
ALUMINUM 91.95 U 91.2 U
ANTIMONY 0,23 U 0.44 U
ARSENIC 0.24 U 0.36 U
BARIUM 20.35 J 19.6J
BERYLLIUM 0.245 U 0.37 U
CADMIUM 0.13 U 0.22 U
CALCIUM 2125 J 2000 J
CHROMIUM 0.26 U 0.39 U
COBALT 2.5 J 3.1 J
COPPER 0.495 U 0.64 U
IRON 144.5 U 167 U
LEAD 0.22 U 0.37 U
LITHIUM
MAGNESIUM 2140 J 2090 J
MANGANESE 46.65 J 47.9 J
MERCURY 0.007 U 0.007 U
NICKEL 3.6 J 3.6 J
POTASSIUM 150 U 149 U
SELENIUM 0.13 U 0,22 U
SODIUM 8935 J 8970 J
STRONTIUM
TITANIUM' 1.5 U 1.9 U
VANADIUM 0.24 U 0.34 U
ZINC 3.4 J 3.5 J
Miscellsneous Psrsmeters (maILl

IAMMONIA·N I 3.3 3.25 I 3.2 I I 3.4 I 3.45 I 3.5 0.98 I 0.84 J
INITRITEINITRATE·N I 92 93 I 94 I I I 54 J I 64J I 74 J 0.02 U I 0,025 U
nOTAL ORGANIC CARBON I I I I I I ' I 1
Field Psrsmeters
ALKALINITY IMG/L) a a 10 U
CARBON DIOXIDE (MGlll 48 48 154
DISSOLVED OXYGEN (MGIL) 1.5 1.5 3.5
DISSOLVED OXYGEN· METER (MGlL) 1.69 1.69 1.21 1.21 1.14 1.14 1.4 4.83
FERROUS IRON (MGlLl a a 3.3 >
HYDROGEN SULFIDE (H2S) (MGlLl a a a
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LOCATION 13MWT08 13MWT08. 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT09 13MWT10 13MWT10
NSAMPLE 13GWT0802·F·AVG 13GWT0802·F·D 13GWT0901 13GWT0901·AVG 13GWT0901·D 13GWT0902 13GWT0902·AVG 13GWT0903 13GWT0903-AVG 13GWT0903-D 13GWT1OO1 13GWT1002 .
SAMPLE 13GWT0802·F·AVG 13FD11230301-F 13GWT0901 13GWT0901·AVG FD04280301 13GWT0902 13GWT0902·AVG 13GWT0903 13GWT0903·AVG 13FD12040301 13GWT1001 13GWTloo2
MATRIX GF GF GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - , - -- .- - - - - - - _.

. SAMPLE DATE 11123f2003 11123f2oo3 412812003 412812003 412812003 51912003 51912003 1214/2003 121412003 121412003 412712003 1112012003
ROUND 02 02 01 01 01 01 01 02 02 02 01 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB . GRAB GRAB GRAB GRAB . GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MANGANESE (MGIL) 0.4 0.4 1.8
NITRITE·N (MGlLl 0.023 0.023 0.003
OXIDATION REDUCTION POTENTIAL (MV) 205.6 205.6 148 148 251 251 364 230.3
PH 5.36 5.36 5.38 5.38 5.32 5.32 . 3.01 4.74
SPECIFIC CONDUCTANCE (MSJCMl 0.829 0.829 0.725 0.725 0.64 0.64 0.582 0.52
SULFIDE IMGlLl 0.01 0.01 0.05
TEMPERATURE (C) 13.33 13.33 14.36 14.36 12.82 12.82 15.6 19.73
TURBIDITY (NTUl 3 3 0.1 0.1 4.07 4.07 10 5.79
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LOCATION 13MWT11 13MWTll 13MWT12 13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 13MWT13 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15
NSAMPLE 13GWT1101 13GWT1102 13GWTI201 13GWT1201·F 13GWT1202 13GWT1301 13GWT1301·AVG 13GWT1301·D 13GWT1302 13GWT1401 13GWT1402 13GWTI501 13GWT1502 13GWT1502·AVG
SAMPLE 13GWT1101 13GWT1102 13GWT1201 13GWT1201-F 13GWT1202 13GWT1301 13GWT1301·AVG FD05070301 13GWT1302 13GWT1401 13GWT1402 13GWTI501 13GWT1502 13GWT1502·AVG
MATRIX' GW GW GY( GF GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - .- - - _. - - -
SAMPLE DATE 412712003 1112012003 412712003 412712003 1111812003 51712003 51712003 51712003 1112512003 412912003 1112412003 51612003 1112512003 1112512003
ROUND 01 02 01 01 02 01 01 01 02 01 01 01 02 01
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatlla Organic. (ug/L)

ITRICHLOROETI-lENC . -~~r-.. ---T~_=:I I_r-=. =.T ~~ I . -I---r-. I I I - I I
Explosives (uglL)
1.3.5·TRINITROBENZENE 0.43 U 0.258 U 0.6 U 0.26 U 0.37 U 0.275 U 0.18 U 0.258 U 0.345 U 0.25 U 0.485 U 0.258 U 0.258 U
1.3·DINITROBENZENE 0.83 J 0.258 U 0.6 U 0.26 U 0.37 U 0.275 U 0.18 U 0.258 U 0.345 U 0.25 U 0.485 U 0.258 U 0.258 U
2,4.6·TRINITROTOLUENE 31 9.5 1.8 1.6 0.37 U 0.275 U 0.18 U 0.258 U 0.345 U 0.25 U 0.485 U 0.258 U 0.258 U
2,4·DIAMINO·6-NITROTOLUENE 1.4 J . 0.89 J 0.258 U 0.25 U 0.258 U 0.258 U
2,4·DINITROTOLUENE 0.43 U 1.2 0.6 U 0.48 J . 0.37 U 0.275 U 0.18 U 0.258 U 0.345 U ·0.25 U 0.485 U . 0.258 U 0.258 U
2.6·DIAMINO·4·NITROTOLUENE 1.8 J 0.26 U 0.258 U 0.25 U . 0.258 U 0.258 U
2.6·DINITROTOLUENE 0.43 U 1.2 J 0.6 U 0.26 U 0.37 U . 0.275 U 0.18 U 0.258 U 0.345 U . .0.25 U 0.485 U 0.258 U 0.258 U
2'AMINO·4.6·DINITROTOLUENE 6 J . 4.4 J 3.7 J 3.1 J '0.37 U . 0.275 U 0.18 U 0.258 U 0.345 U . 0.25 U' '0.485 U 0.258 U 0.258 U
3-NITROTOLUENE ·0.43 U 0.258 U 0.6 U ," . 0.26 U • ·0.37·U ..•. 0.275 U 0.18 U ". '0.258.U ' 0.345 U " 0.25 U :- .0.485 U ' 0.258 U 0.258.U
4·AMINQ.2.6·DINITROTOLUENE . 19 9.8 '. '5.8 J ' 4.8 .. ,0.37 U 0.275 U - -0.18U , • . 0.258-U·· . ·0.345'U·- ., 0.25'U .. '0:485 U'~ -, 0.258'·U·· .. 'O:258U

• 4·NITROTOLUENE ·0.43 U ·0.258 U - ·0.6-U ··0.26 U . '.0.37 U 0.275·U· : 0:18'U' - "0:258"U • . '0.345-U·· ,- 0.25'U-·· "'0:485U . '::0.258 -U .:. . • -'0.258 U
DNX 0.258 U 0.5 J 0.258 U 0.25 U 0.258 U 0.258 U
HMX .. 34 44 50 41 9.5 8.95 8.4 12 0.345 U 0.89 J 0.485 U 0.258 U 0.258 U
MNX . 1.2 0.68 0.258 U 0.25 U . 0.258 U 0.258 U
RDX 560 520 150 140 12 11 10 20 1.6 4.7 0.46 U .0.258 U 0.258 U
TNX 0.258 U 0.26 U 0.258 U 0.25 U 0.258 U 0.258 U
Tolallnorganica {ugiLI
ALUMINUM 719 J 696 J 2170 J 67 U 1080 J 1070 J 1060 J 1000 J 57.1 U 47.5 U 1440 J 4310 J 4310 J
ANTIMONY 0.03 U 0.02 U 0.03 U 0.02 U 0.03 U 0.035 U 0.04 U 0.02 U 0.03 U 0.02 U 0.03 U 0.09 U 0.09 U
ARSENIC 0.22 U 0.23 U 1.3 J 0.13 U 0.39 U 0.4 U 0.41 U 0.16 U 5.8 J 3.1 J 7.0 J 9.2 J 9.2 J
BARIUM 27.4 J 27.6 J 36.5 J 21.1 J 43.8 J 43.55 J 43.3 J 52.9 J 31.1 J 19.1 J 43.3 J '. 39.0 J 39 J
BERYLLIUM 1.6 U 1.4 U 0.27 U 0.24 U 2.1 J 2.1 J 2.1 J 2.1 U 0.06 U 0.05 U 4.2 J 5.2 J 5.2 J
CADMIUM 0.12 U 0.13 U 0.10 U 0.04 U 0.09 U 0.105 U 0.12 U 0.04 U 0.35 U 0.04 U 1.0 U 0.63 U 0.63 U
CALCIUM 5760 J 6320 J 2800 J 1720 J 3740 J 3720 J 3700 J 3030 J 29700 J 34100 J 14600 J 10700 J 10700 J
CHROMIUM 0.35 U 0.25 U 4.1 J 0.17 U 0.29 U 0.31 U 0.33 U 0.29 U 0.18 U 0.53 U 0.82 U 4.5 J 4.5 J
COBALT 26.3 J 24 J 8.1 J 6.5 J 30.1 J 30.15 J 30.2 J 25.3 J 14.2 J 9.5 J 106 J 82.7 J 82.7 J
COPPER 3.0 J 1.6 U 2.2 J 0.7 U 5.0 J 4.95 J 4.9 J 3.6 J 0.28 U 0.3 U 3.0 J 0.87 U 0.87 U I

IRON 4250 J 4340 J 2020 J 129 U . 860 J 853 J 846 J 162 J 10500 J 9740 J 9260 J 17500 J 17500 J l
LEAD 1.5 U 1.4 U 1.9 U 0.08 U 1.0 U 0.995 U 0.99 U 0.63 U 0.20 U 0.04 U 23.8 J 35.9 J 35.9 J
LITHIUM 66.8 J 15.3 J 29.3 J 29 J 28.7 J 33.9 J 133 J
MAGNESIUM 4770 J 4660 J 2560 J 2370 J 3660 J 3670 J 3680 J 3420 J 26100 J 29500 J 14300 J 13200 J 13200 J
MANGANESE 250 J 251 U 216 J 312 U 600 J 592 J 584 J 451 J 1910 J 1880 J 1300 J 821 J 821 J
MERCURY 0.032 J 0.007 U 0.02 U 0.035 J 0.20 U 0.2 U 0.20 U 0.007 U 0.02 U 0.007 U 0.20 U 0.007 U 0.007 U
NICKEL 66.5 J 61 J 16.4 J 15.3 J 25.3 J 25.05 J 24.8 J . 20.4 J 24.7 J 20 J 222 J 182 J 182 J
POTASSIUM 668 J ·687 J 724J 358 J 649 J 645 J 641 J 459 J 2080 J . 2010 J 2230 J 2550 J 2550 J
SELENIUM 0.05 U 0.04 U 0.25 U 0.14 U 0.10 U 0.11 U 0.12 U 0.06 U 0.41 U 0.04 U 1.1 U 0.10 U 0.1 U
SODIUM 24000 J 26000 J 21900 J 20600 J 6030 J 6180 J 6330 J 6800 J 48300 J 57400 J 16000 J 16300 J 16300 J
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Field Parameters

LOCATION 13MWT11 13MWTll 13MWT12 13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 13MWT13 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15
NSAMPLE 13GWTll0l 13GWTl102 13GWT1201 13GWT1201-F 13GWT1202 13GWT1301 13GWT1301·AVG 13GWT1301·D 13GWT1302 13GWT1401 13GWT1402 13GWT1501 13GWT1502 13GWT1502·AVG
SAMPLE 13GWTll0l 13GWTl102 13GWT1201 13GWT1201-F 13GWT1202 13GWT1301 13GWT1301·AVG FD05070301 13GWT1302 13GWT1401 13GWT1402 13GWTl501 13GWT1502 13GWT1502·AVG
MATRIX GW GW G'i! GF GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - _. - --
SAMPLE DATE 412712003 1112012003 412712003 412712003 1111812003 sn12oo3 sn12oo3 5n12oo3 1112512003 412912003 1112412003 51612003 1112512003 1112512003
ROUND 01 02 01 01 02 01 01 01 02 01 01 01 02 01
VALIDATED Y Y Y Y Y Y Y Y Y 'Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM 31.0 J 14.6 J 18.5 J 18.4 J 18.3 J 71.7 J 65.5 J
TITANIUM 6.7 J 1 U 34.6 J 1 U 3.7 J 3.7 J 3.7 J 0.73 U 1.9 U 0.7 U 4.6 J 26.0 J 26 J
VANADIUM 0.29 U 0.06 U 4.2 J 0.Q7 U 0.07 U 0.085 U 0.10 U 0.06 U 0.08 U 0.08 U 0.32 U 4.3 J 4.3J
ZINC 82.7 J 85.3 J 14.6 J 10.8 J 35.1 J 34.75 J 34.4 J 25.3 17.8 J 16.9 J 266 J 240 240
Dissolved InorQanlcs (uQILI
ALUMINUM 257 J
ANTIMONY 0.03 U -
ARSENIC 0.37 U .. "

BARIUM 26.2 J - ';"'!'

BERYLLIUM 0.17 U I.: .... '

CADMIUM 0.13 U
CALCIUM 2980 J ~'"t:~

CHROMIUM 0.63 U J.\~!j

COBALT 9.0 J ~J.-?-~~

COPPER 3.4 J ""'r.

IRON 203 J .:..~ ;. .
LEAD 0.31 U ,,::,-1' ,
LITHIUM 14.6 J <";' ' ..

MAGNESIUM 2500J . ;«'
MANGANESE 224 J -.
MERCURY 0.02 U
NICKEL 18.3 J
POTASSIUM 366 J
SELENIUM 0.26 U
SODIUM 21800 J
STRONTIUM 13.8 J
TITANIUM 8.1 J
VANADIUM 0.46 U
ZINC 13.5 J
Miscellaneous Parameters ImQILI r

IAMMONIA·N I 0.1 0.1 J I' 0.06 0.005 UJ 0.03 I 0.03 I 0.03 I 0,01 I 0.08 I 0.06 J I 1 I 1.3 1.3 l
INITRITEINITRATE·N I 0.02 U 0.19 J I 1.3 0.3 J 1.1. I 1.1 I 1.1 I 1.0 J I 0.13 I 0.05 J I 0.02 U I .0.05 U 0.05 U
!TOTAL ORGANIC CARBON I I . I I I I I I I I 1.1 1.15
Field Parameters
ALKALINITY (MGlL) 10 U 10 U 10 U 10 U 10 U
CARBON DIOXIDE (MGIl) 165 135 120 137 137
DISSOLVED OXYGEN (MG/l) . 1.5 2 11 0.Q7 ,0.07
DISSOLVED OXYGEN· METER (MGIlI 0.85 3.49 2.35 2.02 3.37 3.37 3.26 1.2 0.52 0.53 7.79 7.79
FERROUS IRON {MG/ll 3.3 > 0.1 0.03 3.3 > 3.3 >
HYDROGEN SULFIDE (H2Sl (MG/l) 0 0 0 0 0
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LOCATION 13MWTll 13MWTll 13MWT12 13MWT12 13MWT12 13MWT13 13MWT13 13MWT13 13MWT13 13MWT14 13MWT14 13MWT15 13MWT15 13MWT15
NSAMPLE 13GWTll0l 13GWTll02 13GWT1201 13GWT1201·F 13GWT1202 13GWT1301 13GWT1301·AVG 13GWT1301·D 13GWT1302 13GWT1401 13GWT1402 13GWT1501 13GWT1502 13GWT1502·AVG
SAMPLE 13GWTll01 13GWTl102 13GWT1201 13GWT1201·F 13GWT1202 13GWTl301 13GWT1301·AVG FD05070301 13GWT1302 13GWT1401 13GWT1402 13GWTl501 13GWT1502 13GWT1502·AVG
MATRIX GW GW G'I! GF GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - :- - - - - -. .- - - - .- _. .-
SAMPLE DATE 412712003 1112012003 412712003 412712003 11/1812003 5(712003 5f7l2oo3 5(712003 1112512003 412912003 1112412003 51612003 1112512003 1112512003
ROUND 01 02 01 01 02 'pl 01 01 02 01 01 01 02 01
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB' GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MANGANESE IMG/U 0.3 0.4 0.5 ·0.9 0.9
NITRITE·N IMG/U 0.009 0 0 0.001 0.001
OXIDATION REDUCTION POTENTIAL IMV\ 265 355 242 305.9 268.2 268.2 385.1 23.2 .100.5 286.8 322 322
PH 3.64 3.93 4.83 4.87. 4.2 4.2 3.56 5.5 5.48 3.74 3.98 3.98
SPECIFIC CONDUCTANCE IMS/CM\ 0.251 0.238 0.135 . 0.131 0.106 0.106 0.113 0.885 0.623 0.391 0.34 0.34
SULFIDE {MG/Ll 0.Q1 0.01 0 . 0.14 0.14
TEMPERATURElC l 15.73 16.35 14.46 16.37 13.82 13.82 12.33 14.34 10.77 15.89 12.28 12.28
TURBIDITY INTUl 10 4.52 60 29.1 5.8 . 5.8 0.38 1.6 0 7.3 45.4 45.4
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LOCATION 13MWT15 13MWT15 13MWT16 13MWT16 13MWT17 13MWT17 . 13MWT17 13MWT17 13MWT16 13MWT16 13MWT16 13MWT16 13MWT19 13MWT19
NSAMPLE 13GWT1502·D 13GWT150H 13GWT1601 13GWT1602 13GWT1701 13GWT1702 13GWT1702·AVG 13GWT1702·D 13GWT1601 13GWT1601·F 13GWT1602 13GWT1802·F 13GWT1901 13GWT1902
SAMPLE 13FD11250301 13GWT150H 13GWT1601 13GWT1602 13GWT1701 13GWT1702 13GWT1702·AVG 13FD11 050301 13GWT1801 13GWT1801·F 13GWT1802 13GWT1802·F 13GWT1901 13GWT1902
MATRIX GW GF . GW GW GW GW GW GW GW GF GW GF GW GW
DEPTH RANGE - - - - - . - - .- - - ... - - -
SAMPLE DATE 111'251'2003 11f25f2003 . 5161'2003 11f20f2oo3 snf2oo3 11/5f2oo3 11/5f2oo3 11/5f2oo3 5161'2003 5161'2003 12171'2003 12171'2003 5nf2OO3 10f28f2oo3
ROUND 01 01 0.1 02 01 02 02 02 01 01 02 02 01 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile OrQanlca (uA/Ll

ITRICHLOROETHENE I I I I I I I I I I I I I
Explosives (ug/L)
1.3,5'TRINITROBENZENE 0.11 U 0.144 U 0.43 U 0.25 UJ 0.25 UJ . 0.25 UJ 0.08 U 0.301 U 0.55 U 0.26 U
1,3·DINITROBENZENE 0.11 U 0.144 U 0.43 U 0.25 U 0.25 U 0.25 U 0.08 U 0.301 U 0.55 U 0.26 U
2,4,6·TRINITROTOLUENE 0.11 U 0.144 U 0.43 U 0.25 UJ 0.25 UJ 0.25 UJ 0.08 U 0.301 U 0.55 U 0.26 U
2,4-DIAMINO-6·NITROTOLUENE 0.287. U 0.25 U 0.25 U 0.25 U 0.301 U 0.26 U
2,4·DINITROTOLUENE - 0.11 U 0.144 U 0.43 U 0.25 UJ 0.25 UJ 0.25 UJ 0.08 U 0.301 U 0.55 U 0.28 U
2,6·DIAMINO-4·NITROTOLUENE 0.287 U 0.25 U 0.25 U 0.25 U 0.301 U 0.26 U
2.6·DINITROTOLUENE 0.11 U 0.144 U 0.43 U 0.25 UJ 0.25 UJ 0.25 UJ 0.08 U 0.301 U 0.55 U 0.26 U
2·AMINO·4,6·DINITROTOLUENE 0.11 U 0.144 U 0.43 U 0.28 J 0.325 J 0.37 J 0.08 U 0.301 U 0.55 U 0.26 U
3·NITROTOLUENE 0.11 U 0.144 U 0.43 U 0.25 UJ 0.25 UJ 0.25 UJ 0,08 U 0.301 U 0.55 U 0.26 U, •
4·AMINO·2,6·DINITROTOLUENE 0.12 J 0.144 U 0.6 J 0.71 0,75 0.79 0.08 U 0.301 U 0.55 U 0.26 U' .
4·NITROTOLUENE 0.11 U 0.144 U 0.43 U 0.25 UJ 0.25 UJ 0.25 UJ . 0.08 U 0.301 U 0.55 U 0.26 U'
DNX 5.8 J 2.2 J 2.2 J 2.2 J 0.301 U 0.26 U
HMX 22 J 120 92 J 140 135 130 8.8 14 . 6.4 6.2
MNX 3.6·J 11 '11 11 2.9 . . 0.26 U
RDX 10 16 430 580 560 540 150 240 5.9 5.4
TNX 0.31 J . 1.2 1.2 1.2 0.301 U H 0.26 U
TotallnorQanlcs (uQ/LI
ALUMINUM 123 J 116 U 418 J 419 J 379 J 339J 19000 J 2080 J 195 J 193 J
ANTIMONY 0.33 U 0.02 U 0.03 U 0.56 U 0.325 U 0.09 U 0.12 U 0.02 U 0.31 U 0.02 U
ARSENIC 0.66 U 0.35 U 0.50 U 0.74 U 0.605 U 0.47 U 4.2 J 0.52 U 0.43 U 0.81 U
BARIUM 72.9 J 69.3 J 19.3 J 19.6 J 19.1 J 18.6 J 118 J 20.7 J 401 J 314 J
BERYLLIUM 0.13 U 0.03 U 0.04 U 0.5 U 0.275 U 0.05 U 3.0 J 1.5 U 0.77 U 0.56 U
CADMIUM 0.14 U 0.04 U 0.05 U 0.43 U 0.235 U 0.04 U 0.33 U 0.04 U 0.72 U 0.43 U
CALCIUM 27200 J 46000 J 12100 J 11400 J 11300 J 11200 J 19300 J 16000 J 32500 J 25700 J
CHROMIUM 0.29 U 0.33 U 0.63 U 0.82 U 0.675 U 0.53 U 25.6 J 2.6 J 0.59 U 1 U
COBALT 5.4 J 0.95 U 1.5 J 1.5 U 1.4 U 1.3 U 52.8 J 27.1 J 44.1 J 14.8 J
COPPER 0.59 U 1.2 U 0.26 U 0.73 U 0.65 U 0.57 U 14.0 J 1.4 U 1.1 U 1.3 Ul
IRON 2570 J 159 U 357 J 440 U 400.5 U 361 U 15800 J 2440 J 117U 325 Ul
LEAD 0.14 U 0.09 U 0.35 U 0.82 U 0.57 U 0.32 U 9.5 J 2 U 0.89 U 0.46 U
LITHIUM 2.3 J 5.7 J 181 J 40.8 J
MAGNESIUM 11600 J 14400 J 9470 J 8900 J 8915 J 8930 J 25600 J 16500 J 37800 J 27300 J
MANGANESE 712 J 330 U 56.3 U . 48.3 U 45.7 U 43.1 U 2170 J 1360 J 1450 J 730 J
MERCURY 0.20 U 0.007 U 0.20 U 0.02 U 0.02 U 0.02 U 0.20 U 0.007 U ·0.20 U 0.02 U
NICKEL 7.1 J 5.3 J 2.9 J 3.3 J 3.1 J 2.9 J 140 J 76.8 J 79.4 J I 61.5 J
POTASSIUM 576 J 500 J 481 J 605 J 582.5 J 560 J . 6390 J 2970 J 1290 J 1010 J
SELENIUM 0.26 U . 0.1 U 0.10 U 0.51 U 0.335 U 0.16 U 0.42 U 0.24 U 0.29 U . 0.04 U
SODIUM 15000 J 25400 J 8450 J 8550 J 8550 J 8550 J 35200 J 37500 J 160000 J 123000 J
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LOCATION 13MWT15 13MWT15 13MWT16 13MWT16 13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18 13MWT18 13MWT18 13MWT19 13MWT19
NSAMPLE 13GWT1502·D 13.GWTl502·F 13GWTl801 13GWTl802 13GWT1701 13GWT1702 13GWT1702·AVG 13GWT1702·D 13GWTl801 13GWT1801·F 13GWT1802 13GWT1802·F 13GWTl901 13GWTl902
SAMPLE 13FDl1250301 13GWTl502·F 13GWTl801 13GWTl802 13GWT1701 13GWT1702 13GWT1702·AVG 13FD11050301 13GWTl801 13GWT1801·F 13GWTl802 13GWTl802·F 13GWT1901 13GWTl902
MATRIX GW GF .GW GW GW GW GW GW GW GF GW GF GW GW
DEPTH RANGE - - - - - - - - - - _. - - _.
SAMPLE DATE 1112512003 1.112512003 51612003 1112012003 51712003 11/512003 111512003 11/512003 51612003 51612003 121712003 121712003 . 5n12oo3 1012812003
ROUND 01 01 01 02 01 02 02 02 01 01 02 02 01 02
VALIDATED Y Y Y Y Y Y Y Y Y Y .Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM 129 J 27.4 J 39.8 J 173 J
TITANIUM 3.2 J 3.3 J 7.2 J 10.9 J 9.8 J 8.7 J 166 J 35.4 J 5.1 J 3.7 J
VANADIUM 0.27 U 0.22 U 0.72 U 0.9 U 0.75 U 0.6 U . 26.6 J 2.4 J 0.31 U . 0.2 U
ZINC 3.9 J 2.8 U 3.0 J 2.7 J 1.925 J 2.3 U 175 J 75.7 J 57.0 J 48.3 J
Dissolved InorQsnlcs (uQ/LI
ALUMINUM 1990 J 382 J 434 J
ANTIMONY 0.27 U 0.08 U 0.26 U
ARSENIC 8.6 J 1.4 J 0.33 U
BARIUM 30.5 J. 20.9 J 14.3 J .
BERYLLIUM 5.2 J 2.0 J 1.5 U
CADMIUM 0.78 U 0.20 U 0.17 U
CALCIUM 10700 J 20300 J 17900 J
CHROMIUM 0.98 U 0.20 U 0.51 U
COBALT 82.8 J 49.5 J 31.7 J
COPPER 1.4 U 6.4 J 3.1 J
IRON 16000 J 1980 J 1940 J
lEAD 35.7 J 0.91 U 1 U
LITHIUM 154 J
MAGNESIUM 13000 J 22700 J . 19600 J
MANGANESE 812 J 2090 J 1660 J
MERCURY 0.007 U 0.20 U 0.007 U
NICKEL 180 J 123 J 86.2 J
POTASSIUM 2040 J 2590 J 2860 J
SELENIUM 0.19 U 0.29 U 0.18 U
SODIUM 16400 J 34400 J 38800 J
STRONTIUM 32.8 J
TITANIUM 0.42 U 2.8 U 1.1 U
VANADIUM 0.63 U 0.05 U 0.22 U
ZINC 222 J 138 J 84.2 J
Miscellaneous Parameters (mQ/L1 t

IAMMONIA·N I I ·1 0.4 I 0.03 J I 0.01 I 0.005 U I 0.005 U I 0.005 U I 0.02 I I 0.02 J I 0.Q1 U I 0.01 lK I
INITRITEINITRATE·N I I I 0.02 U I 0.84 J I 0.86 I 0.65 I 0.655 I 0.66 I 0.09 I I 0.12 J I I 0.02 U I 0.16
nOTAL ORGANIC CARBON I 1.2 I I I I I I I I I I I I I I
Field Parameters
ALKALINITY (MG/U 10 U 10 U 10 U 10 U
CARBON DIOXIDE (MGIL) 170 . 175 180 45
DISSOLVED OXYGEN IMGIL) 0.9 0.9 0.9 5.5 I

DISSOLVED OXYGEN· METER (MGIL) 0.81 3.87 0.53 0.84 0.64 2.17 4.61 3.51 34.37
FERROUS IRON IMGIL) 0.06 0.065 0.07 0.33
HYDROGEN SULFIDE IH2S\ IMGIL) 0 . 0 0 0

.;;
~;tC{!:\:~;"~: " •



••~: :::·x·· .''.; .. :','
. APPENDIX A

. pOSITIVE HITS TABLE
GROUND WATER· ROUNDS 1 AND 2
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~OCATION 13MWT15 13MWT15 13MWT16 13MWT16 13MWT17 13MWT17 13MWT17 13MWT17 13MWT18 13MWT18. 13MWT18 13MWT18 13MWT19 13MWT19
NSAMPLE 13GWT1502·D 13GWTl502·F 13GWT1601 13GWTl602 13GWT1701 13GWT1702 13GWT1702·AVG 13GWT1702·D 13GWT1801 13GWT180H 13GWT1802 13GWT1802·F 13GWTl901 13GWTl902
SAMPLE 13FD11250301 13GWTl502·F 13GWTl801 13GWT1602 13GWT1701 13GWT1702 13GWT1702·AVG 13FDll050301 13GWT1801 13GWT1801·F 13GWT1802 13GWT1802·F 13GWTl901 13GWTl902
MATRIX GW GF GW GW GW GW GW GW GW GF GW GF GW GW
DEPTH RA~GE .- - - - _. - - ... _. - ... ... - -
SAMPLE DATE l1r.!512oo3 . 11r.!512003 5/S12OO3 11r.!012oo3 5nr.!003 11/512003 11/512003 11/512003 51612003 516n003 1217n003 121712003 5n12oo3 10nen003
ROUND 01 01 01 02 01 02 02 02 01 01 02 02 01 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MANGANESE {MGlLI a a a 1.4
NITRITE·N IMG/Ll 0.006 0.006 0.006 a
OXIDATION REDUCTION POTENTIAL (MV) -30.4 237.8 112 338 338 . 324.1 422.2 224.1 209.6
PH 6.16 6.13 5.35 5.38 5.38 3.88 4.26 5.12 4.87
SPECIFIC CONDUCTANCE (MS/CM) 0.356 0.402 . 0.17 0.153 0.153 0.514 0.351 1.241 1.21
SULFIDE (MGlL) 0.02 0.01 a 0.07
TEMPERATURE ( Cl 14.27 18.83· 15.7 15.97 15.97 16.75 9.78 13.81 14.98
TURBIDITY (NTUl 2.7 8.49 10 . . 3.74 3.74 450 40.2 5.0 5.5
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LOCATION 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 13MWT23 13MWT23 13MWT24 13MWT24
NSAMPLE 13GWT2oo1 13GWT2oo1-F 13GWT2oo2 13GWT2003 13GWT2101 13GWT2101·AVG 13GWT2101·D 13GWT2102 13GWT2201 13GWT2202 13GWT2301 13GWT2302 13GWT2401 13GWT2402
SAMPLE 13GWT2oo1 13GWT2oo1·F 13GWT2002 13GWT2oo3 13GWT2101 13GWT2101·AVG FD04250301 13GWT2102 13GWT2201 13GWT2202 13GWT2301 13GWT2302 13GWT2401 13GWT2402
MATRIX GW GF . GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - -. - - - ... ... -.. _. - _. .- .-
SAMPLE DATE 41'2812003 4f281'2oo3 ~1'2oo3 11/1912003 41'2512003 41'251'2003 41'2512003 11151'2003 51612003 12141'2003 51612003 101'2812003 412812003 10f281'2oo3
ROUND 01 01 01 02 01 01 01 02 01 02 01 02 01 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y.
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (ug/L)

ITRIC;HLOROETHENE I .. 1 J I I I I =r=__ c==___ I _L I I I I . I I
EXDloalves luolLl
1,3.5'TRINITROBENZENE 0.37 U 0.266 U 0.28 U 0.3125 U 0.345 U 1.3 J 0.395 U 0.266 U 0.5 U 0.26 U 0.65 U 0.24 U
1.3-DINITROBENZENE 0.37 U 0.266 U 0.28 U 0.3125 U 0.345 U 1.8 J 0.395 U 0.266 U 0.5 U 0.26 U 0.65 U 0.24 U
2,4,6·TRINITROTOLUENE 0.37 U 0.266 U 26 J . 29.5 J 33J 69 J 0.395 U 0.266 U 0.5 U 0.26 U 0.65 U 0.24 U
2.4·DIAMINO·6·NITROTOLUENE 0.266 U 0.77 J 0.266 U 0.26 U 0.24 U
2,4·DINITROTOLUENE 0.37 U 0.266 U 0.28 U 0.3125 U 0.345 U 1.4 J 0.395 U 0.266 U 0.5 U '0,26 U 0.65 U 0.24 U
2,6·DIAMINO·4·NITROTOLUENE 0.266 U 0.24 U 0.266 U 0.26 U 0.24 U
2.6·DINITROTOLUENE 0.37 U 0.266 U 0.28 U 0.3125 U 0.345 U 5.8 J " 0.395 U 0.266 U 0.5 U 0.26 U 0.65 U 0.24 ·U
2;AMINO·4,6·DINITROTOLUENE 0.37 U 0.266 U 0.28 U 0.3125 U 0.345 U 0.24 UJ 0.395 U 0.266 U 0.5 U 0.26 U 0.65 U 0.24 U
3-NITROTOLUENE 0.37 U 0.266 U 0.28 U . 0.3125 U ..0.345 U 0.24 UJ 0.395 U 0.266 U 0.5 U 0.26 U 0.65 U ·0.24 U
4;AMINO·2,6·DINITROTOLUENE 0.37 U . 0.266 U . 0.28 U 0.3125 U . 0.345 U 0.24 U 0.395 U 0.266 U 0.5 U 0.26 U 0.65 U . 0.24 U
4.NITROTOLUENE. . 0.37 U '0.266 U 0.5 J 0.33625 J 0.345 U 0.24 UJ . 0.395 U ·0.266 U 0.5 U 0.26 U 0.65 U '0.24 U
DNX 0.266 U 50 J 0.266 U 0.26 U 0.24 U
HMX 0.37 U 0.266 U 390 370 350 640 19 23 13 14 2.1 2.2
MNX 0.266 U 9.3 J 0.266 U 0.26 U 0.35 J
RDX 0.35 U 0.266 U 2700 2900 3100 7700 20 26 17 21 7.3 9
TNX 0.266 U 1.4 J 0.266 U 0.26 U 0.24 U
TOlallnorganics (ug/Ll
ALUMINUM 12900 J 7940 J 354 351.5 349 332 U 709 J 1360 J 192 J 38.2 U 47.3 U 14.2 U
ANTIMONY 0.12 U 0.02 U 0.04 U 0.035 U 0.03 U 0.1 U 0.03 U 0.03 U 0.04 U 0.02 U 0.03 U .0.02 U
ARSENIC 1.8 J 1.1 U 0.18 U 0.17 U 0.16 U 0.32 U 0.30 U 0.40 U 0.41 U 0.09 U 0.07 U 0.14 U
BARIUM 16.7 J 13.3 J 41.7 J 41.1 J 40.5 J 42 J 25.0 J 31.6 J' 38.4 J 35 J 22.7 J 18.6 J
BERYLLIUM 5.8 J 5.2 J 0.97 U 0.985 U 1.0 U 1.7U 3.7 J 3.6 J 0.06 U 0.04 U 0.03 U 0.04 U
CADMIUM 1.0 U 0.76 U 0.14 U 0,125 U 0.11 U 0.08 U 0.40 U 0.49 U 0.13 U 0.1 U 0.05 UJ 0.06 U '
CALCIUM 72200 J 65100 J 12000 J 11800 J 11600 J 10600 J 13100 J . 12200 J 10300 J 12500 J 34300 J 37900 J
CHROMIUM 3.3 J 1.1U 0.90 J 0.5575 J 0.43 U 0.46 U 0.44 U 1.7 J 0.55 U 0.35 U 0.37 U 0.27 U
COBALT 234 J 169 J 16.4 J 16.55 J 16.7 J 15.9 J 80.5 J 69.0 J 5.1 J 2.4 J 3.7 J 10.1 J
COPPER 10.5 J 3.1 J 0.83 J 0.875 J 0.92 J 1.1 U 4.8 J 6.4 J 0.35 U 0.2 U 4.0 J 0.19 U
IRON 143000 J 120000 J 127 J 90.75 J 109 U 193 U 434 J '846 J 414 J . 118 U 65.7 U 3190 J
LEAD 12.5 J 8.5 J 1.1 J 1.1 J. 1.1 J 0.93 U 2.4 J 3.0 J 0.36 U 0.14 U . 0.18 U 0.09 U
LITHIUM 340J 45.8 J 47.5 J 49.2 J 208 J 12.2 J 18.2 J,
MAGNESIUM 70300 J 61400 J 8150 J 8125 J 8100 J 7300 J 11300 J 10000 J 10800 J 10900 J 34500 J 33600 J
MANGANESE 11600 J 9770J 612 J 620 J 628 J 590 J 381 J 327 J 404 J 256 J 525 J 2010 J
MERCURY 0.02 U 0.007 U 0.02 U 0.02 U 0.02 U 0.02 U 0.20 U 0.14 J 0.20 U 0.02 U 0.02 U 0.02U
NICKEL 477 J 397 J 35.7 J 35.55 J 35.4 J 32.8 J 153 J 138 J 5.5 J 4.9 J 6.3 J 9.4 J
POTASSIUM 6660 J 5750 J 845 J 846.5 J 848 J 1130 J 705 J 964 J 796 J 875 J 1010 J 1120 J
SELENIUM 0.13 U 0.06 U 0.05 U 0.065 U 0.08 U 0.13 U 0.05 U 0.10 U 0.24 U 0.19 U 0.29 U 0.2 U
SODIUM 53500 J 56600 J 16000 J 16000 J 16000 J 16800 J- 15400 J 15500 J 37200 J 34000 J 44200 J 41000 J
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Field Parameters

LOCATION 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 13MWT23 13MWT23 13MWT24 13MWT24
NSAMPLE 13GWT2oo1 13GWT2oo1·F 13GWT2oo2 13GWT2003 13GWT2101 13GWT2101·AVG 13GWT2101·D 13GWT2102 13GWT2201 13GWT2202 13GWT2301 13GWT2302 13GWT2401 13GWT2402
SAMPLE 13GWT2001 13GWT2oo1·F 13GWT2002 13GWT2003 13GWT2101 13GWT2101·AVG FD04250301 13GWT2102 13GWT2201 13GWT2202 13GWT2301 13GWT2302 13GWT2401 13GWT2402
MATRIX GW GF GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - .- - - - ... .- - .-
SAMPLE DATE 41'2812003 - 4f28f2OO3 5191'2003 111191'2003 4f2512003 41'251'2003 41'2512003 11/512003 5181'2003 12141'2003 51612003 1012812003 41'2812003 101281'2003
ROUND 01 01 01 02 01 01 01 02 01 02 01 02 01 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM 72.0 J 45.6 J . 44.85 J 44.1 J 64.9 J . 49.9 J 81.0 J
TITANIUM 5.5 J 0.72 U 4.4 J 4.35 J 4.3 J 0.47 U 5.1 J 9.1 J. 6.9 J 0.55 U 2.1 U 0.13 U
VANADIUM 0.63 J 0.45 U 0.20 U 0.18 U 0.16 U 0.22 U 0.18 U 1.4 U 0.51 U 0.08 U 0.06 U 0.06 U
ZINC 661 J 566 J 21.9 J 22.45 J 23.0 J 30 J 278 J 273 4.0 J 4.1 U 8.2 J 3.7 U
Dissolved InorQanlcs luaiLI
ALUMINUM 11800 J
ANTIMONY' 0.03 U
ARSENIC 1.7J ..
BARIUM 15.6 J
BERYLLIUM 5.6 J: "-
CADMIUM 1.0 U
CALCIUM . 70900 J .~1
CHROMIUM 2.7 J

~1I •....:

COBALT 230 J ~~
COPPER 10.6 J
IRON 142000 J "

. -
LEAD 11.5 J :!

LITHIUM 322 J ',:'-

MAGNESIUM • 67900 J .."'Ji

MANGANESE 11500 J
MERCURY 0.02 U
NICKEL 470 J
POTASSIUM 6520 J
SELENIUM 0.19 U
SODIUM 52100 J
STRONTIUM 68.9 J
TITANIUM 4.2 J
VANADIUM 0.45 U
ZINC 695
Miscellanaous Paramelars lmg/l)

IAMMONIA·N I 1.6 I I I 1.6 J 0.05 I 0.045 I 0.04 0.02 0.01 U 0.01 U I 0.01 U I 0.01 U I 0.02 I 0.01 U
NITRITElNITRATE·N I 0.07 I I I 0.025 U 0.64 I 0.645 I 0.65 1.2 0.02 U 0,17 J I 0.5 I 0.51 I 0.39 I 0.27
TOTAL ORGANIC CARBON I I I I I . I I I I , I
Field Parameters
ALKALINITY (MG/L) . 10 U 10 U 10 U 25 90
CARBON DIOXIDE (MGIL) 400 125 50 23 28
DISSOLVED OXYGEN (MGIL) 0.02 1 1 7 ,0.5
DISSOLVED OXYGEN· METER (MGlLI 0.11 0.54 0.76 1.45 1.45 2.09 0.64 1.65 4.09 2.37 2.89 29.68
FERROUS IRON (MGIL) 3.3> ! 0.1 0.37 0.09 3.21
HYDROGEN SULFIDE (H2S\ (MGlLI 0 0 0 0 0
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LOCATION. 13MWT20 13MWT20 13MWT20 13MWT20 13MWT21 13MWT21 13MWT21 13MWT21 13MWT22 13MWT22 13MWT23 13MWT23 13MWT24 13MWT24
NSAMPLE 13GWT2oo1 13GWT2oo1·F 13GWT2002 13GWT2oo3 13GWT2101 13GWT2101·AVG 13GWT2101·D 13GWT2102 13GWT2201 13GWT2202 13GWT2301 13GWT2302 13GWT2401 13GWT2402
SAMPLE 13GWT2oo1 13GWT2oo1·F 13GWT2oo2 13GWT2oo3 13GWT2101 .13GWT2101·AVG FD04250301 13GWT2102 13GWT2201 13GWT2202 13GWT2301 13GWT2302 13GWT2401 13GWT2402
MATRIX GW GF GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH R~NGE - - - - - - - - - .- - - .- -
SAMPLE DATE 4/2812003 412812003 51912003 1111912003 412512003 412512003 412512003 111512003 51612003 121412003 5/612003 1012812003 412812003 1012812003
ROUND 01 01 . 01 02 01 01 01 02 01 02 01 02 01 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y y y y

COLLECTioN METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MANGANESE fMG/L) 8.3 0.6 0.1 0.1 1.8 ..
NITRITE·N (MGIL) 0 0.031 0.005 0.004 0
OXIDATION REDUCTION POTENTIAL (MV) 265 224 376.2 193.6 193.6 247.2 264 351.6 131 397.5 284 59.9
PH 3.48 3.65 3.43 5.46 5.46 5.59 3.95 4.09 5.19 5.5 5.9 6.14
SPECIFIC CONDUCTANCE fMS/CMl 1.504 1.445 1.3 0.212 0.212 0.195 0.245 0.243 0.314 0.309 0.671 0.672
SULFIDE (MGIl\ 0.03 0.04 0.06 0.01 0
TEMPERATURE ( C) 15.78 16.7 15.9 13.01 13.01 15.17 14.15 11.4 16.46 13.67 . 16.76 14.27
TURBIDITY (NTUI 19 1.4 6.91 8.2 8.2 2.61 0 1.03 0.7 2.09 5.2 1.66
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LOCATION 13MWT25 13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT27 13MWT28 13MWT28 13MWT29 13MWT30 13MWT31 13MWT32 13MWT33
NSAMPLE 13GWT2S01 13GWT2S01·F 13GWT2S02 13GWT2S02-F 13GWT2601 13GWT2602 13GWT2701 13GWT2801 13GWT2801·F 13GWT2901 13GWT3OO1 13GWT3101 13GWT3201 13GWT3301
SAMPLE 13GWT2501 13GWT2S01 13GWT2S02 13GWT2502·F 13GWT2601 13GWT2602 13GWT2701 13GWT2801 13GWT2801·F 13GWT2901 13GWT3OO1 13GWT3101 13GWT3201 13GWT3301
MATRIX GW GF GW GF GW GW GW GW GF GW GW GW GW GW
DEPTH RANGE - - - - - - - ... - - .- - - -
SAMPLE DATE 412612003 412612003 11/612003 11/1912003 412512003 11/1912003 1112512003 121712003 121712003 11(712003 1112412003 1112412003 1111912003 1112412003
ROUND 01 01 02 01 01 02 02 02 02 02 02 02 O~ 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (uglL)
IfRlCHITjFjOEtHENE L_~ . I .. __ :::1 . _-'_~ . [ 1_ I I 1 I I I I
Explosivee(ug/~--
1.3.5'TRINITROBENZENE 0.145 U 0.25 UJ 0.19 U 0.269 U 0.253 U 0.258 U 0.039 U . 0.243 U 0.291 U 0.266 U 0.25 U
1.3-DINITROBENZENE 0.145 U 0.25 U 0.19 U 0.269 U 0.253 U 0.258 U 0.039 U 0.243 U 0.291 U 0.266 U 0.25 U
2.4.6·TRINITROTOLUENE 0.145 U 0.25 UJ 0.19 U 0.269 U 0.253 U 0.258 U 0.039 UJ 0.243 U 0.291 U 0.266 U 0.25 U
2,4·DIAMINO·6·NITROTOLUENE 0.25 U 0.269 U 0.253 U 0.258 U 0.25 U 0.243 U 0.291 U 0.266 U 0.25 U
2,4·DINITROTOLUENE 0.145 U 0.25 UJ 0.19 U 0.269 U 0.253 U 0.258U 0.039 UJ 0.243 U 0.291 U 0.266 U 0.25 U
2.6·DIAMINO·4·NITROTOLUENE· 0.25 U . 0.269 U 0.253 U 0.258 U 0.25 U 0.243 U 0291 U 0.266 U 0.25 U
2.6·DINITROTOLUENE 0.145 U 0.25 UJ 0.19 U 0.269 U 0.253 U 0.258 U .0.039 UJ 0.243 U 0.291 U 0.266 U 0.25 U
2·AMINO·4.6·DINITROTOLUENE 0.145 U 0.25 UJ 0.19 U 0.269 U 0.253 U 0.258 U 0.039 U 0.243 U 0.291 U 0.266 U 0.25 U
3·NITROTOLUENE 0.145 U 0.25 UJ 0.19 U 0.269 U 0.253 U 0.258 U 0.039 UJ 0.243 U 0.291 U 0.266 U 0.25 U
4·AMINO·2.6·DINITROTOLUENE 0.145 U 0.25 U 0.19 U 0.269 U 0.253 U 0.258 U 0.039 U 0.243 U 0.291 U 0.266 U 0.25 U
4·NITROTOLUENE 0.145 U 0.25 UJ 0.19 U 0.269 U 0.253 U 0.258 U 0.039 UJ 0.243 U . 0.291 U 0.266 U 0.25 U
DNX 0.25 U 0.269 U 0.253 U 0.258 U 0.25 U 0.243 U 0.291 U 0.266 U 0.25 U
HMX 0.34 0.85 2.4 2.4 15 0.258 U 0.97 J 0.243 U 4.5 0.92 5.3
MNX 0.25 U 0.269 U 0.253 U 0.258 U 0.25 U 0.243 U 0.291 U 0.266 U 0.25 U
RDX 0.4 1.2 J 0.4 J 0.53 J 32 0.258 U 3.8 1.1 J 9.3 . 2.7 J .A.3
TNX 0.25. U 0.269 U 0.253 U 0.258 U 0.25 U 0.243 U 0.291 U 0.266 U . 0:25 U
TotallnorQsnlcs (ucv'L1
ALUMINUM 39000 J 73500 J 241 340 J 1980 J 6270 J . 781 J 2680 J 79.1 U 168 U 17100 J
ANTIMONY 0.35 U 0.44 U 0.04 U 0.02 U 0.02 U 2.9 J . 0.02 U 0.11 U . 0.04 U 0.04 U 0.66 U
ARSENIC 15,4 J 14.3 J 0.25 U 0.21 'U 3.1 J 15.2 J 0.3 U 1.1 U 0.16 U 0.18 U 4.9 J
BARIUM 303 J 355J 21.2 J 13.9 J 78.1 J . 65.3 J ~3.2 J 21.7 J 41.7 J 38.2 J 103 J
BERYLLIUM 2.3 J 3.4 J 0.03 U 0.03 U 2.3 J 0.27 U 1 U 5.9 J 0.06 U 0.03 U 1.4 U
CADMIUM 2.7 J 2.7 J 0.05U 0.04 U ·0.30 U 0.04 U 0.21 U 0.47 U 0.29 U 0.06 U 0.57 U
CALCIUM 117000 J 53900 J 22700 J 27100 J 11100 J 10600 J 26800 J 25700 J 34700 J 31600 J 6020 J
CHROMIUM 64.9 J 89.9 J 0.76 J 0.51 U 3.2 J 11.7 J 4 J 0.86 U 0.38 U 0.34 U 23.8 J
COBALT 33.0 J 48J 5.0 J 1.7 U 41.1 J 2 J 69.8 J 104 J 18.9 J 2.2 J 13.4 J
COPPER 89.5 J 82.8 J 0.45 U 0.31 U 19.6 J 1.4 U 0.68 U 4.5 J 0.6 U 0.45 U 9.6 J
IRON 36000 J 41000 J 238J 334U 17300 J 2460 J 60900 J 36600 J 61.5 U 276 U 18100 J
LEAD 54.3 J 51.3 J 0.15 U 0.14 U 3.3 J 2.5 U . 0.39 U 3.8 J 0.07 U 0.24 U 9.4 J
LITHIUM 74.4 J 35.7 J
MAGNESIUM 19900 J 22700 J 13700 J 14900 J 7520 J 2950 J 18000 J 18800 J • 41400 J 20000 J 593O J
MANGANESE 2080 J 839 J 391 J 271 U 594 J . 66.7 J 1320 J 3230 J 3170 J 84.8 J 837 J
MERCURY 0.052J 0.098 J 0.02 U 0.007 U 0.007 U 0.007 U . 0.02 U 0.007 U 0.007 U 0.007 U 0.007 J
NICKEL 82.1 J 120 J 8.0 J 5.9 J 67.4 J 7.1 J 173 J 167 J 93.8 J 7.8 'J 29.9 J
POTASSIUM 11000 J 18100 J 474 J 412 J 4170 J 3670 J 3810 J 4150 J 4430 J 885 J 5580 J
SELENIUM 1.8 J 4.1 J 0.09 U 0.04 U 0.04 U 4.1 J 0.04 U 0.12 U 0.14 U 0.51 U 0.53 U
SODIUM 27900 J 31400 J 29200 J 41200 J 14900 J 124000 J 44400 J 38500 J 84800 J 31000 J 11800 J
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LOCATION 13MWT25 13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT27 13MWT26 13MWT28 .13MWT29 13MWT30 13MWT31 13MWT32 13MWT33
NSAMPLE 13GWT2501 13GWT2501·F 13GWT2502 13GWT250H 13GWT2601 13GWT2602 13GWT2701 13GWT2601 13GWT2801·F 13GWT2901 13GWT3001 13GWT3101 13GWT3201 13GWT3301
SAMPLE 13GWT2501 13GWT2501 13GWT2502 13GWT2502·F 13GWT2601 13GWT2602 13GWT2701 13GWT2601 13GWT2801·F 13GWT2901 13GWT3001 13GWT3101 13GWT3201 13GWT3301
MATRIX GW OF GW OF. GW GW GW OW GF GW GW GW GW GW
DEPTH RANGE - - - - - - - ... - - - - - _.
SAMPLE DATE 4126/2003 412612003 11/612003 11/1912003 412512003 11/1912003 1112512003 121712003 121712003 llnl2OO3 1112412003 1112412003 11/1912003 1112412003
ROUND 01 01 02 01 01 02 02 02 02 02 02 02 02 02
VALIDATED. V V V V V V V V V V V V V Vi
COLLECTION METHOD GRAB GRAB GRAB GRAB· GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM 262 J 56.9 J.
TITANIUM 285 J 516 J 6.8 J 6.5 J 12.4 J 99 J 21.6 J 0.61 U 0,72 U 1.9 U 150 J
VANADIUM 75.3 J 93.5 J 0.46 U 0.55 U 1,9 J 12.5 J 1 U 0.28 U 0.09 U 0.24 U 25.8 J
ZINC 260 J 340 J 4.7 J 2.8 U 94.9 6.7 J 162 J 280 21.3 J 6.8 U 45.4 J
Dissolved Inorganics (ug/L)
ALUMINUM 344 J 79.8 U 102 U
ANTIMONY 0.29 U 0.22 U 3 J
ARSENIC 0,36 U 0,17 U 13.6 J
BARIUM 62.6 J 35.9 J 36.9 J
BERYLLIUM 0,09 U 0.1 U 0.03 U
CADMIUM 0.47U 0.74 U 0.04 U
CALCIUM 64700 J 28600 J 8960 J
CHROMIUM 0,81 U 0.34 U 0.81 U
COBALT 2,5 J 30.5 J 0.55 U
COPPER 2,8 J 1.8 U 1 U
IRON 198 J. 93.6 U 25,5 U
LEAD 0.44 U 0.14 U 0,2 U
lITHIUM 57.3 J
MAGNESIUM 14100 J 9360 J 1800 J
MANGANESE 460J 177 J 3.7 U
MERCURV 0,20 U 0.007 U 0.007 U
NICKEL 26.3 J 73.9 J 3,1 J
POTASSIUM 5560 J 2700 J 1880 J
SELENIUM 2.0 J 2.5 J 3.9 J
SODIUM 27100 J 29600 J .. 122000 J
STRONTIUM 135 J
TITANIUM 7.3 J 3.6 J 1.4 U
VANADIUM 0,80 U 0.27 U 2 J
ZINC 22.8 J 95.5 J 3.5 J
Mlscallaneous Parameters (mQ/L)
AMMONIA·N 0.09 I 0.05 J I 0.02 I 0.005 UJ I 0.39 I 0.46 J 0,36 I 0.42 0.005 UJ I 0.005 UJ I 0.Q2
NITRITElNITRATE·N 0.02 U I 0.17 J I 0,03 I 0.06 J I 0.10 J I 0.66 J 0.025 U I 0,05 U 0.13 J I 0.25 J I 1.2 J

ITOTAL ORGANIC CARBON I I I I I I I
Field Parameters
ALKALINITY (MG/U ,60 10 U 150 \0 U
CARBON DIOXIDE (MGIL) 50 45 10 U 150
DISSOLVED OXYGEN (MG/ll 1.7 5 0.5 0.02 ,
DISSOLVED OXYGEN· METER (MGlLl 4.21 0.96 4.2 1.7 1.67 0.57 0.44 0.88 5.66 8.98 3.75
FERROUS IRON (MGlLl 0 0.21 0.Q1 3.3 >
HVDROGEN SULFIDE (H2S) (MGlL) 0 0 0 0
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LOCATION 13MWT25 13MWT25 13MWT25 13MWT25 13MWT26 13MWT26 13MWT27 13MWT26 13MWT28 13MWT29 13MWT30 13MWT31 13MWT32 13MWT33
NSAMPLE 13GWT2501 13GWT2501·F 13GWT2502 13GWT2502·F 13GWT2601 13GWT2602 13GWT2701 13GWT2801 13GWT2601-F 13GWT2901 13GWT3001 13GWT3101 13GWT3201 13GWT3301
SAMPLE 13GWT2501 13GWT2501 13GWT2502 13GWT2502·F 13GWT2601 13GWT2602 13GWT2701 13GWT2801 13GWT2801·F 13GWT2901 13GWT3OO1 13GWT3101 13GWT3201 13GWT3301
MATRIX GW GF GW GF GW GW GW GW' GF GW GW GW GW GW
DEPTH RANGE - - - - - - - _. - ..,. - - - -
SAMPLE DATE 4fl6l2003 4/2612003 11/612003 11/19/2003 4fl5l2003 11/19/2003 11/2512003 12/7/2003 12/7/2003 11n/2003 11/24/2003 11/24/2003 11/19/2003 11/24fl003
ROUND 01 01 02 01 01 02 02 02 02 02. 02 02 02 02
VALIDATED Y Y Y ·Y Y Y .Y Y 'Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB· GRAB GRAB
MANGANESE lMGIll 0.3 0 0 1.3
NITRITE·N (MGILI 0.01 .. 0.001 0.007 0
OXIDATION REDUCTION POTENTIAL (MV) 219.1 333 189 354 223.2 ·34.1 ·473 396.6 246.7 223.6 : 91.7
PH 6.45 5.29 8.05 ·5.95 4.4 9.15 5.56 3.34 5.67 6.26 5.88
SPECIFIC CONDUCTANCE (MS/CMI 0.511 0.341 0.352 0.333 0.288 0.495 0.589 0.568 0.793 0.386 0.234
SULFIDE (MGIll 0.05 0 0 0.04
TEMPERATURE (C 1 12.0 16.7 12.01 : 15.68 14.29 13.59 15.52 9.18 10.09 14.73 8.83
TURBIDITY (NTU) 999 > 39 7.1 9.81 110 260 9.36 7 4.69 3.45 80
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LOCATION 13MViT33 13MWT34 13MWT35 13MWT35 13MWT36 13MWT36 13MWT36 13MWT37 13MWT38 13MWT38 13MWT39 13MWT39 13MWT40 13MWT41
NSAMPLE 13GWT3301·F 13GWT3401 13GWT3501 13GWT3501·F 13GWT3801 13GWT3601·AVG 13GWT3601·D 13GWT3701 13GWT3801 13GWT3801·F 13GWT3901 13GWT3901·F 13GWT4001 13GWT4101
SAMPLE 13GWT3301·F 13GWT3401 13GWT3501 13GWT3501·F 13GWT3601 13GWT3601·AVG 13FD12080303 13GWT3701 13GWT3801 13GWT3801·F. 13GWT3901 13GWT3901·F 13GWT4oo1 13GWT4101
MATRIX GF GW GW , GF GW GW GW GW GW GF GW GF GW GW
DEPTH RANGE ~

.- : - - - - - - _. - _. - ... -
SAMPLE DATE 1112412003 121412003 1211012003 1211012003. 121812003 121812003 121812003 11/612003 11/1012003 1111012003 11n12003 11n12OO3 11/512003 1112312003
ROUND 02 . 02 02 02 02 02 02 02 02 02 02 02 02 02
VAUDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB . GRAB
Volatile Organics (ug/L)

ITRICHWROETHENE I _u I_Iu I nL I __. __ 1 I ------=r::: 1 1_' I __ I L ~
Explosives (uQIL)
1,3,5-TRINITROBENZENE 0.25 U 0.236 U 0.269 U 0.272 U 0.275 U 0.04 U 0.253 UJ 0.04 U 0.04 U 0.269 UJ
1,3-DINITROBENZENE 0.25 U 0.236 U 0.269 U 0.272 U 0.275 U 0.04 U 0.253 U 0.04 U 0.04 U 0.269 UJ
2,4,6·TRINITROTOLUENE 0.25 U 0.236 U 0,269 U 0,272 U 0.275 U 0.04 UJ 0.253 UJ 0.04 UJ 0.04 UJ 0.269 UJ
2,4·DIAMINO·6·NITROTOLUENE 0.25 U 0.236 U 0,269 U 0.269 U 0.269 U 0,26 U 0.253 U 0.26 U 0.26 U 0.269 U
2,4·DINITROTOLUENE 0.25 U 0.236 U 0.269 U 0.272 U 0.275 U 0.04 UJ 0.253 UJ 0.04 UJ 0.04 UJ 0.269 UJ
2,6-DIAMINO-4·NITROTOLUENE 0.25 U '0.236 U 0.269 U 0,269 U 0.269 U 0.26 U 0.253 U 0.26 U 0.26 U 0.269 U
2,6·DINITROTOLUENE 0.25 U 0,236 U 0.269 U 0.272 U 0.275 U 0.04 UJ 0.253 UJ 0.04 UJ 0.04 UJ 0.269 UJ
2·AMINO·4,6·DINITROTOLUENE 0.25 U 0,236 U 0.269 U 0.272 U 0.275 U 0.04 U 0,253 UJ 0.42 J 0.04 U 0.269 UJ
3·NITROTOLUENE 0,25 U 0.236 U 0.269 U 0,272 U 0.275 U 0.04 UJ 0.253 UJ 0.04 UJ 0.04 UJ 0.269 UJ
4·AMINO·2,6·DINITROTOLUENE 0.29 J 0.236 U 0.269U 0.272 U '·0.275 U ·,0.04 U' 0.253 U . 0.56 J '0.52 J' 0,269 UJ
4·NITROTOLUENE . 0.25 U 0.236 U .0.269 U . ... 0.272 U ·0,275 U . 0.04 UJ - '0.253 UJ 0,04 UJ . 0,04 UJ '0.269 UJ
DNX 1 0.236 U 0.269 U 0.269 U 0.269 U 1.5 J 0,253 U 43 J 0.9 J 0.269 U
HMX 29 0,236 U . 0.269 U ··0.272 U 0.275 U 25 0,253 U 48 J 14 0.269 UJ
MNX 4.5 0.236 U 0,269 U 0.269 U 0.269 U 5.2 0.253 U 7.7 3.3 0.269 U
RDX 460 0.236 U 0,27 J 0.27 J 0.275 U 650 0.253 U 180 140 0.269 UJ
TNX 0.25 U 0.236 U 0.269 UJ 0,269 UJ 0.269 U 0.73 0.253 U 2.4 0,26 U 0.269 U
TOlallnorQanlcs (ulIlL)
ALUMINUM 277 J 20900 J 147 U 364.25 J 655 J 140 U 4720 J 2010 J 221 J 29800 J
ANTIMONY 0.02 U 6.7 J 0.09 U 0.695 U 1.3 U 0.02 U 3.8 J 0.02 U 0.09 U 5.6 J
ARSENIC 013 U 15 J 0.22 U 0.36 U 0.5 U 0.27 U ·24.5 J 1.1 U 0.35 U 20.6 J
BARIUM 17.7 J 94.7 J 30.5 J 31.75 J 33 J 38.8 J 32.2 J 104 J 49.2 J 114 J
BERYLLIUM 0.23 U 1 U 0.09 U 0.695 U 1.3 U 0.05 U 0.3 U 0.12 U 0.09 U 1.2 U
CADMIUM 0.04 U 0.07 U 0.54 U 1.17 U 1.8 U 0.13 U 0.04 U 0.23 U 0.42 U 0.43 U
CALCIUM 14700 J 18000 J 48800 J 49100 J 49400 J 21600 J 5790 J 52200 J 14900 J 18500 J
CHROMIUM 0.55.U 35 J 0.89 U 1.195 U 1.5 U 0.72 U 12,5 J 4.2 J 0.58 U 38.7 J
COBALT 10.3 J 5,6 J 3.7 J 4 J 4.3 J 14,8 U 1.6 U 5.5 J 31.4 J 11.2 J
COPPER 1.7J 6.1 J 0.88 U 1.09 U 1.3 U 0.83 U 1,6 J 2.1 J 1.3 J 10.9 J I
IRON 316 J 10300 J 83,6 U 106.8 U 130 U 1760 J 5410 J 1450 J 272 J 23700 Jl
LEAD 0.77 U 7.2 J 0.42 U 1.06 U 1.7 U 0,94 U 5.8 J 1.1 U 0.78 U 12 J
LITHIUM
MAGNESIUM 12300 J 6520 J 45800 J 46600 J 47400 J 14500 J 1040 J 14300 J 11800 J 6520 J
MANGANESE 645J . 118 J 437 J 447,5 J 458 J 834 J 67.4 J 1290 J 855 J 300 U
MERCURY 0.007 U 0.007 U 0.007 U 0,007 U 0.007 U 0.02 U 0.02 U 0.02 U 0.02 U 0.007 U
NICKEL 42.5 J 22 J 56.4 J 59,85 J 63.3 J 12.9 J 5.7 J 25.6 J 26.4 J , 34 J
POTASSIUM 2980 J 10100 J 2330 J 2420 J 2510 J 1810 J 5180 J 5110 J . 1840 J 7170 J
SELENIUM 0.26 U 1.7U 0,28 U 0.41 U' 0.54 U 0.1 U 2,2 U 0.11 U 0.39 U . 5,1 J
SODIUM 34500 J 166000 J 49700 J 50450 J 51200 J 29600 J 71400 J 15800 J 33000 J 86700 J
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Field Parametera

LOCATION 13MWT33 13MWT34 13MWT35 13MWT35 13MWT38 13MWT36 13MWT36 13MWT37 13MWT38 13MWT38 13MWT39 13MWT39 13MWT40 13MWT41
NSAMPLE 13GWT3301·F 13GWT3401 13GWT3S01 13GWT3SOH 13GWT3601 13GWT3601·AVG 13GWT3601·D 13GWT3701 13GWT3801 13GWT3801·F 13GWT3901 13GWT3901·F 13GWT4oo1 13GWT4101
SAMPLE 13GWT3301·F 13GWT3401 13GWT3S01 13GWT3501·F 13GWT3601 13GWT3601·AVG 13FD12080303 13GWT3701 13GWT3801 13GWT3801·F 13GWT3901 13GWT3901·F 13GWT4oo1 13GWT4101
MATRIX GF GW GW GF GW GW GW GW GW GF GW GF GW GW
DEPTH RANGE - - - - - - - - - - _. - - -
SAMPLE DATE 1112412003 1~412003 1211012003 1211012003 1218!2003 1218!2003 1218!2oo3 111612003 11/1012003 1111012003 l1n12oo3 l1n12OO3 11/512003 1112312003

. ROUND 02 02 02 02 02 02 02 02 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM
TITANIUM 2.8 J 104 J 4.2 J 11.4 J 18.6 J 8 J 26.6 J 55.3 J 6.1 J 101 J
VANADIUM 0.30 U 31.6 J 0.23 U 0.715 U 1.2 U 0.4 U 25.6 J 4.1 J 0.42 U 33.9 J
ZINC 28.8 J 30.6 J 31.2 J 33.7 J 36.2 J 16.8 J 11.6 J 14.3 J 14.4 J 77.6 J
Dissolved InorQanics (uQILI
ALUMINUM 52.6 U 130 U 285 J 53.1 U
ANTIMONY 0.41 U 7.3 J - 4 J 0.08 U
ARSENIC 0.87 U 13.1 J 21.3 J 0.31 U
BARIUM 33.9 J 24 J .. 9.6 J 93.6 J
BERYLLIUM 0.30 U 0.03 U 0.03 U 0.03 U
CADMIUM 0.24 U 0.04 U 0.04 U .0.33 U
CALCIUM 9670 J 17000 J 3980 J 48000 J '.

iv.)'
CHROMIUM 0.73 U 2.3 J 0.8 U 0.17 U ~•.
COBALT 14.7 J 3 J 1.5 U 5.2 J

~,

-of
COPPER 1.1U 0.42 U 0.57 U 1.3 U
IRON 4810 J 32.2 U - 85.6 U 447 J
LEAD 0.34 U 0.07 U 0.12 U 0.06 U
LITHIUM '..
MAGNESIUM 7230 J 3130 J . 140 U 13700 J
MANGANESE 1110 J 9 J 4.2 U 1190 J
MERCURY 0.007 U 0.007 U 0.02 U 0.02 U
NICKEL 21.6 J 0.75 U 0.48 U 23.8 J
POTASSIUM 1460 J 5390 J 4260 J 4540 J
SELENIUM 0.16·U 2.4 U 2 U 0.16 U
SODIUM 13000 J 161000 J 65200 J 15500 J
STRONTIUM
TITANIUM 1.0 U 1.2 U 1.6 U 1.2 U
VANADIUM 0.54 U 2.8 J 7 J 0.07 U
ZINC 22.4 J 4 J 1.7 U 11.3 J
Miscellaneous Parameters (mg/L) f

IAMMONIA·N I I 0.04 I. 0.56 I am U 0.01 U I 0.01 U I 0.005 U 0.44 I I 0.36 I I 0.11 J 0.18 J r I
INITRITEINITRATE·N I I 0.30 J I 0.05 U I 0.08 0.07 I 0.06 I 0.28 0.11 I I 0.77 I 0.28 I 0.025 U I
ITOTAL ORGANIC CARBON I I I I I I I I I
Field Parametera .
ALKALINITY (MGIL) 10 U 200 10 U 10 U 10 U 108
CARBON DIOXIDE (MGILI 32 10 U 40 40 40 10 U
DISSOLVED OXYGEN (MGIL) 1 5.5 5.5 5.5 5.5 3.5 ,
DISSOLVED OXYGEN· METER (MGlLl 2.35 5.28 4.91 4.91 4.82 4.7 535 6.28 3.72
FERROUS IRON (MGlLI 0.18 0.02 0.03 0.04 0.05 0
HYDROGEN SULFIDE (H2S1 fMG/Li 0 0 0 a 0 ·'0
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APPENDIX A
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GROUND WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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~OCATION 13MWT33 13MWT34 13MWT35 13MWT35 13MWT36 13MWT36 13MWT36 13MWT37 13MWT36 13MWT38 13MWT39 13MWT39 13MWT40 13MWT41
NSAMPLE 13GWT3301·F 13GWT3401 13GWT3501 13GWT3501·F 13GWT3601 13GWT3601·AVG 13GWT3601·D 13GWT3701 13GWT3601 13GWT3801·F 13GWT3901 13GWT3901·F 13GWT4oo1 13GWT4101
SAMPLE 13GWT3301·F 13GWT3401 13GWT3501 13GWT3501·F 13GWT3601 13GWT3601·AVG 13FD12060303 13GWT3701 13GWT3801 13GWT3801·F 13GWT3901 13GWT3901·F 13GWT4001 13GWT4101
MATRIX GF GW GW GF GW GW GW GW GW GF GW GF GW GW·
DEPTH RANGE - - - - - - - .- - - - - - -
SAMPLE DATE 11/24/2003 12/4/2003 12110/2003 1211012003 121812003 121812003 121812003 11/612003 11/1012003 11/10/2003 1117/2003 111712003 11/5/2003 11/2312003
ROUND 02 02 02 02 02 02 02 02 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MANGANESE (MG/Ll 0.8 0 0.3 0.25 0.2 0.1
NITRITE·N (MG/LI 0.005 0 0.003 0.0015 0 0
OXIDATION REDUCTION POTENTIAL (MV) 276 105.2 252.1 252.1 -144.9 10.3 135.1 100.3 170
PH 4.97 9.08 5.68 5.68 5.75 11.39 6.4 5.53 8.36
SPECIFIC CONDUCTANCE (MS/CM) 0.312 0.781 0.721 0.721 0.307 0.332 0.391 0.273 0.394
SULFIDE (MG/Ll 0 0.01 0.01 0.01 0.01 0
TEMPERATURE (C I 10.94 13.6 12.24 12.24 13.32 13.18 13.29 13.28 14.01
TURBIDITY (NTUI 6.07 1000 > 8.06 6.06 3.2 999 > 17.9 6.2 1000 >
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 13MWT41 13MWT42 13MWT42 13MWT43 13MWT44 13MWT45 13MWT45 13MWT46 13MWT47
NSAMPLE 13GWT410H 13GWT4201 13GWT4201·F 13GWT4301 13GWT4401 13GWT4501 13GWT4501·F 13GWT4601 13GWT4701
SAMPLE 13GWT410H 13GWT4201 13GWT4201·F 13GWT4301 13GWT4401 13GWT4501 13GWT4501-F 13GWT4601 13GWT4701
MATRIX GF GW GF GW GW GW GF GW GW
DEPTH RANGE - - ~ - .- - - _. -
SAMPLE DATE 111'241'2003 11/6f2003 111612003 12141'2003 12141'2003 12181'2003 121101'2003 12/91'2003 12/912003
ROUND 02 02 02 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (ugIL)

ITRICHLOROETHENE I I I I L_ I I T---~---I- I
EXDloslvas /uQ/!.1
1,3,5·TRINITROBENZENE 0.04 U 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
1,3-DINITROBENZENE ' 0.04 U 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
2,4,6·TRINITROTOLUENE 0.04 UJ 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
2,4·DIAMINO·6·NITROTOLUENE 0.26 U 0.24 U 0.255 U 0.256 U 0.278 U 0.26 U
2,4·DINITROTOLUENE 0.04 UJ 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
2,6·DIAMINQ-4·NITROTOLUENE 0.26 U 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
2,6·DINITROTOLUENE 0.04 UJ 0.24 U 0.255 U 0.256 U 0.278 U 0.26 U
2·AMINO·4,6·DINITROTOLUENE 0.04 U 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
3-NITROTOLUENE 0.04 UJ 0.24 U 0.255 U 0.34 J 0.278 U 0.26 U
4·AMINO·2,6·DINITROTOLUENE 0.04 U 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
4·NITROTOLUENE 0.04 UJ 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
DNX 0.26 U 0.24 U 0.255 U 0.256 U 0.278 U 0.26 U
HMX 64 0.97 J 0.255 U 0.258 U 0.278 U 0.26 U
MNX 0.32 J 0.24 U 0.255 U 0.258 U 0.278 U 0.26 U
RDX 41 0.72 J 0.255 U 0.258 U 0.278 U 0.26 U
TNX 0.26 U 0.24 U 0.255 U 0.258 U 0.278·U 0.26 U
TotallnorQanlcs /uQ/!.\
ALUMINUM 24300 J 2500 J 135 J 4300 J 472 J 16500 J
ANTIMONY 0.26 U 0.04 U 0.65 U 0.81 U 0.05 U 0.02 U
ARSENIC 5.8 J 1.9 J 1.4 U 2.1 J • 0.5 U 3.2 J
BARIUM 130 J 28.9 J 29.6 J 64.3 J 23.1 J 14.1 J
BERYLLIUM 0.98 U 3.0 J 0.03 U 0.13 U 0.2 U 12.8 J
CADMIUM 0.19 U '1.1 U 0.04 U 0.04 U 0.04 U 1.5,U
CALCIUM 11800 J 21400 J 20200 J 14000 J 67700 J 41500 J
CHROMIUM 39.6 J 0.72 U 0.43 U 5.6 J 0.67 U 1 U
COBALT 17.8 J 65.0 J 0.36 U 0.91 U 2,9 J 194 J
COPPER 10 J 4.3 J 0.25 U 4.8 J 0:42 U 29.9 J
IRON 20000 J 4600 J 168 J 1630 J 2350 J 24300 J
LEAD 8.7 J 1.1 U 1.0 U 1.5 U 0.37 U 13.3 J
LITHIUM
MAGNESIUM 6730 J 9940 J 6020 J 3510 J 34100 J 37500 J
MANGANESE 2330 J 825 J 58.1 J 120 J 495 J 3960 J
MERCURY 0.02 U 0.007 U 0.007 U 0.007 U 0.007 U 0.29
NICKEL 28.4 J 129 J 1.4 U 3.1 J 6 J 400 J
POTASSIUM 8410 J 2890 J 3630 J 3440J 3260 J 2570 J
SELENIUM 0.28 U 0.18 U 0.46 U 1,2 U 0.13 U 0.11 U
SODIUM 7420 J 16400 J 145000 J 87500 J 120000 J 63900 J
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER· ROUNDS.1 AND 2
SWMU 13 • MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 13MWT41 13MWT42 13MWT42 13MWT43 13MWT44 13MWT45 13MWT45 13MWT46 13MWT47
NSAMPLE 13GWT4101·F 13GWT4201 13GWT4201.F 13GWT4301 13GWT4401 13GWT4501 13GWT4501·F 13GWT4601 13GWT4701
SAMPLE 13GWT4101·F 13GWT4201 13GWT4201·F 13GWT4301 13GWT4401 13GWT4501 13GWT4501·F 13GWT4601 13GWT4701
MATRIX GF GW GF GW GW GW GF GW GW
DEPTH RANGE - - - - - - - - -
SAMPLE DATE llf2412oo3 111612003 111612003 121412003 121412003 121812003 12110f2oo3 . 1219f2003 1219f2oo3
ROUND 02 02 02 02 02 02 02 02 02
VAUDATED Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB' GRAB GRAB GRAB GRAB GRAB GRAB GRAB
STRONTIUM
TITANIUM 237 J 0.71 U 1.6 U 58.6 J . 5.4 J 1 U
VANADIUM 34.4 J 0.41 U 0.33 U 6.7 J 0.58 U 0.12 U
ZINC 32.8 J 250 0.50 J 8.5 J 6.1 J 1070 J
Dissolved Inorganlcs lualLl
ALUMINUM 95.6 U 73.6 U 103 U
ANTIMONY 5.6 J 0.32 U 1 U
ARSENIC 9.4 J 1.6 J 1.4 U
BARIUM 16.7 J 30.4 J 43.8 J
BERYLLIUM 0.05 U 0.1 U 0.03 U
CADMIUM 0.1 U 0.14 U 0.04 U
CALCIUM - 17300 J 12000 J 13500 J
CHROMIUM .. 0.34 U 0.36 U 0.61 U
COBALT 3.9 J .. 13.2 J 3.1 J
COPPER '1.1 U 0.69 U 1.3 U
IRON 47.3 U 112 U 31.5 U
LEAD 0.33 U 0.17 U . 0.15 U
LITHIUM
MAGNESIUM 2810 J 4200 J 3160 J
MANGANESE 30.9 U 2000 J 104 J
MERCURY 0.007 U 0.02 U 0.007 U
NICKEL 2.6 J 12.8 J , 1.4 U
POTASSIUM 2960 J 2520 J 2360 J
SELENIUM 4.2 J 0.76 U 1.6 U
SODIUM 82100 J 7100 J 91500 J
STRONTIUM
TITANIUM 0.9 U 2 U 1.6 U
VANADIUM 0.68 U 0.23 U 0.68 U
ZINC 17 J 3.3 J 2.8 J
Mlscellanaous Parameters (mgIL)

IAMMONIA·N I I 0.16 J I 0.11 I 0.42 I 0.26 I 0.12 I 0.44
INITRITE/NITRATE·N I I 0.025 U I 0.05 U I 0.51 J I 0.05 U I 0.05 U I 0.05 U
ITOTAL ORGANIC CARBON I I I I I I I
Field Parameters
ALKALINITY (MG/U
CARBON DIOXIDE (MGlL)
DISSOLVED OXYGEN (MGlLl
DISSOLVED OXYGEN· METER IMGlLl 1.46 4.37 0.79 0.55 0.99 1.5
FERROUS IRON (MGlU
HYDROGEN SULFIDE (H2Sl (MGlLl
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POSITIVE HITS TABLE
GROUND WATER· ROUNDS 1 AND 2

SWMU 13 • MINE FILL B
NSWC CRANE, INDIANA .
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LOCATION 13MWT41 13MWT42 13MWT42 13MWT43 13MWT44 13MWT45 13MWT45 13MWT46 13MWT47
. NSAMPLE 13GWT4101·F 13GWT4201 13GWT4201·F 13GWT4301 13GWT4401 13GWT4501 13GWT4501·F 13GWT4601 13GWT4701

SAMPLE 13GWT4101·F 13GWT4201 13GWT4201·F 13GWT4301 13GWT4401 13GWT4501 13GWT4501-F 13GWT4601 13GWT4701
MATRIX GF GW GF GW GW GW GF GW GW
DEPTH RANGE - ... - - - - - - -
SAMPLE DATE 1112412003 11/612003 11/612003 121412003 . 121412003 1218J2003 1211012003 121912003 121912003
ROUND 02 02 02 02 02 02 02 02 02
VALIDATED Y y. Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MANGANESE (MGll)
NITRITE·N (MGll)
OXIDATION REDUCTION POTENTIAL (MV) 105 298.5 -70 55.5 -32.5 409.9

. PH 6.39 4.47 7.77 8.19 6.6 3.46
SPECIFIC CONDUCTANCE (MSlCM) 0.19 0.303 0.595 0.357 1.021 1634
SULFIDE (MGIL)
TEMPERATURE (C I 14.03 .- 12.83 11.37 13.36 12.45 12.42
TURBIDITY (NTUI 1000 > 1.9 4.6 75 8.72 5.4
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APPENDIX A

. POSITIVE HITS TABLE
SURFACE SOIL· ROUNDS 1 AND 2

SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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~OCATION 135BOl 135B02 135B03 135B04 . 135B04 135B04 135B05 135B06 135B07 135B06 135B06 135B06
N5AMPLE 1355010002 1355020002 1355030002 1355040002 1355040002·AVG 1355040002·0 1355050002 1355060002 1355070002 1355080002 1355080002·AVG 1355060002·0
5AMPLE 1355010002 1355020002 1355030002 1355040002 1355040002·AVG FD03250301 1355050002 1355060002 1355070002 1355080002 1355060002·AVG FD03300301
MATRIX 55 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
5AMPLE DATE 3/25/2003 3/2512003 3/25/2003 3/2512003 3125/2003 3125/2003 3/25/2003 3/25/2003 3/26/2003 3/30/2003 3130/2003 3/30/2003
VALIDATED Y . Y Y Y Y v Y Y v Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB· GRAB GRAB GRAB
Volatile Orllanics (ull!kll)

ITRANS·l.2·DICHLOROETHENE I I I I I I I I 2 J I I I I
ITRICHLOROFLUOROMETHANE I I I I I I 2 J . I I I I I
5emivolalile Organics (uglkg)
ACENAPHTHENE 3.9 U 4 U 3.8 U 4.2 U 4.25 U 4.3 U 4.9 U 4.3 U
ACETOPHENONE 80 U 80 U 78 U 84 U 85.5 U 87 U 99 U 87 U
ANTHRACENE 3.9 U 4 U 3.8 U 4.2 U 4.25 U 4.3 U 4.9 U 5 J
BENZO A ANTHRACENE 3.9 U 4 U 3.8 U 20 21 22 4.9 U 32
BENZO APYRENE 3.9 U 4 U 3.8 U 27 30.5 34 4.9 U 42
BENZO B FLUORANTHENE 3.9 U 4 U 3.8 U 37 38.5 40 7 J 58
BENZO G.H.IlPERYLENE 3.9 U 4 U 3.8 U 18 25 32 4.9 U' 29
BENZO K)FLUORANTHENE 3.9 U 4 U 3.8 U 18 21.5 25 . 5 J 26
BIS(2·ETHYLHEXYLlPHTHALATE 130 J 91 J 78 U 120 J 125 J 130 J 99 U 140 J
CHRYSENE 3.9 U 4 U 3.8 U 28 31'.5 35 7 J 50

, DIBENZO A.HlANTHRACENE 3.9 U 4 U 3.8 U 4.2 U 4.25 U 4.3 U 4.9 U 4.3 U
FLUORANTHENE 6 J 4 U 3.8 U 34 34.5 35 10 75
FLUORENE 3.9 U 4 U 3.8 U 4.2 U 4.25 U 4.3 U 4.9 U 4.3 U
lNDENO(I.2.3·CD}PYRENE 3.9 U 4 U 3.8 U 16 19.5 23 4.9 U 26
NAPHTHALENE 3.9 U 4 U 3.8 U 4.2 U 4.25 U 4.3·U 4.9 U 4.3 U
PHENANTHRENE 4 J 4 U 3.8 U 15 17 19 5 J 23
PYRENE 7 J 4 U 3.8 U 45 55 65 10 65
Pesticide/PCBa lug/kg)

IAROCLOR·1248 I 220 I 210 I 20 U I 46000 J . 93000 J 140000 J 5100 1300 I I
Herbicides (ug/kg)

IPENTACHLOROPHENOL I 1.6 R I 1.6 R I 0.52 U I 0.57 U I 0.6925 J . 1.1 J 0.66 U 0.58 U I
Dioxlns/Furans lng/kg)
1.2.3.4.6.7.8.9·0CDD 2240 1910 2810. 3310 3445 3580 2910· 4140 •

1.2.3.4.6.7.8.9·0CDF 0.2 U 0.2 U 0.5 U 2 U 2.2 J 3.4 J 1.6 U 4.6 J I
1.2,3.4.6.7.8·HPCDD 9.8 7.9 18 28.4 32.85 37.3 34.3 45.4 r
1.2.3.4.6.7.8·HPCDF 0.1 U 0.09 U 0.2 U 0.87 U 1.1675 J 1.9 J 0.68 U 2.1 J
1.2.3.4.7.8.9·HPCDF 0.1 U 0.1 U 0.3 U 0.7 U 0.5 U 0.3 U 0.7 U 0.7 .U
1.2,3.4.7.8·HXCDD 0.2 U 0.1 U 0.3U 0.6 U 0.5 J. 0.5 J 0.7 U 0.6 J
1.2.3.4.7.8·HXCDF 0.1 U 0.07 U 0.2 U 1 U 1.05 J 1.6 J 1.2 U 1.8 J
1.2.3.6.7,8·HXCDD 0.1 U 0.1 U 0.3 U 0.54 U 0.52 J 0.77 J 0.86 U 1 U I

1.2.3.6,7.8·HXCDF 0.09 U 0.07 U 0.2 U 0.3 U 0.33 J 0.51 J . 0.4 U 0.39 U
1.2.3.7,8.9·HXCDD 0.2 U 0.1 U 0.3 U 0.6 U 0.85 J 1.4 J 2 U 1.5 J
1.2.3,7.8.9·HXCDF 0.1 U 0.09 U 0.2 U 0.4 U 0.3 U 0.2 U 0.5 U 0.4 U
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APPENDIX A
POSITIVE HITS TABLE

SURFACE SOIL· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 135BOl 135B02 135B03 135B04 135B04 135B04 135B05 135B06 135B07 135B08 135B08 135B08
N5AMPLE 1355010002 1355020002 1355030002 1355040002 1355040002:AVG 1355040002·0 1355050002 1355060002 1355070002 1355080002 1355080002·AVG 1355080002·0
5AMPLE 1355010002 1355020002 1355030002 1355040002 1355040002·AVG FD03250301 1355050002 1355060002 1355070002 1355080002 1355080002·AVG FD03300301
MATRIX 55 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
5AMPLE DATE 3/25/2003 3/2512003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/25/2003 3/26/2003 3/30/2003 3/30/2003 3/30/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y. Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
1,2,3,7,8·PECDD 0.2 U 0.1 U 0.5 U 0.5 U 0.4 U 0.3 U 0.8 U 0.6 U
1,2,3,7,8·PECDF 0.1 U 0.09 U 0.3 U 0.35 U 0.3125 J 0.45 J 0.4 U 0.3 U
2,3,4,6,7,8·HXCDF 0.1 U 0.07 U 0.2 U 0.3 U 0.4 J 0.65 J 0.4 U 0.7 J
2.3,4,7,8·PECDF 0.1 U 0.1 U 0.4 U 5 J 5 J 5 3.7 J 8
2,3,7,8·TCDD 0.2 U 0.1 U 0.4 U 0.4 U 0575 J 0.95 J 0.6 U 1.2 U
2,3,7,8·TCDF 0.64 J 0.46 J 0.3 U 2 2.35 2.7 5 5.8
TOTAL HPCDD 19.8. 16.3 36.9 66 80.7 95.4 78.5 112
TOTAL HPCDF 0.1 U 0.1 U 0.3 U 1.9 U 2.475 4 . 1.7 J 4.8 J
TOTAL HXCDD 1.3 J 1.2·J 1.1 U 5.2 J 8.1 J 11 J 15.7 J 15.1 J
TOTAL HXCDF 0.1 U 0.07 U 0.2 U 3.9 J 5.3 J 6.7 2.5 J 9.8 J
TOTALPECDD 0.2 U 0.1 U 0.5 U 0.5 U 0.4 U 0.3 U 0.8 U 2.8 U
TOTALPECDF 0.1 U 0.94 J 0.3 U 48 J 47.15 J 46.3 J . 23.1 J 79 J
TOTAL TCDD 0.2 U 0.1 U 0.4 U 1.8 U 1.9 2.9 0.6 U 2.1 J
TOTAL TCDF 7 J 15.7 J 1'.8 •238 J . 227 J 216 J 177 J 328 J
Miscellaneous:Parameters
CATION EXCHANGE CAPACITY (MEQ/l00l· 14 15 '16.5 18
PH 7:4 5.1 5.15 5.2
TOTAL ORGANIC CARBON (MGlKG) 1000 U .1000 U 900 1300
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APPENDIX A
POSITIVE HITS TABLE

SURFACE SOIL· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 135B09/15 135B09/15 135B09115 135B10 135B11 135B12 135B13 135B14 135B09115 135B16 135B17 135B18
N5AMPLE 1355090002 1355090002·AVG 1355090002·0 1355100002 1355110002 1355120002 1355130002 1355140001 1355150002 1355160002 1355170002 1355180002
5AMPLE 1355090002 1355090002·AVG FD03260301 1355100002 1355110002 1355120002 1355130002 1355140001 1355150002 1355160002 1355170002 1355180002
MATRIX 55 • 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0,.2
5AMPLEDATE 3/26/2003 312612003 3126/2003 3/26/2003 3/26/2003 . 3/26/2003 3/26/2003 4/10/2003 4/10/2003 121812003 1218/2003 1218/2003
VALIDATED Y Y Y Y Y Y Y , Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Oraanics (ua!ka)

ITRANS·l,2·DICHLOROETHENE I I I I I I I 1.4 U I I
ITRICHLOROFLUOROMETHANE I I I I I I I 3 J I I
Semivolatile Or!!anics (ua!k!!l
ACENAPHTHENE 52 J 27.1 J 4.4 UJ 4.1 U 3.9 U 4 U 4 U 4.2 U
ACETOPHENONE 90 U 97.5 J 150 J 82 U 80 U 82 U 81 U 85 U
ANTHRACENE 210 J 106.1 J 4.4 UJ 4.1 U 3.9 U 4 U 4 U 4.2 U
BENlO A ANTHRACENE 1100 J 572 J 44 J 7 J 5 J 4 J 4 U 8 J
BENZO A PYRENE 1000 J 535.5 J 71 J 7 J 6 J 4 U 4 U 10 :

BENlO BFLUORANTHENE 1100 J 596.5 J 93 J 14 9 4 U 4 U 14 J - .

BENlO G.H,IjPERYLENE 750 J 403.5 J 57 J 8 J 6 J 4 U 4 U 9
BENlO KjFLUORANTHENE 640 J 357 J 74 J 8 J 5 J 4 U 4 U 10
BIS(2·ETHYLHEXYLIPHTHALATE 140 J 120 J 100 J 110 J 80 U 130 J 81 U 190 BU
CHRYSENE 1100 J 588.5 J 77J 13 10 4 U 4 U 11
DIBENZO(A,H)ANTHRACENE 200 J 108 J 16 J 4.1 U 3.9 U 4 U 4 U 4.2U
FLUORANTHENE 1800 J 911.5 J 23 J 10 6 J 7 J 4 U 9
FLUORENE 50 J 26.1 J 4.4 UJ 4.1 U 3.9 U 4 U .4 U 4.2 U

. INDENO(1,2,3·CD)PYRENE 650 J 350.5 J 51 J 7 J 4 J 4 U 4 U 7 J
NAPHTHALENE 4.4 U 4.4 U 4.4 U 5 J 3.9 U 4 U 4 U 4.2 U
PHENANTHRENE 1000 J 504 J 8 J 5 J 3.9 U 6 J 4 U 4.2 U
PYRENE 2400 J 1213 J 26 J 10 6 J . 7 J 4 U 12
PesticidelPCBs (u!llk!!l

IAROCLOR·1248 I 5400 J 6050 J I 6700 J I 160000 I' 67000 J I 330 J 139000 J I 150000 I I 50 J 17 U I 17 U I
Herbicides (u!llk!!)
IPENTACHLOROPHENOL I 0.6 U 0.6 U I 0.6 U I 0.55 U I 0.54 U I 0.55 U I 0.54 U I 0.57 U I I I I
DioxlnsIFurans (n!llk!!)
1,2,3,4,6,7,8,9·0CDD 1570 J 1820 J 2070 J 2270 J 828 J 813 J 2390 J 2340 ; .
1,2,3.4,6,7,8,9·0CDF 1.7J 1.75 J 1.8 J 1.3 U 0.55 J 0.2 UJ 0.3 UJ 9.5 J
1,2,3.4,6,7,8·HPCDD 13.6 16 18.4 18.8 6.2 8.1 19.1 22.7
1,2,3.4,6,7,8·HPCDF 2.3 J 2.35 J 2.4 J 3.1 J 0.18 U 0.1 U 0.57 J 4 U
l,2,3,4,7,8,9,HPCDF 0.3 U 0.25 U 0.2 U 0.3 U 0.1 U 0.1 U 0.2 U 1.3 J
l,2,3.4,7,8·HXCDD 0.2 U 0.2 U 0.2 U 0.2 U 0.1 U 0.1 U 0.63 J 0.42 J
1,2,3.4.7,8·HXCDF 0.46 U 0.48 U 0.5 U 0.41 U 0.33 U 0.08 U 0.51 U 6.4
1,2,3.6,7,8·HXCDD 0.2 U 0.255 J 0.41 J 0.2 U 0.1 U .0.1 U 0.69 J 0.84 J I

1.2,3,6,7,8·HXCDF 0.3 U 0.2 U 0.1 U 0.1 U 0.07 U 0.08 U 0.41 U 1.6 J
1,2,3,7.8,9·HXCDD 0.72 J 0.705 J 0.69 J 0.79 J 0.1 U 0.49 U 1.6 J 1.5 J
1,2,3,7,8,9·HXCDF 0.2 U 0.2 U 0.2 U 0.2 U 0.09 U 0.1 U 0.31 J 0.33 J
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APPENDIX A
POSITIVE HITS TABLE

SURFACE SOIL· ROUNDS 1 AND 2
SWMU 13 • MINE FII,.L B
NSWC CRANE, INDIANA

PAGE40F6

LOCATION 135B09/15 135B09115 135B09115 135Bl0 135B11 135B12 135B13 135B14 135B09115 135B16 135B17 135B18
N5AMPLE 1355090002 1355090002·AVG 1355090002;0 1355100002 1355110002 1355120002 1355130002 1355140001 1355150002 1355160002 1355170002 1355180002
5AMPLE 1355090002 1355090002·AVG FD03260301 .1355100002 1355110002 1355120002 1355130002 1355140001 1355150002 1355160002 1355170002 1355180002
MATRIX 55 5S. 55 .55 55 55 55 55 55 55 55 55,
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
5AMPLEDATE 312612003 312612003 3/2612003 312612003 312612003 3/2612003 3126/2003 4110/2003 4/10/2003 121812003 1218/2003 121812003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB. GRAB GRAB GRAB GRAB . GRAB GRAB GRAB GRAB GRAB
1,2,3,7,8·PECDD 0.34 U 0.27 U 0.2 U 0.3 U 0.2 U 0.2 U 0.71 J 0.2 U
1,2,3,7,8·PECDF 0.2 U 0.15 U 0.1 U 0.2 U 0.09 U 0.1 U 0.36 J 2.5 J
2,3,4,6,7,8·HXCDF 0.21 U 0.155 U 0.1 U 0.21 J 0.07 U 0.07 U 0.42 J 1.8 J
2,3,4,7,8·PECDF 0.53 U 0.6825 J 1.1 J 1.2 J 1 J 0.1 U 0.47 J 21.8
2,3,7,8·TCDD 0.52 J 0.3825 J 0.49 U 0.4 U 0.1 U 0.2 U 0.2 U 0.1 U
2,3,7,8·TCDF 0.35 J 0.725 J 1.1 0.56 J 1.2 0.1 U 0.53 J 21
TOTAL HPCDD 28 33.2 38.4 36.2 11.8 14.5 36.5 56
TOTAL HPCDF 3.7 4.15 J 4.6 J 5.3 0.38 J 0.1 U 0.57 10.1 J
TOTAL HXCDD 3.1 3.65 J 4.2 J 3.8 0.77 J 1.1 J 5 8.4 J
TOTAL HXCOF 3.1 J . 3.25 J 3.4 J 4.1 J 0.33 0.08 U 1.6 19.4 J
TOTAL PECOD 0.34 U 0.27 U 0.2 U 0.3 U 0.2 U 0.2 U 0.71 2.1 U
TOTALPECDF 7.6 J 11.45 J "15.3 J 11.8 J 4.6 J 0.1 U .0.83 135 J
TOTAL TCDO . 0.52 0.52 1.1U 0.71 U . 0.33 U 0.2 U 0.2 U 2.2 U
TOTAL TCOF 39.9 J 47.65 J 55.4 J 59.4 J . 36.1 J 0.1 U 7.8 J 540J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/l00)
PH
TOTAL ORGANIC CARBON (MGlKG)
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.. APPENDIX A
POSITIVE HITS TABLE

SURFACE SOIL· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 5 OF 6

LOCATION 135B19 135B20 135B21 . 135B22 135B23 135B24 135B25
N5AMPLE 1355190002 1355200002 1355210002 1355220002 1355230002 1355240002 1355250002
5AMPLE 1355190002 1355200002 ·1355210002 1355220002 1355230002 1355240002 1355250002
MATRIX 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0-2 0·2 0·2
5AMPLEDATE 121812003 121812003 121812003 1218/2003 121812003 1218/2003 1218/2003
VALIDATED Y Y Y Y Y Y. Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volalile Organics (ug/kg)

ITRANS·1,2-DICHLOROETHENE I I . I I I
ITRICHLOROFLUOROMETHANE . I I I I I
5emivolatlle Oraanics lua/ka)
ACENAPHTHENE
ACETOPHENONE
ANTHRACENE
BENZO A ANTHRACENE
BENZO A PYRENE
BENZO B FLUORANTHENE
BENZO G,H,I)PERYLENE
BENZO K)FLUORANTHENE
BIS(2-ETHYLHEXYLlPHTHALATE
CHRYSENE
DIBENZO{A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CDlPYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Pesticide/PCBs (ua/ka)
IAROCLOR·1248 6400 J I 36000 J I 8800 J I 2600 I 630 I 160 J 17 U I
Herbicides luglkg)

IPENTACHLOROPHENOL
U

I I I I . [ .... u __ L . 1 J
Dioxin8IFurans lng/kg)
1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8·HPCDF
1,2,3,4,7,8,9·HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8·HXCDF
1,2,3,6,7,8·HXCDD
1,2,3,67,8·HXCDF
1,2,3,7,8,9·HXCDD
1,2,3,7,8,9-HXCDF

(J. ;"---"

.~

, ~ ,~

<..

u

4::;';"~'

"~'r~~;
(~~ 0~

, ;,:,<~

• -, ~~J' ;:"':::~

~;~~~1lit
~. :;G~

":l::-~jf
-' .....'(

It:t·~~~
.. -.':-

f



II

APPENDIX A
POSITIVE HITS TABLE

SURFACE SOIL· ROUNDS 1 AND 2
SWMU 13· MINE,FILL B
NSWC CRANE, INDIANA

PAGE 6 OF 6

LOCATION 135B19 135B20 135B21 135B22 135B23 135B24 135B25
N5AMPLE 1355190002 1355200002 1355210002 1355220002 1355230002 1355240002 1355250002
5AMPLE 1355190002 1355200002 1355210002 1355220002 1355230002 1355240002 1355250002
MATRIX 55 55 55 55 55 • 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2
5AMPLE DATE: 121812003 121812003 121812003 121812003 121812003 1218/2003 1218/2003
VALIDATED Y y' Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB
1,2,3,7,B·PECDD
1,2,3,7,S·PECDF
2,3,4,6,7,B·HXCDF
2,3,4,7,S·PECDF
2,3,7,8-TCDD
2,3,7,S·TCDF
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTALPECDD

. TOTAL PECDF
TOTAL TCDD
TOTAL TCDF
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/l001
PH
TOTAL ORGANIC CARBON (MGlKG)
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SUBSURFACE SOIL • ROU~DS 1 AND 2

SMWU 13· MINE FILL B
NSWC CRANE, INDIANA
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•
L9CATION 135801 . 135802 135803 135804 135805 135806 135807 135808 135809115 135810 135811 135812 135813 '135809/15
N5AMPLE 1358010204 1358020204 1358030204 1358040204 1358050204 1358060204 1358070810 1358080608 1358090204 1358100204 1358110204 1358120204 1358130204 1358150204
5AMPLE 1358010204 1358020204 1358030204 1358040204 1358050204 1358060204 1358070810 1358080608 1358090204 1358100204 1358110204 1358120204 1358130204 1358150204
MATRIX 58 58 ·58 58 58 58 58 58 58 58 58 58 58 58
DEPTH RANGE' 2·4 2·4 2·4 2·4 2·4 2·4 8·10 6·8 2·4 2·4 2·4 2·4 2'· 4 2·4
5AMPLEDATE 3/25/2003 3125/2003 3125/2003 3/25/2003 3/25/2003 3/2512003 3/2612003 313012003 3/26/2003 3/26/2003 3/26/2003 3/26/2003 3/26/2003 4/1112003
VALIDATED Y y' y y y y y y y y y y y y

COLLECTION METHOD GRA8 GRA8 . GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8
Volatile Organics (ug/kg)
2·8UTANONE 1 U 18
4·METHYL·2·PENTANONE 1 U 3 J'
ACETONE 1 UJ 89 8J
DICHLORODIFLUOROMETHANE 1 U 7 J
TRICHLOROFLUOROMETHANE 2 J 3 J
5emlvolatile Organics (ug/kg)
3&4·METHYLPHENOL 81 U 78 U 79 U 81 U 80 U 87 U 560 77U 78 U 76 U 83 U
BIS(2·ETHYLHEXYLIPHTHALATE 110 J 110 J 79 U 120 J 130 J 90 J 76 U 110 J 78 U 76 U 83 U
CHRYSENE 4 U 4 J 3.9 U 4 U 3.9 U 4.3 U 3.7 U 3.8 U 3.9 U 3.8 U 4:1 U
FLUORANTHENE 4 U 7 J 3.9 U 4 U 3.9 U 4.3 U 3.7 U 3.8 U 3.9 U 3.8 U 4.1 U
PHENANTHRENE 4 U 6 J 3.9 U 4 U 3.9 U 4.3 U 3.7 U 3.8 U 3.9 U 3.8 U 4.1 U :
PHENOL 81 U 78 U 79 U 81 U 80 U 87 U 110 J 77U 78 U 76 U 83 U
PYRENE 4 U 13 3.9 U 4 U 3.9 U 4.3 U 3.7 U 3.8 U 3.9 U 3.8 U 4.1 U
Pestlcldes/PCBa (ualkal
IAROCLOR-1248 I· 20 U 20 U I 20 U I 35000 J I 20 U I 370 J I I I . 190 J I 210000 I 59 J I 590 J I 220 J I I
Herbicides (ua!kQ)

IPENTACHLOROPHENOL 0.85 J 0.52 U I 0.53 U I 0.54 U I 0.54 U I 0.58 U I I I 0.51 U I 0.52 U I 0.53 U I 0.67 J 0.55 U I
DloxlnslFurans (ng/kq)
1,2,3,4,6,7,8.9-0CDD 4430 1900 3030 1250 3250 330 923 J 1410 J 3460 J 2720 J 3210 J
1,2,3,4,6,7.8,9-0CDF 0.2 U 0.2 U 0.3 U 3,4 U 0.6 U 0.7 U 0.4 UJ 2.9 J 0.1 UJ 02 UJ 0.3 UJ
1,2,3,4,6,7.8-HPCDD 26.2 8.5 11.8 7.7 23.2 5 8.1 10.6 25 15.3 17
1,2,3,4.6,7,8-HPCDF 0.1 U 0.09 U 0.2 U 1.3 U 0.2 U 0.2 U 0.69 1.1 J 0.08 U 01 U 0.2 U
1.2,3,4,7,8·HXCDD 0.2 U 0.1 U 0.2 U 1.5U 0.2 U 0.2 U 0.2 U 0.2 U 0.09 U 0.1 U 0.44 J
1,2,3,4.7.8-HXCDF· 0.1 U 0.07 U 0.1 U 2.7 J 0.1 U 0.1 U 0.73 1.7J 0.2 U 0.13 U 0.1 U
1.2,3,7.8,9-HXCDD 0.67 J 0.69 J 0.2 U 1.5 U 1.2 U 0.3 U 0.5 U 0.53 J 1.1 J 0.1 U 0.96
1,2.3,7,8-PECDD 0.2 U 0.1 U 0.3 U '1.1 U 0.2 U 0.2 U . 0.2 U 0.3 U 0.1 U 0.21 J 0.1 U
1,2,3,7,8·PECDF 0.2 U 0.09 U 0.2 U 0.7 U 0.2 U . 0.1 U 0.31 0.66 U 0.08 U 0.3 J 0.08 U
2,3,4.6,7,8·HXCDF . 0.1 U 0.07 U 0.1 U' 0.8 U 0.1 U 0.1 U 0.2 U 0.59 J 0.09 J . 0.07 U 0.1 U r
2,3,4,7,8·PECDF - 0.2 U 0.1 U 0.2 U 15,4 0.2 U 0.2 U 0.66 U 6.8 0.31 J 0.1 U 0.1 U
2,3,7,8-TCDF 0.2 U 0.1 U 0.2 U 2.9 0.1 U 0.24 U 0.5 U 5.2 0.2 U 0.09 U 0.1 U
TOTAL HPCDD 44.2 16.4 25.1 17.4 52.1 8.7 17 21.4 47.3 26.4 44.1
TOTAL HPCDF 0.2 U 0.1 U 0.2 U 1.4 U 0.2 U 0.2 U 1.5 J 2 J 0.1 U 0.1 U 0.2 U
TOTAL HXCDD 1.1 J 1.5 J 0.2 U 1,4 U 4.2 J 1.1 2.5 J 1.5 J 4 J 0.65 J 3.4 U
TOTAL HXCDF 0.1 U 0.07 U 0.1 U 2.7 0.1 U 0.1 U 2.4 J 5.4 J 0,43 0.13 U 0.1 U
TOTAL PECDD 0.2 U 0.1 U 1.4 U l.lU 0.2 U 0.2 U 0.2 U 0.3 U 0.1 U 0.21 0.1 U
TOTAL PECDF 0.2 U 0.1 U 0.2 U 71.8 J 0.2 U 0,49 U 6.1 J 40.1 J 1.8 0.3 0.09 U
TOTAL TCDD 0.2 U 0.1 U 0.3 U 5.2 U 0.2 U 0.2 U 0.1 U 3 J 0.15 0.1 U 0.1 U
TOTAL TCDF 0.2 U 0.1 U 0.94 U 292 J 1.7 1.3 U 24.6 J 211 J 12.8 J 0.09 U 0.1 U
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APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
SMWU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 2 OF 4

Miscellaneous Parameters

LOCATION 135B01 135B02 . 135B03 135B04 135B05 135B06 135B07 135B08 135B09/15 135B10 135B11 135B12 135B13 135B09/15
N5AMPLE 135B010204 135B020204 135B030204 135B040204 135B050204 135B060204 135B070810 135B080608 135B090204 135Bl00204 135Bll0204 135B120204 135B130204 135B150204
5AMPLE , 135B010204 135B020204 135B030204 135B040204 135B050204 135B060204 135B070810 135B080608 135B090204 135Bl00204 135Bll0204 135B120204 135B130204 135B150204
MATRIX 5B ,5B 5B 5B 5B 5B 5B 5B 5B 5B 5B . 5B 5B 5B
DEPTH RANGE 2·4 2·4 2·4 2·4 2·4 2·4 8·10 6·8 2·4 2·4 2·4 2·4 2·4 2·4
SAMPLE DATE 3/2512003 312512003 3/2512003 3/25/2003 3/25/2003 3/25/2003 312612003 3130/2003 3/26/2003 3/26/2003 3/26/2003 3/26/2003 . 3/2612003 4111/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/l00l 14 13
PH 5.3 5.8
TOTAL ORGANIC CARBON (MGlKG) 1.100 J 1000 U
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APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
, SMWU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 3 OF4

e·~

LOCATION 135816 135817 135818 135818 135818 135819 135821 135B21 135B21 135B22 135B23 135B24 135B25
N5AMPLE 135B160204 135B170204 1358180204 135B180204·AVG 135B180204·D 135B190203 1358210204 135B210204·AVG 135B210204·D 135B220204 135B230204 135B240203 135B250204
5AMPLE 1358160204 135B170204 135B180204 135B180204·AVG 13FD12080301 135B190203 135B210204 135B210204·AVG 13FD12080302 135B220204 135B230204 135B240203 135B250204
MATRIX 5B ,5B '5B 5B 5B 5B 5B 5B 5B 5B 5B SB 5B
DEPTH RANGE 2·4 2·4 2·4 2·4 2·4 2·3 2·4 2·4 2·4 2·4 2·4 2·3 2·4
5AMPLE DATE 1218/2003 121812003 121812003 1218/2003 121812003 121812003 1218/2003, 1218/2003 1218/2003 121812003 1218/2003 1218/2003 121812003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB ' GRAB GRAB
Volatile Orgenlcs (ug/kg)
2·BUTANONE
4·METHYL·2·PENTANONE
ACETONE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
5emivolatlle Oraanics (uatkal
3&4·METHYLPHENOL
BIS(2·ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
PHENANTHRENE
PHENOL
PYRENE
PesticidesIPCBs {ualkal
AROCLOR·1248 I 17 U 17 U I 17 U I 17 U I 17 U 28000 J I 100 J 67.5 J I 35 J I 130 J I 21 J, I 24'J I 17 U
Herbicides (ug/kg)

IPENTACfiLOROPHENOL_____ . L_ J I r- I' -,- =r J_] ~J_ I I I I
Dioxins/Fursns {natkal
1,2,3,4,6,7,8,9·0CDD
1,2,3,4,6,7,8,9·0CDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8'HPCDF
1,2,3,4,7,8·HXCDD
1,2,3,4,7,8·HXCDF
1,2,3,7,8,9·HXCDD
1,2,3,7,8,PECDD
1,2,3,7,8'PECDF I'
2,3,4,6,7,8·HXCDF I

2,3,4,7,8·PECDF
2,3,7,8·TCDF
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD ,
TOTAL HXCDF
TOTALPECDD
TOTALPECDF
TOTAL TCDD
TOTAL TCDF
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APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
SMWU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 4 OF 4

LOCATION 13SB16 13SB17 13SB18 13SB18 13SB18 13SB19 13SB21 13SB21 13SB21 13SB22 13SB23 13SB24 13SB25
NSAMPLE 13SB160204 13SB170204 -13SB180204 13SB180204·AVG 13SB180204·0 13SB190203 13SB210204 13SB210204·AVG 13SB210204·0 13SB220204 13SB230204 13SB240203 13SB250204
SAMPLE 13SB160204 13SB170204 13SB180204 13SB180204·AVG 13F012080301 13SB190203 13SB210204 13SB210204·AVG 13F012080302 13SB220204 13SB230204 13SB240203 13SB250204
MATRIX SB .SB SB SB SB SB SB SB SB SB SB SB SB
DEPTH RANGE 2·4 2·4 2·4 2·4 2·4 2·3 2·4 2·4 2·4 2·4 2·4 2·3 2·4
SAMPLE DATE 121812003 121812003 1218/2003 121812003 121812003. 121812003 1218/2003 1218/2003 121812003 1218/2003 1218/2003 1218/2003 1218/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEa/l0al I I I I I I I I I
PH I I I I I I I T I
TOTAL ORGANIC CARBON {MGlKGI I I I I I I I I I
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POSITIVE HITS TABLE
SE~MENT·ROUNDS1AND2

SWMU 13 - MINE FILL B
NSWC CRANE, INDIANA

PAGE 1 OF 6
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LOCATION 13SW/S001. 13SW/S002 13SW/S003 13SW/S004 13SW/S005 13SW/S005 13SW/S005 13SW/S006 13SW/S007 13SW/S006 13SW/S009 13SW/S010 13S011 13SW/S012
NSAMPLE 13S0010004 13S0020004 13S0030004 13S0040004 13S0050004 13S0050004·AVG 13S0050004·0 13S0060004 13S0070004 13S0060004 13S0090004 13S0100004 13S0110004 13S0120004
SAMPLE 13S0010004 13S0020004 13S0030004 13S0040004 13S0050004 13S0050004·AVG F003290301 13S0060004 13S0070004 13S0080004 13S0090004 13S0100004 13S0110004 13SD120004
MATRIX SO SO , SO . SO SO SO SO SO SO SO SO SO SO SO
DEPTH RANGE 0·0.3 0·0.3 0·0.3 0·0.3 O· 0.3 0-0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3
SAMPLE DATE 3/29/2003 3/29/2003 3129/2003 3/29/2003 3/29/2003 ~/29/2003 3/29/2003 312912003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003
VALIDATED Y Y Y Y. Y Y Y .y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Semlvolatile Oraanlcs luaJkal
2·METHYLNAPHTHALENE 4.1 U 4.3 U 4.3 U 3.9 U
ACENAPHTHENE 4.1 U 43 J 43 J 24
ANTHRACENE 4:1 U 88 88 72
BENZO A ANTHRACENE 11 330 330 290 J
BENZO A PYRENE 15 360 J 360 J . 390 J
BENZO BFLUORANTHENE 18 420 J 420 J 460 J
BENZO G.H.IlPERYLENE 10 270 J 270 J 380 J
BENZO KIFLUORANTHENE 10 250 J 250 J 210 J
CHRYSENE ·18 400 400 430 J
DI·N·BUTYL PHTHALATE 83 U 87 U 87 U 86 J ,
DI·N·OCTYL PHTHALATE 83 U 87 U 87 U 100 J
DIBENZO A,H)ANTHRACENE 4.1 U 66 J 66 J 74 J
FLUORANTHENE 44 860 860 830
FLUORENE 4.1 U 42 J 42 J 33
INDENO(I,2,3·CD)PYRENE 8 J 220 J 220 J 290 J
NAPHTHALENE 4.1 U 6 J 6 J 6 J
PHENANTHRENE 27 570 570 620
PYRENE 36 1000 1000 1300 J
Explosives (mg/kg)

IHMX I 0.25 U I 0.25 U 0.25 U I 0.25 U I 0.25 U I 0.25 U 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U 0.25 U I 1.9 J I 0.8 J I
IRDX I 0.25 U I 0.25 U I 0.44 J I . 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 2.2 I 0.25 U I
Herbicides luaJkal
IPENTACHLOROPHENOL I I I 0.56 U I 0.58 U I 0.58 U I 2.1 J I I . I I
AVS/SEM lumo/al
ACID VOLATILE SULFIDE 0.49 J 0.88 J 0.865 J 0.85 J 0.62 J 0.25 J
CADMIUM 0.002 U 0.001 U 0.00225 . 0.004 0.004 0.002
COPPER 0.131 J 0.070 J 0.1215 J 0.173 J 2.223 J 0.055 J J

LEAD 0.067 J 0.030 J 0.113 J 0.196 J 0.061 J 0.033 J r
MERCURY 0.00007 J 0.00004 J 0.00011 J 0.00018 J 0.00004 UJ 0.00003 UJ
NICKEL 0.048 0.111 0.076 0.041 0.028 0.021
SEMIAVS 1.54 0.70 0.595 0.49 3.74 2.60
ZINC 0.503 J 0.407 J 0.2775 J 0.296 U 0.426 U 0.538 J
Inorganlcs (mg/kg) I

ALUMINUM 9280 8580 J 10900 4250 J 7000 J 5880 J 4760 J 3920 J 4810 5550 J 6430 1480 9260 J 6860
ANTIMONY 1.8 J 0.38 U 0.27 U 0.51 U 0.19 U 0.465 U 0.74 U 0.80 J 0.27 U 0.34 U 0.45 U 0.16 U 0.52 U 0.55 U
ARSENIC 6.5 J 6.5 J 8.2 J 10.7 J 5.7 J 6.05 J 6.4 J 5.7 J 3.7 J 9.1 J 6.1 J 3.7 J 9.4 J 11.7 J
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SEDIMENT - ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 135W/5001 135W/5002 135W/5003 135W/5D04 135W/5005 135W/5005 135W/5005 135W/5006 135W/5007 135W/5008 135W/5009 135W/5010 135011 135W/5012
N5AMPLE 1350010004 1350020004 1350030004 1350040004 1350050004 1350050004·AVG 1350050004·0 1350060004 1350070004 1350080004 1350090004 1350100004 1350110004 1350120004
5AMPLE 1350010004 1350020004 1350030004 1350040004 1350050004 1350050004·AVG F003290301 1350060004 1350070004 1350080004 1350090004 1350100004 1350110004 1350120004
MATRIX 50 50 50 50 . 50 50 50 50 50 50 50 50 50 50,
OEPTH RANGE 0·0.3 0-0.3 0-0.3 0·0.3 O· 0.3 0·0.3 0-0.3 0·0.3 0·0.3 0·0.3 0-0.3 0-0.3 0·0.3 0·0.3
5AMPLE DATE 3129/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003
VALIOATEO Y . Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOO GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
BARIUM 364 J 79.7 J 97.4 J 34.4 J 61.4 J 68.9 J 76.4 J 45.1 J 28.5 J 62.5 J 496 J 104 J 67.6 J 257 J
BERYLLIUM 0.52 U 0.79 J 0.67 J 1.3 J 0.63 J 0.41 J 0.38 U 0.37 U 0.18 U 0.71 J 0.74 J 088 J 063 J 1.0 J
CADMIUM 3.5 J 0.55 J 0.45 U 0.36 U 0.35 U 0.4125 J 0.65 J 0.41 J 0.66 J 0.62 J 0.43 J 0.36 U 0.91 J 0.81 J
CALCIUM 38500 J 2140 J 2020 J 1120 J 1490 J 58745 J 116000 J 71000 J 45700 J 14800 J 6720 J 977 J 33200 J 35400 J
CHROMIUM 156 J 12.1 J 15.2 J 18.0 J 9.0 J 13.5 J 18.0 J 11.6 J 92 J 14.8 J 12.4 J 7.9 J 15.4 J 32.7 J
COBALT 8.1 J 10.9 J 18.5 J 9.3 J 15.9 J 12.75 J 9.6 J 10.0 J 3.5 J 8.2 J 11.7 J 10.3 J 6.8 J 20.6 J
COPPER 52.1 J 13.9 J 11.7 .J 13.7 J 10.6 J 14 J 17.4 J 12.7 J 16.6 J 19.2 J 11.9 J 7.0 J 12.5 J 10.7 J
IRON 21300 J 16700 J 22200 J 46100 J 20800 J 18200 J 15600 J 17500 J 9900 J 26100 J 34800 J 1990 J 25900 J 46300 J
LEAD 471 J 18.6 J 21.4 J 15.0 J 11.7 J 38.3 J 64.9 J 23.9 J 31.4J 17.0 J 17.6 J 11.0 J 20.0 J 21.4 J
LITHIUM 8.1 J 7.8 J 8.2 J 2.1 J 6.4 J 5.95 J 5.5 J 4.1 J 4.3 J 3.6 J 7.3 J 10.1 J 7.2 J 6.5 J
MAGNESIUM 3830 J 969 J 1200 J 292 J 908 J 4199 J 7490 J 4810 J 7540 J 2120 J 2450 J 983 J 2080 J 1450J
MANGANESE 204 J 641 J 1580 J 302 J 747 J 658.5 J 570 J 773J 147 J 591 J 284 J 67.5 J 372 J 6130 J
MERCURY 0.16 J 0.044 U 0.037 J 0.010 U 0.024 U 0.023 U 0.022 U 0.015 U 0.D15 J 0.036 U 0.013 J 0.029 J 0.028 U 0.032 J
NICKEL 16,1 J 11.3 J 12.8 J 13.5 J 13.5 J 13.55 J 13.6 J 10.4 J 7.9 J 12.0 J 13,5 J 19.3 J 8.6 J 14.9 J
POTASSIUM 614 J 394 J 561 J 417 J 319 J 311 J 303 J 252J 317 J 451 J 413 J 442 J 2260 J 1130 J
SELENIUM 0.56 J 0.51 J 0.55 J 0.11 U 0.27 U 0.265 U 0.26 U 0.16 U . 0,18 J 0.33 U 0.21 J 0.30 J 0.29 U 0.30 J
SODIUM 41.9 U 75.9 U 126 U 25.2 U 29.7 U 70.425 J 126 J 81.3 J 334 J 71.4 U 22.6 U 25.8 U 113 J 47.1 U
STRONTIUM 39.9 J 7.3 J 6.5 J 4.5 J 5.5 J 63.75 J 122 J 70.2 J 52.5 J 18.1 J 8.5 J 5.5 J 77.1 J 28.2 J
TIN 11.4 J 0.64 U 0.57 U 0.31 U 0.49 U 0.48. U 0.47 U 0.40 U 0.52 J 0.61 U 2.0 J 0.45 U 0.53 U 12,0 J
TITANIUM 68.1 J 93.1 J 92.4 J 27.4 J 91.5 J 88 J 84.5 J 67.2 J 78.2 J 52.0 J 42.8 J 68.6 J 62.7 J 60.2 J
VANADIUM 23.3 J ·21.5J 28.2 J 24.8 J 17.4 J 18.05 J 18.7 J 13.9 J 11.8 J 18.7 J 20.5 J 15.5 J 23.0 J 39.1 J
ZINC 541 J 67.8 J 41.4 J 40.0 J 97.2 J 75.05 J 52.9 J 43.1 J 58.1 J 78.0 J 386 U . 37.7 J 116 J 138 U
MisceianeOU9 Parameters
CATION EXCHANGE CAPACITY (MEQ/100) 15 9.9 9.95 10 12 18
PH 7.2 5 6.3 7.6 7.4 7.9
TOTAL ORGANIC CARBON (MGlKG) 15000 J 19000 J 11100 J 3200 J 4400 J 2600 J
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POSITIVE HITS TABLE
SEDIMENT· ROUNDS 1 AND 2

SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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.,\
LOCATION.
N5AMPLE
5AMPLE
MATRIX
OEPTH RANGE
5AMPLE OATE
VALIOATEO
COLLECTION METHOO
5emlvolatile Organics (ug/kg)
2·METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZOIA)ANTHRACENE
BENZOrAjPYRENE
BENZOrB\FLUORANTHENE
BENZOIG,H,ljPERYLENE
BENZOlK1FLUORANTHENE
CHRYSENE
DI·N·BUTYL PHTHALATE
DI·N·OCTYL PHTHALATE
DIBENZO(A.H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1.2.3·CDjPYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

135W/5014 135W/5014 135W/5015 ,135W1S016 135017 135017 135017 135W/5018 135W/5019 135W/5020 135021 135W/5022 135023 135W/5024
1350130004 1350140004 1350150004 1350160004 1350170004 1350170004·AVG 1350170004·0 1350180004 1350190004 1350200004 1350210004 1350220004 1350230004 1350240004
1350130004 1350140004 1350150004 1350160004 1350170004 .1350170004·AVG F003290302 1350180004 1350190004 1350200004 1350210004 1350220004 1350230004 1350240004

50 50 50 50 50 50 50 50 50 . 50 50 50 50 50
0·0.3 0·0.3 O· 0.3 O' 0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 0'0.3 0·0,3 0·0.3 0·0.3

3/3012003 3130/2003 3/30/2003 313012003 3/29/2003 3/29/2003 3/29/2003 3/29/2003 3/30/2003 3/30/2003 313012003 3/29/2003 3/29/2003 10/2312003
Y Y y y y y y y y y y y y y

GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB

~i
.~

:1
:~:
-~1

;i~

';--",1'''r~~:: .. :,~~
....~
\7.;
~;

.~
Explosives (mglkg)
HMX
ROX
Herbicides (uJllkgl

I 0.25 u--l '0.25 U I 0.25 U I 0.25 U I 0.25 U I
I 0.25 U I 0.25 U I 0.71 J I 0.25 U I 0.25 U I

0.25 U
0.25 U

I
I

0.25 U
0.25.U

I 0,25 U I 0.25 ul 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I
I 0,25 U I 0.25 U I 0.25 U I 0.25 U I 0,25 U I 0.25 U I 0,25 U I

IPENTACHLOROPHENOL I I I I L ~------ I I I I 1 1_ I 1 _I
AVSl5EM (umo/Q)
ACIO VOLATILE SULFIDE . 0,66 J 0.67 J 0.67 J 0.23 J
CADMIUM 0.0014 U 0.001 U 0.001 U 0.001 U
COPPER 0.036 J 0.061 J 0.061 J 0.075 J [

LEAD 0.006 U 0,035 J 0.035 J 0.047 J I

MERCURY 0.00054 J 0.00005 J 0.00005 J 0.00009 J
NICKEL 0.022 0.020 0.02 0.Q78
SEM/AVS 0.09 0.17 0.17 0.87
ZINC 0.031 U 0.285 U 0.285.U 0.113 U
Inorganlcs (mglkg) ,
ALUMINUM 5010 4160 J 10300 9140 . 10200 J 10000 J 9800 7650 16200 7090 J 6600 18500 11900 14100 J
ANTIMONY 0.47 U 0.13 U 0.26 U 0.25 U 0.24 U 0.225' U 0.21 U 0.35 U 0.23 U 0.23 U 0.29 U 1.2 J 0.48 U 2.3 J
ARSENIC 17.5 J 0.53 U 16.9 J 11.4 J 6.2 J 6.6 J 7.0 J 8.2 J 7.5 J t 1.0 J 8.OJ 35.6 J . 10.2 J 58.2 J
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LOCATION. 13SW/S014 13SW/S014 13SW/S015 13SW/S016 13S017 13S017 13S017 13SW/S018 13SW/S019 13SW/S020 13S021 13SW/S022 13S023 13SW/S024
NSAMPLE 13S0130004 13S0140004 13S0150004 13S0160004 1350170004 13S0170004·AVG 13S0170004·0 1350180004 13S0190004 13S0200004 13S0210004 13S0220004 13S0230004 13S0240004
SAMPLE 13S0130004 13S0140004 13S0150004 1350160004 13S0170004 13S0170004·AVG F003290302 13S0180004 1350190004 1350200004 1350210004 13S0220004 13S0230004 13S0240004
MATRIX SO SO SO 50 SO SO 50 SO SO SO SO 50 SO SO
OEPTH RANGE 0·0.3 0-0.3 0-0.3 0·0.3 0·0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0·0.3 0-0.3 0-0.3
SAMPLE OATE 3130/2003 3/30/2003 3/3012003 3/30/2003 3/29/2003 3/29/2003 3/2912003 3/29/2003 3/30/2003 3/30/2003 3/30/2003 3/29/2003 3/29/2003 10/23/2003
VALIOATEO y y y y y • y y y y y y y y y

COLLECTION METHOO GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
BARIUM 152 J 148 J 65.4 J 113 J 94.1 J 101.55 J 109 J 79.5 J 102 J 77.9 J 102 J 203 J 165 J 101 J
BERYLLIUM 0.96 J 0,53 J 1.4 J 1.4 J 0,70 J 0.745 J 0,79 J 0,93 J 1.6 J 0,95 J on J 4,3 J 0,95 J 2,9 J
CADMIUM 4,1 J 0,17 U 0.25 U 0,37 U 0.38 U 0.345 J 0,50 J 0,39 U 0.45 U 0,46 J 0,52 J 1.8 J 0,82 J 1,1 J
CALCIUM 89700 J 998 J 1650 J 767 J 6640 J 5430 J 4220J 1050 J 2440 J 1360 J 1560 J 2310 J 3400 J 766 J
CHROMIUM 49,6 J 16,2 J 24,9 J 21.5 J 11.3 J 13.7 J 16,1 J 24,9 J 13.5 J 36,5 J 10,3 J 140 J 12.7 J 228 J
COBALT 20,0 J 1.8 J 15,0 J 18.9 J 11.8 J 12,5 J . 13,2 J' 17,9 J 107 J 18,2 J 16,0 J 70,2 J 28,5 J 24,2 J
COPPER 11,3 J 8,9 J 24,1 J 13,6 J 11.5 J 13,2 J 14,9 J 11.8 J 12,2 J 14,9 J 13,2 J 32.4 J 17,8 J 21.6 J
IRON. 83600 J ' 18400 J 25900 J 26900 J 18300 J 21550 J 24800 J 24900 J 33100 J 36500 J 14900 J 171000 J 19900 J 195000 J
LEAD 38,1 J 4,2 J 14.8 J 20,5 J 13,7 J 14,6 J 15,5 J 19,2 J 20,1 J 20.7 J 19,2 J 87,7 J 34,8 J 54,8 J
LITHIUM 4,0 J 4,3 J 28.4 J 17,5 J 7.7 J 7.7 J 7.7 J 6.1 J 38,8 J 9.7 J 5,3J' 10,9 J 9.2 J
MAGNESIUM 5620 J 757 J 1840 J 1410 J 1990 J 1820 J 1650 J 943 J 1050 J 717 J 825 J 1110 J 1290 J 457 J
MANGANESE 1760 J 65,3 J 247 J 1790 J 724 J 779 J 834 J ' 1290 J 2960 J 819 J 1440 J 4580 J 4220 J 2220 J
MERCURY 0,019 J 0,010 U 0,022 J 0,041 J 0,028.U 0.022 J 0,022 J 0,028 J 0,036 J 0.029 U 0.030 J 0,031 J 0,042 J 0.044 J
NICKEL 13,6 J 8,6 J 35.5 J 33,0 J 12.8 J 13.9 J 15.0 J 13,0 J 45.5 J 18,6 J 11.7 J 83,9 J 19,3 J 28,1 J
POTASSIUM 538 J 1660 J . 2390 J 807 J 523 J 543 J 563 J 392 J 599 J 482 J 367 J 482 J 629 J 622 J
SELENIUM 0.22 J 0,02 U 0,34 J 0.51 J 0,27 U 0,2475 J 0,36 J 0.43 J 0.54 J 0.45 J 0.38 J 0.69 J 0.45 J 1.1 J
SODIUM' 39,0 U 38.8 U 53.5 U 26,2 U 30.7 U 29.85 U 29,0 U 43,8 U 63,6 U 48,3 U 62,5 U 58,2 U 26,3 U 28,1 U
STRONTIUM. 64,2 J 10,3 J 10.1 J 6.3 J 11.0 J 9,3 J 7,6 J 4,1 J 7.4 J 6.4 J 5,2 J 8,6 J 8.5 J
TIN 0.46 U 0.75 J 0,66 J 0.50 U 0,52 U 0,51 J 0,51 J 0.46 U 0,46 U 0.40 U 0.42 U 0,82 J 0,82 J 0,38 U
TITANIUM 67,9 J 72,0 J 13.8 J 45,1 J 110 J 95.7 J 81,4 J 72.3 J 67,0 J 66,6 J 77.4 J 112 J 62,3 J 164 J
VANADIUM 44.0 J 16,2 J 17,6 J 21.7 J 21.9 J 23.45 J' 25.0J 26.1 J 21.5 J 26.2 J 19.7 J 115 J 24,6 J 144 J
ZINC 216 U 7,9 J 65.3 J 46,3 J 62.0 J 69.55 J 77.1 J 31.7 J 75,9 J 40,4 J 33.4 U 273 U 64.5 J 68.4 J
Miscelaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/l00) 13 16 16 12
PH 7,1 7.8. 7.8 7,2
TOTAL ORGANIC CARBON (MGlKG) 2500 J 17000 J 17000 J 2600 J
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LOCATION 135W/5025 135W/5026 135W/5027 135W/5028 135W/5029 135W/5029 135W/5029 135W/5030 135W/5031 135W/5032 135WI5032 135W/5032
N5AMPLE 1350250004 1350260004 1350270004 1350280004 1350290004 1350290004-AVG 1350290004·0 1350300004 1350310004 1350320004 1350320004·AVG 1350320004-0
5AMPLE 1350250004 1350260004 1350270004 1350280004 1350290004 1350290004-AVG 13F010220302 1350300004 1350310004 1350320004 1350320004·AVG 13F010240301
MATRIX 50 50 50 50 50 50 50 50 50 50 50 50
OEPTH RANGE 0-0.3 0-0.3 0-0.3 0·0.3 0·0.3· 0·0.3 0-0.3 0-0.3 0·0.3 0-0.3 0·0.3 0-0.3
5AMPLEOATE 1012312003 1012312003 10/2312003 1012212003 1012212003 1012212003 10/2212003 10/2212003 1012212003 10/2412003 1012412003 1012412003
VALIOATEO Y Y Y Y y. Y Y Y Y Y Y Y
COLLECTION METHOO GRAB GRAB GRAB GRAB . GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
5einlvolalile Organics (ug!kg)
2·METHYLNAPHTHALENE 6 J 4.4 U 4.45 U 4.5 U
ACENAPHTHENE 4.3 U 4.4 U 4.45 U 4.5 U
ANTHRACENE 4.3 U 4.4 U 4.45 U 4.5 U
BENlO A ANTHRACENE 10 19 22 25
BENlO A PYRENE 12 23 28.5 34
BENZO B FLUORANTHENE 21 32 38 44
BENlO G.H.IlPERYLENE 12 19 23 27
BENlO KIFLUORANTHENE 7 J 10 J 14 J 18 J
CHRYSENE 15 24 31.5 . 39
DI·N·BUTYL PHTHALATE
DI·N·OCTYL PHTHALATE
DIBENlO(A.H)ANTHRACENE 4.3 U 4.4 U 4.45 U 4.5 U
FLUORANTHENE 29 54 63 72
FLUORENE 4.3U 4.4 U 4.45 U 4.5 U
INDENO(1.2.3·CD)PYRENE 9 16. 18 20
NAPHTHALENE 4.3 U 4.4 U 4.45 U '<"4.5 U
PHENANTHRENE 17 .. 24 26.5 29
PYRENE 25 47 59 71
Explosives (malkal
HMX I 0.25 U I .0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.28 J I I I
RDX I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I I I I
Herbicides (uglkg)

[PENTACHLORQI'IiENOL 1 u__:=3 __ I T T n1 - I . L _I _u=:J __1 I 1
AVSl5EM (umola)
ACID VOLATILE SULFIDE
CADMIUM
COPPER
LEAD l

MERCURY
NICKEL
SEMIAVS
llNC
Inorganics (mg/kg) I

ALUMINUM 13900 J 12500 J 8820 J 13400 J 10300 J 11500 J. .12700 J 11600 J 14400 J'
ANTIMONY 1.6 J 1.3. J 0.97 J 1.1 J 0.89 J 1.095 J 1.3 J 4.7 J 2.1 J
ARSENIC 33.8 J 32.1 J 37.6·J 22.2 J 25.9 J 33.25 J 40.6 J 56.9 J 25.6 J
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APPENDIX A
POSITIVE HITS TABLE

SEDIMENT· ROUNDS 1 AND 2
SWMU 13 • MINE FILL B
NSWC CRANE, INDIANA
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LOCATION 13SW/S025 13SW/S026 13SW/S027 13SW/S028 13SW/S029 13SW/S029 13SW/S029 13SW/S030 13SW/S031 13SW/S032 13SW/S032 13SW/S032
NSAMPLE 13S0250004 13S0260004 13S0270004 13S0280004 13S0290004· 13S0290004·AVG 13S0290004·0 13S0300004 13S0310004 13S0320004 13S0320004·AVG 13S0320004·0
SAMPLE 13S0250004 13S0260004 13S0270004 13S0280004 13S0290004 13S0290004·AVG 13F010220302 13S0300004 13S0310004 13S0320004 13S0320004·AVG 13F010240301
MATRIX SO , SO SO SO SO SO SO SO SO SO SO SO
DEPTH RANGE 0·0.3 O· 0.3 0·0.3 0·0.3 0·0.3 O· 0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3 0·0.3
SAMPLE DATE 10/23/2003 . 10123/2003 10/23/2003 1012212003 10/2212003 10/2212003 10/2212003 10/2212003 10/2212003 10/24/2003 10/24/2003 10/24/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB . GRAB GRAB
BARIUM 121 J 154 J 202 J 199 J 129 J 130.5 J 132 J 125 J 908 J
BERYLLIUM 3.6 J 3.3 J 1.8 J 2.1 J 1.9 J 2.5 J 3.1 J 3.7 J 2 J
CADMIUM 0.88 J 0.95 J 0.54 J 0.63 J 0.66 J 0.735 J 0.81 J 17.1 J 4.3 J
CALCIUM 1170 J 2670 J 892 J 799 J 1280 J 1290 J 1300 J 1290 J 2010 J
CHROMIUM 57.6 J 86.9 J 46.7 J 38.7 J 37.7 J 59.15 J 80.6 J 192 J 49.1 J
COBALT 63.5 J 68.7 J 34.6 J 40.7 J 36.9 J 37.1 J 37.3 J 19 J 27.5 J
COPPER 19.7 J 18.3 J 17.6 J 27.8 J 14.4 J 16.55 J 18.7 J 16.4 J 18.4 J
IRON 121000 J 135000 J 81000 J 112000 J 74300 J 98650 J. 123000 J 299000 J 121000 J
LEAD 49.5 J .46.6 J 46.2 J 35.7 J 32.9 J 38.35 J 43.8 J 45.6 J 20.6 J
LITHIUM
MAGNESIUM 823 J 735 J 513 J 1470 J 825 J 759 J 693 J 610 J 1490 J
MANGANESE 4000 J 3580 J 3040 J 3240 J 2700 J 2930 J 3160 J 2140 J 1330 J
MERCURY 0.043J 0.024 J 0.04 J 0026 J 0.045 J 0.047 J 0.049 J 0.016 J 0.021 J
NICKEL 63.9 J 65.3 J 38.6 J 33.5 J 45.4 J 47.95 J 50.5 J- 42.2 J 54.1 J
POTASSIUM 1050 J 831 J 729 J 1340 J 971 J 907.5 J 844 J 452 J 2080 J
SELENIUM 0.98 J 0.91 J 0.96 J 0.56 J 0.98 J 1.19 J 1.4 J 0.62 J 0.48 J
SODIUM 31.9 U 43 J 21.8 U 31.6 J 31.7 J 22.725 J 27.5 U 28.4 U 92.3 J
STRONTIUM
TIN 0.46 U 0.3 U 0.31 U 0.4 U 0.39 U 0.385 U 0.38 U 0.42 U 0.46 U
TITANIUM 76.8 J 62.9 J 40.9 J 40.9 J 42.6 J 47.85 J 53.1 J 65.6 J 26.4 J
VANADIUM 59.7 J 70.8 J 43.3 J 46.2 J 43.4 J 54.85 J 66.3 J 101 J 47.6 J
ZINC 142 J 151 J 69.5 J 72.8 J 139 J 157 J 175 J . 186 J 98.3 J
Miscelaneous Parameters
CATION EXCHANGE CAPACITY (MEQJ100)
PH
TOTAL ORGANIC CARBON (MGlKGl
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APPENDIX A

POSITIVE HITS TABLE
SURFACE WATER· ROUNDS 1 AND 2

SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 1 OF 12

.:
. LOCATION 13SW/SD07 13SWISD07 13SW/SD08 13SW/SD08 13SW/SD08 13SW/SD08 13SWISD09 13SWISD09 13SWISD09 13SWISD09 13SW/SD10 13SWISD10

NSAMPLE 13SW0702 13SW0702·F 13SW0801 13SW0801·F 13SW0802 13SW0802·F 13SW0901 13SW0901·F 13SW0902 13SW0902·F 13SWloo1 13SWlool·AVG
SAMPLE 13SW0702 13SW0702·F 13SW0801 13SW0801-F 13SW0802 13SW0802-F 13SW0901 13SW0901F 13SW0902 13SW0902·F 13SWlOOl 13SW100l·AVG
MATRIX SW SF SW SF SW SF SW SF SW SF SW SW
DEPTH RANGE .- - .- ... - _. - -. _. - '-

_.
SAMPLE DATE 1012712003 1012712003 51812003 51812003 1012312003 1012312003 312912003 3/2912003 • 10/2712003 1012712003 312912003 312912003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Semivolslils Organics (ug/L)
--..__.. -- - -
2.4,6·TRINITROTOLUENE 0.24 U 0.29 U " 0.25U 0.65 U 0.25 U 0.55 U 0.38 U
2.6·DIAMINO·4·NITROTOLUENE 0.24 U 0.25 U 0.25 U
2-AMINO·4,6·DINITROTOLUENE 0.24 U 0.29 U 0.25 U 0.65 U 0.25 U 0.55 U 0.38 U
3·NITROTOLUENE 0.24 U . ·0.29 U •. 0.25 U •.... 0:65 U. 0.25 U 0.55 U 0.38U
4·AMINO·2,6·DINITROTOLUENE 0.24 U . 0.29 U 0.25 U 0.65 U 0.25 U 0.55 U 0.4 J
DNX 0.24 U' 0.25 U 0.25 U
HMX 0.67 1.2. 1.2 J.. 0.65 U 0.25 U IS J 14 J
MNX 0.24 U 0.25 U 0.25 U
RDX 0.35 -,",' 2.8· • ' :. ",' >~ .. '. .... 1,4.·.· .. - .. ,.,' ·'·0.6 U . 0.42 J 18 17
TNX 0.24 U 0.25 U 0.25 U
TolsllnorQsnlcs (uQ/L1
ALUMINUM 200 J 1650 J 53.4 U 2700 J 139 J 2080 J 2670 J
ARSENIC 0.32 U 1.2 J 1.5 J 0.91 U 0.33 U 0.80 U 0.89 U
BARIUM 57.8 J 88.4 J 92 J 38.0 J 61.1 J 44.1 J 47.2 J
CALCIUM 64400 J 59900 J 76400 J 18900 J 82600 J 23500 J 23450 J
CHROMIUM 0.43 U 1.9 J 0.44 U 2.5 J 0.59 U' 1.9 J 2.45 J
COBALT 0.21 U 0.72 U 3.2 J 0.65 U 0.18 U 2.6 J 2.65 J
COPPER 23 J 1.9 J. 0.38 U 3.6 J 3.0 J 2.2 J 2.4 J
IRON 198 J 1140 J '. 2750 J 2350 J 152 J 1740 J 2010 J
LEAD 1.6 U 1.2 U .0.09 U 1.5 J 0.41 U 1.3 J 1.4 J
LITHIUM 1.6 U 1.8 U 6.6 J 7.35 J
MAGNESIUM 4700 J 10500 J 14200 U 3600 J 11400 J 6660 J 6855 J
MANGANESE 34.2 J 118 J 3190 J 25.0 J 10.6 J 231 J 225.5 J
MERCURY 0.02 U 0.20 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
NICKEL 0.67 J 2.0 J 1.2 2.1 J. 1.1 J 4.5 J 4.85 J
POTASSIUM 621 J 1430 J 2180 J 1130 J 1320 J 7750 J 7800 J
SELENIUM 0.09 U 0.19. U " . 0.16 U 0.10 U 0.09 U 0.10 U 0.1 U
SODIUM 88300 J 33100 J 19900 J 3020 J 9120 J 1780 J 7900 J
STRONTIUM 143 J 48.0 J 59.0 J 58.35 J
TITANIUM 4.7 J 24.2 J 1.3 J 51.0 J 6.4 J 36.4 J 47.9 J l
VANADIUM 0.61 U 3.2 J 0.27 U 4.9 J 0.57 U 3.6 J 4.55 J
ZINC 10.8 J 7.8.J c.' 17.7 J 27.0 J 68.9 J 13.9 J , 15.45 J
Dissolved InorQsnics (uQ/L1
ALUMINUM 52.8 U 24.8 U 7.6 U 822 16.5 U
ARSENIC 0.25 U 0.73.U I J 0.47 U 0.26 U
BARIUM 58.8 J 78.1 J 95.3 J 28.4 J 62.3 J
CALCIUM. 63400 J . 5660 J 75300 J 18600 J 81400 J
CHROMIUM 0.22 U 0.33 U 0.26 U 0.89 U 0.20 U
COBALT 0.60 J 0.32 U 3.2 J 0.65 U 0.63 J
COPPER 1.4 J 1.0 U 0.3 U 2.1 J 1.9 J
IRON 41.6 U 14.9 U 1120 J 750 J 22.4 U
LEAD 0.13 U 0.20 U 0.27 U 0.38 U 0.02 U
LITHIUM 0.96 U 0.66 U
MAGNESIUM 5300 J 9870 J 13700 U 3440 J 11900 J
MANGANESE 28.7 J 84.4 J 3110 J 9.2 J 5.0 J



APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 2 OF 12

. LOCATION 13SWISD07 13SWISD07 13SWISD08 13SWISD08 13SW/SD08 13SWISD08 13SWISD09 13SW/SD09 13SW/SD09 13SWISD09 13SW/SD10 13SW/SD10
NSAMPLE 13SW0702 13SW0702·F 13SW0801 13SW0801·F 13SW0802 13SW0802·F 13SW0901 13SW0901·F 13SW0902 13SW0902·F 13SW1OO1 13SW1oo1·AVG
SAMPLE 13SW0702 13SW0702·F 13SW0801 13SW0801·F 13SW0802 13SW0802·F 13SW0901 13SW0901F 13SW0902 13SW0902·F 13SW1OO1 13SW1oo1·AVG
MATRIX SW SF SW SF SW SF SW SF SW SF SW SW
DEPTH RANGE

_. ... ... -' ... - ... ... ... ... ... ...
SAMPLE DATE 1012712003 1012712003 5/812003 5/812003 1012312003 1012312003 312912003 3129/2003 1012712003 1012712003 3/2912003 3129/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MERCURY 0.02 U 0.20 U 0,02 U 0,02 U 0,02 U
NICKEL 0,55 U 1.1 J 0,84 J 1.1J 0.70 J
POTASSIUM 651 J 1100 J 2200 J 846 J 1370 J
SELENIUM 0.09 U 0.36 U 0.14 U 0.08 U 0,15 U
SODIUM 106000 J 3190 J 18800 J 2920 J 9550 J
STRONTIUM 140 J 45.5 J
TITANIUM 1.0 U . 1.1U 0,59 J 19.5 J 0.74 U
VANADIUM 0.35 U 0.38 U 0.1 U 1.6 J 0.34 U
ZINC 17.4 J 3.4 J 16 U 10.1 J 54.5 J
Miscellaneous Parameters (mgiL)

f
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APPENDIX A
POSITIVE HITS TABLE·

SURFACE WATER - ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 3 OF 12

.:
. LOCATION 13SWISD10 13SWISD10 13SWISD10 13SWISD10 13SW/SD10 13SWISD10 13SWll 13SW11 13SW11 13SW11 13SWISD12 13SW/SD12

NSAMPLE 13SW1oo1·D 13SW1OO1·F 3SWl001·F·AVC 13SW1oo1·F·D 13SW1OO2 13SW1002·F 13SW1101 13SW1101·F 13SW1102 13SW1102·F 13SW1201 13SW1201·F
SAMPLE. FD03290303 . 13SW1OO1F 3SW1oo1·F·AVC FD03290303-F 13SWloo2 13SW1OO2·F 13SWll01 13SW1101·F 13SW1102 13SW110H 13SW1201 13SW1201F
MATRIX SW SF SF .. SF SW SF SW SF SW SF SW SF
DEPTH RANGE - - - - - - .- - - - _. ...
SAMPLE DATE 312912003 312912003 312912003 312912003 1012312003 1012312003 5/812003 51812003 1111812003 11/1812003 313012003 313012003
VALIDATED Y Y Y Y y. Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Semivolatile O.rganlcs (ug/L)
-~ .__......- - .-
2.4,6·TRINITROTOLUENE 0.21 U 0.27 U 0.21 U 0.287 U 1.9 J
2,6·DIAMINO-4-NITROTOLUENE 0.27 U 0.287 U
2·AMINO·4,6·DINITAOTOLUENE 0.21 U 0.27 U 0.25 R 0.9 J 0.84 J
3·NITAOTOLUENE 0.21 U 0.27 U 0.21 U 0.287 U 0.28 U
4·AMINO·2.6·DINITAOTOLUENE 0.4 J 0.27 U 1 J 4.5 J 2 J
DNX 0.59 J 35
HMX 13 10 93 730 26
MNX 0.27 U 72
ADX 16 .'. . : 0.27 U . 610 : 5500 100
TNX 0.27 U 4
Totallnorganlcs (ug/L)
ALUMINUM 3260 J 106 U 3080 J 7250 J 1330 J
ARSENIC 0.98 U 0.35 U 35.7 J 8.4 J 4.2 J
BARIUM 50.3 J 49.6 J 25.3 J 53.3 J 80.7 J
CALCIUM 23400 J 44600 J 95400 J 45800 J 55000 J
CHROMIUM 3.0 J 0.42 U 4.5 J 8 J 1.8 J
COBALT 2.7 J 5.1 J 9.4 J 3.2 J ·1.2 J
COPPER 2.6 J 1.3 J 27.1 J 13.9 J 7.2 J
IRON 2280 J 406 J . 2340 J 6180 J 1090 J
LEAD 1.5 J 0.27 U . 2.3 J 3.5 J 0.92 U
LITHIUM 8.1 J 2.9 J 2.0 U
MAGNESIUM 7050 J 8220 J 92200 J 15200 J 18600 J
MANGANESE 220 J 1900 J 126 J 64 J . '. 69.9 J
MERCURY 0.02 U 0.02 U 0.20 U 0.007 U 0.02 U
NICKEL 5.2 J 4.7 '.' 20.4 J 8.1 J 4.5 J
POTASSIUM 7850 J 730 J 690000 J 126000 J 97700 J
SELENIUM 0.10 U 0.06 U 2.0 J ·0.62 U 0.50 U
SODIUM 8020 J 9750 J 72500 J 17000 J 28300 J
STRONTIUM 57.7 J 82.4 J 120 J (

TITANIUM 59.4 J 1.9 J 64.6 J 96.9 J 26.3 J ,
VANADIUM 5.5 J 0.3 U 43.5 J 16.6 J 5.2 J
ZINC .. :.17.0 J .. .. ; .. ,.....

; .. . .:~.~~~~:; :.:.; .'1.8,U.... " . >: ...... "~: :,': , .... 67.9·J . ," .' 47,4 J. 16;1 J .'I: > :'." ~ .~ ... ;,-

Dissolved InorQanlcs (uQlLl
ALUMINUM 303 294.5 286 9.2 U 212 J 283 J 137
ARSENIC 0.37 U 0.33 U 0.29 U 0.25 U 35.3 J 6.7 J 3.6 J
BARIUM 33.7 J . 33.85 J 34.0 J 46.2 J 10.1 J 22 J 74.6 J
CALCIUM 24300 J 23800 J 23300 J 43000 J 94400 J 43300 J 51400 J
CHROMIUM 0.55 U 0.505 U 0.46 U 0.31 U 2.0 J 1.5 U 0,67 U
COBALT 1.6 J 1.6 J .1.6 J 6.5 J 8.8 J 4.9 J 1.3 J
COPPER 1.2 U 1.25 U 1.3 U 0.73 J 26.4 J 8.3 J 6.6 J
IRON 343J 299.5 J 256 J 47.3 U 337 J 356 J 193 J
LEAD 0.18 U 0.24 U 0.30 U 0.05 U 0.26 U 0.32 U 0.22 U
LITHIUM 5,5 J 5.5 J 5.5 J 1.3 U ., 1.2 U
MAGNESIUM 6610 J 6695 J 6780 J 7970 J 92900 J 15000 J. 18000 J
MANGANESE 160 J ·157.5 J 155 J 1670 J 72.5 J 10.7 U 52.2 J

~'l?
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE; INDIANA
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. LOCATION 13SWISD10 13SWISD10 13SWISD10 13SWISD10 13SWISD10 13SWISD10 13SWll 13SW11 13SW11 13SW11 13SWISD12 13SW/SDI2
NSAMPLE 13SWlool·D 13SWloo1·F 3SWloo1-F·AV( 13SWlool·F·D 13SWloo2 13SW1002·F 13SW1101 13SWll0l·F 13SW1102 13SWll02·F 13SW1201 13SW1201·F
SAMPLE FD03290303 13SWl001F 3SWlOOI·F·AV( FD03290303-F 13SW1002 13SWl002·F 13SWll0l 13SWll01·F 13SW1102 13SWll02-F 13SW1201 13SW1201F
MATRIX SW SF SF SF SW SF SW SF SW SF SW SF
DEPTH RANGE ... - - ... - .- ... .- .- .- .., ...
SAMPLE DATE 312912003 3I29f2003 3I29f2003 3I29f2003 1012312003 10f2312oo3 5/812003 51812003 11/1812003 1111812003 3/3012003 '313012003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MERCURY 0.02 U 0,02 U 0.02 U 0.02 U 0.20 U 0.007 U 0.02 U
NICKEL 3.3 J 3.3 J 3.3 J 4.1 18.6 J 4 J 3.8 J
POTASSIUM 7430 J 7375 J 7320 J 600 J . 700000 J 125000 J 97700 J
SELENIUM 0.13 U 0.11 U 0.09 U 0.08 U 2.2 J 0.46 U 0.44 U
SODIUM 7840 J 7910 J 7980 J 9570 J 73200 J 17600 J 27500 J
STRONTIUM 56.3 J 55.3 J 54.3 J 79.9 J 117 J
TITANIUM 8.0 J 7.5 J 7.0 J 0.11 J 18.6 J 8.7 J 77J
VANADIUM 0.73 U 0.69 U 0.65 U . 0.06 U 38.5 J 6 J 3.4 J
ZINC 8.6 J 9.5 J 10.4 J 7.8 U 30.6 J 9.3 J 8.1 J
Miscellaneous Parameters (mgIL) .

f
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..,, •APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 5 OF 12

.:
. LOCATION 13SWISD12 13SWISD12 13SWISD13 13SWISD13 13SWISD13 13SWISD13 13SWISD13 13SWISD13 13SWISD13 13SWISD13 13SWISD14 13SWISD14

NSAMPLE 13SW1202 13SW1202·F 13SWl301 13SWl301·F 13SWl302 13SWl302·AVG 13SWl302·D 13SWl302·j: 3SW1302·F·AV( 13SW1302·F·D 13SW1401 13SW1401·AVG
SAMPLE 13SW1202 13SW1202·F 13SW1301 .13SWl301F 13SWl302 13SWl302·AVG 13FD10220303 13SWl302·F 3SWl302·F·AV( 13FD10220303-F 13SW1401 13SWl401·AVG
MATRIX SW SF SW SF SW SW SW SF SF SF SW SW
DEPTH RANGE _. - - - - - - .- - .- - _.
SAMPLE DATE 1012212003 1012212003 313012003 313012003 1012212003 1012212003 1012212003 . 1012212003 1012212003 1012212003 1012212003 1012212003
VALIDATED y y Y Y .y Y Y Y Y y/ Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Semivolatile Organics (ugIL)
_.. ........ ~ ..... - -
2,4,6·TRINITROTOLUENE . , .. 0.24 U . ,', . ..... 6.8.·;. \i; ..:~~ ~'l,' :·,:·:··.0.24·U :'.,' .. 0.24U: 0.24 U 0.24 U 0,24 U
2,6·DIAMINO-4-NITROTOLUENE 0,24 U 0,44 J 0,53 J 0,62 J 0.24 U 0,24 U
2·AMINO-4,6·DINITROTOLUENE 0,52 J 1,6 J 8,3 J 9,05 J 9,8 J 1.3 1,35 J
3-NITROTOLUENE ,0,24U .... : ,·0,6 U ',,,, " " " . ,'0.3U '~' ' ,'0.215 J 0,24 U ' 0,24 U 0.24 U
4·AMINO·2.6·DINITROTOLUENE 0.98 J 3,8 J 21 J 23 J 25 2,9 2,95
DNX 3,5 J 4,2.J 3,9 J 3,6 J 2,7 J 3,1 J
HMX 19 " 14 . , ·33:J' '34:5.J . 36 20 22
MNX 3,1 5.2 J 5,35 J 5,5 3,8 J 4,55 J

, RDX 57 84 . 180J' . ' 195 J : 210 77 87
TNX 0,81 1.1 J 1.2 J 1,3 0,62 J 0,86 J
Total.lnorganics (ugIL)

ALUMINUM 1740 J 714 J 167 J 164 J 161 J 202 J 257 J
ARSENIC 2.2 J 0,95 U 1.3 J 1.35 J 1.4 J 0,85 J 0,865 J
BARIUM 68,5 J 58,8 J 94,3 J 93,85 J 93.4 J 78.6 J 77.45 J
CALCIUM 54700 J 38700 J 74800 J 74150 J 73500 J 36700 J 38650 J
CHROMIUM 3,2 J 0,98 U 0,69 U 0,72 U 0.75 U 1 U 1.05 U
COBALT 2.4 J 1,9 J - 1.2 J 1,25 J 1.3 J 0.19 U 0,22 U
.cOPPER 4,2 J 2.4 J -. 3,8 J 3,8 J 3.8 J 2,8 J 2.75 J
IRON 1920 J 673 J 337J 347 J 357 J 147 U 179,25 J
LEAD 2 J 0,77 U 0,24 U 0,255 U 0.27.U 0,15 U 0,18 U
LITHIUM 3.9 J
MAGNESIUM 13000 J 7480 J 12600 J 12450 J 12300 J 10100 J 10450 J
MANGANESE 292,J 107 J 170 J 181,J 192 J 26,1 J 22,65 J
MERCURY 0,02 U 0,02 U 0,02 U 0,02 U 0,02 U 0,02 U 0.02 U
NICKEL 5.7 3,8 J ' ,:6,3 6.25 6,2 1,9 1,95
POTASSIUM 31800 J 15100 J 42400 J 42400 J 42400 J 36000 J 38000 J
SELENIUM 0.41 U 0,15 U ,:0.36U 0,365U '.' 0,37 U 0,21 U 0,205 U
SODIUM 16700 J 8900 J 16700 J 16500 J ,16300 J 10600 J 11000 J
STRONTIUM' 94.3 J (

TITANIUM 31.8 11.6 J 3.6 J 3,55 J 3,5 J 4,5 J 4,8 J
VANADIUM . 5.1 J 1,8 J 1.1J 1,05 J 1 J 0,92 J 1,01 J
ZINC 18.1 J ' 21.2 J .18.3 J ' ·19.5. J 20.7 J ' 2:5 U 2.6 U
Dissolved Inorganics (ug/LI
ALUMINUM 43,2 U 103 35.3 U 35.5 U 35,7 U
ARSENIC 1.4 J 0,66 U 1.2 J 1.2 J 1.2 J
BARIUM 51.7 J 53,7 J 94,5 J 93,7 J 92.9 J
CALCIUM 54500 J 37900 J 73100 J 73350 J 73600 J
CHROMIUM 0,72 U 0,27 U 0,63 U 0,595 U 0,56 U
COBALT 2,9 J 1.7J 1 J 1.15 J 1,3 J
COPPER 2,5 J 1.9 J 3,5 J 3.4 J 3.3 J
IRON 44.2 U 82.5 J 122 U 104.75 U . 87,5 U
LEAD 0.13 U 0.08 U 0,09 U 0,085 U 0.08 U
LITHIUM 3.5 J
MAGNESIUM 12900 J 7630 J 12300 J 12350 J 12400 J:
MANGANESE 119 J 88.3 J 141 J 148.5 J 156. J

.~",;.
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 6 OF 12

. LOCATION 13SWISD12 13SWISD12 13SWISD13 13SW/SD13 13SWISD13 13SW/SD13 13SWISD13 13SWISD13 13SWISD13 13SWISD13 13SW/SD14 . 13SWISD14
NSAMPLE 13SW1202 13SW1202·F 13SW1301 13SW1.301·F 13SW1302 13SW1302·AVG 13SW1302·D 13SW130H 3SW1302·F·AV( 13SW1302·F·D 13SW1401 13SW1401·AVG
SAMPLE 13SW1202 13SW1202·F 13SW1301 13SW1301F 13SW1302 13SW1302·AVG 13FD10220303 13SW130H 3SW1302·F·AV( 13FD102203ll3-F ·13SW1401 13SW1401·AVG
MATRIX SW SF SW SF SW SW SW SF SF SF SW SW
DEPTH RANGE - : - - - - _. - - -- - - -
SAMPLE DATE 1012212003 1012212003 . 313012003 313012003 1012212003 1012212003 1012212003 1012212003 1012212003 1012212003 1012212003 1012212003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MERCURY 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
NICKEL 3.2 . 3.2 J 6.2 6.15 6.1
POTASSIUM 31100 J 15100 J 42100 J 42300 J 42500 J
SELENIUM 0.28 U 0.18 U 0.36 U 0.365 U 0.37 U
SODIUM 16500 J 9160 J 16400 J 16450 J 16500 J
STRONTIUM 91.8 J
TITANIUM 1.5 J 3.0 J 0.55 J 0.585 J 0.62 J
VANADIUM 1.2 J 0.67 U 0.75 J . 0.77 J 0.79 J
ZINC 4.1 U 13.1 J 15.4 U 15.45 U 15.5 U
Miscellaneous Parameters (mgIL)
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POSITIVE HITS TABLE
SURFACE WATER· ROUNDS 1 AND 2

SWMU 13 - MINE FILL B
NSWC CRANE, INDIANA

PAGE 7 OF 12

••
LOCATION 13SWISD14 13SWISD14 13SWISD14 13SWISD14 13SWISD15 13SWISD15 13SW/SD16 13SW/SD16 13SW/SD18 13SWISD18 13SW/SD19 13SWISD19
NSAMPLE 13SW1401·D 13SW1401·F 3SWI401·F·AV( 13SW1401·F·D 13SW1S01 13SWISOH 13SW1601 13SWI601·F 13SW1801 13SW180H 13SWI901 13SWI901·F
SAMPLE 13FD10220301 13SW1401·F 3SWI40H·AV( 13FD1022030H 13SW1501 13SW1S01·F 13SW1601 13SWI601·F 13SW1801 13SW1801·F 13SW1901 13SWI901·F
MATRIX SW SF SF SF SW SF SW SF SW SF SW SF
DEPTH RANGE - - - - - - ... ... - - -. -
SAMPLE DATE 10122nOO3 10J22J2003 1012212003 10122/2003 1012712003 1012712003 1012212003 10122/2003 1012312003 1012312003 1012312003 1012312003
VALIDATED y y Y Y Y y. Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB. GRAB GRAB GRAB GRAB GRAB GRAB

••• ...1 ':0.24' .U·.··. I " ;, .'..•..; . I 0;29 J

-." "'''icrr·:·;,: h·':i:'':i210'':''''j·'':·l· :i."",,,: ::·i,;:,..·q·,;' .;:-: 21

•·..,:,;;,·~;,;;;L> ..·:.':,1500<J:;·c""' :':',."';';.>:.,:, '-,·d ..:. '50'

; ': ·.;'.;··..::;1;, ·~i54:t·J,~':·;I .... ,::\:.~·,::;,··· ..i. "'1. ;·20:3J

0.25 U 0.24 U
0.25 U 0.24 U
0.25 U 0.24 U
0.25 U 0.24 U
0.25 U 0.24 U
0.25 U 0.24 U
0.25 U . 0.24 U
0.25 U 0.24 U
0.25 U . 0.24 U
0.25 U 0.24 U

68.2 U 95.4 U
0.14 U 0.19 U
57 J 50.1 J

43800 J 72500 J
0.39 U 0.58 U
0.07 U . 0:39 U T 1 ....

';:;,

0.56 U 0.89 J I I .~..
47.8 U 74.8 U
0.07 U 0.13 U

8940 J 15600 J
19.5 J 26 J
0.02 U 0.02 U
0.86 J 1.5
1800 J 2960 J
0.12 U 0.09 U

28900 J 41500 J
I r

1.9 J 1.7 J I r
0.19 U 0.22 U

,2;1 U' 13.1 U •

33.1 U 8.9 U
0.09 U 0.11 U
58 J SO J

43600 J 73800 J
0.36 U 0,41 U
2.7J 0.26 U
0.57 J 0.46 U
13.8 U 7 U
0.04 U 0.04 U

"
8610 J 15400 J
17.8 J 5.9 J

1.5 J

134 J

~. "

3.3 J

25.9 J

70.1 J

114 U

0.26 U

0.11 U

0.63 U

8100 J

28900 J

1.8 J

1.1 J

5.2 .

3.1 J

1,4 J

8.2 J

101 J

61.4 J

0.13 U

5690 J

0.02 U

7980 J

8500 J

3600 J

29000 J

17500 J
,:••<',> "::'.:

;, ...~ ". ~,~'; -.-.-,

516 J '.

9.7 J

8.1 J.

4.0 J.

9.0 J
18.0 J

4 I I 0,48 J

8.4 J I I 12 J
56.7 J I I 69.3

91.3 J

47 I I 3

23 J I I 3.6 J
0.24 U I I 1.6

0.24 U I I 0.25 U
0.24 U I I 0.8 J

6220 J

9300 J

3760 J

0.24 U' I .. '. . I· 0.25 U

6640 J

22.0J·
0.047 J

21900 J

30000 J
, ..•.: I . 0.31U·,

41 U 255 J
0.85 J 0.64 J
77.3 J 40.5 J

39800 J 20400 J
0.71 U 0.59 U
3.5 J 0.97 J
2.5 J 3.8 J

31.9 U 211 J
0.06 U 0.17 U

10800 J 8560 J
14.8 J 4.0 J

36.8 U 38.9 U
0.8 J 0.825 J
75.9 J 76.6 J

39800 J . 39800 J
0.5 U 0.605 U
0.21 U 1.8025 J
2.7 J 2.6 J
46 U 38.95 U

0.08 U 0.07 U

10700 J 10750 J
10 J 12.4 J

24 . I . " :. L' .'

3

5.3 J

1,4 J

3.5 J

0.2 U

312 J

5.1 J

1.1 U

285 J

1.1 J
'.97"'" '., . .'.':"''''''''': .. " •.

2.7 J

1.1 J

0.88 J
76.3 J

19.2 J

0.24 U
0.24 U

0.25 U

0.24 U

0.02 U

0.21 U

10800 J

40000 J

40600 J

11400 J

,.,.,.) '.;. ·2.7..U·'; :1;''':,' •. ,::~',;:J-; '·,.ii·

2,4,6·TRINITROTOLUENE

MANGANESE

2,6·DIAMINO·4·NITROTOLUENE

IRON
COPPER

MAGNESIUM

ARSENIC

2·AMINO·4,6·DINITROTOLUENE
3-NITROTOLUENE

ARSENIC

ALUMINUM

TITANIUM

4·AMINO·2,6·DINITROTOLUENE

ALUMINUM

TNX

ZINC
VANADIUM

Totallnorganlca (ugiL)

MAGNESIUM

Semivolatile Organica (uglL)
Explosives (ug/L)

MNX

SELENIUM

HMX

RDX

COPPER

STRONTIUM

COBALT

DNX

CHROMIUM
CALCIUM

LITHIUM
LEAD

BARIUM

NICKEL
MERCURY

POTASSIUM

Dissolved Inorganlcs lugiL)

LITHIUM

COBALT

IRON

CALCIUM
CHROMIUM

LEAD

BARIUM

SODIUM

MANGANESE
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SURFACE WATER· ROUNDS 1 AND 2
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA .
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. LOCATION 13SWISD14 13SWISD14 13SWISD14 13SWISD14 13SWISD15 13SWISD15 13SWISD16 13SWISD16 13SWISD18 13SWISD18 13SWISD19 13SWISD19
NSAMPLE 13SW1401·D 13SW1401·F 3SW1401·F·AVC 13SW1401·F·D 13SW1501 13SW1501·F 13SWl601 13SW1601·F 13SW1801 13SW1801·F 13SWl901 13SWl901·F .
SAMPLE 13FD10220301 13SW1401·F 3SW1401·F·AVC 13FD1022030H 13SW1501 13SWl501-F 13SW1601 13SWl601·F 13SW1801 13SW1801·F 13SWl901 13SWl901·F
MATRIX SW SF SF SF SW SF SW SF SW SF SW .SF
DEPTH RANGE - - - - - _. - - - _. - .-
SAMPLE DATE 1012212003 10122/2003 1012212003 10122/2003 1012712003 1012712003 1012212003 10122/2003 1012312003 1012312003 1012312003 1012312003
VALIDATED Y Y y y .y y y y y y y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MERCURY 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
NICKEL 1.8 1.9 2 3.8 J 1.2 0.96 J 0.85 J
POTASSIUM 39900 J 39550 J 39200 J 28600 J 16200 J 1780 J 2920 J
SELENIUM 0.24 U 0.245 U 0.25 U 0.26 U 0.12 U 0.13 U 0.08 U
SODIUM 11400 J . 11400 J 11400 J 7110 J 9450 J 28200 J 41300 J
STRONTIUM
TITANIUM 1 J 0.785 J 0.57 J 6.5 J 3.7 J 1.2 J 0.76 J
VANADIUM 0.6 J 0.625 J 0.65 J 0.69 J 0.44 J 0.12U 0.Q7 U
ZINC 2.3 U 2.55 U 2.8 U 14.1 J 8.9 U 2.4 U 2.2 U
Miscellaneous Paremeters (mgll)

f

~. •.-:. ...,:-,.. ,. •
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SURFACE WATER - ROUNDS 1 AND 2
SWMU 13 - MINE FILL B
NSWC CRANE, INDIANA.
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•
. LOCATION 13SWISD20 . 13SWISD20 13SWISD22 13SWISD22 13SWISD24 13SWISD24 13SWISD25 13SWISD25 13SWISD25 13SWISD25 13SWISD25 13SWISD25 .

NSAMPLE 13SW2oo1 13SW2oo1·F 13SW2201 13SW2201-F 13SW2401 13SW2401·F 13SW2501 13SW2501·AVG 13SW2501·D 13SW2501·F 3SW2501·F·AV( 13SW2501·F·D
SAMPLE 13SW2oo1 13SW2oo1·F 13SW2201 13SW2201·F 13SW2401 13SW2401·F 13SW2501 13SW2501·AVG 13FD10270301 13SW2501·F 3SW2501·F·AV( 13FD10270301·F
MATRIX SW SF SW SF SW SF SW SW SW SF SF SF
DEPTH RANGE - - - - - - _. - - -. - -
SAMPLE DATE 10/23f2003 10123f2oo3 1012212003 10/2212003 1012712003 \012712003 1012712003 1012712003 10/2712003 1012712003 1012712003 1012712003
VALIDATED y y y y y y y y y y y y
COLLECTION METHOD . GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB. GRAB GRAB GRAB
Semlvolatile Organlca (ugIL)
Explosives (uQ/LI
2,4,6-TRINITROTOLUENE
2,6-DIAMINO-4-NITROTOLUENE
2·AMINO-4,6-DINITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
DNX
HMX
MNX
RDX
TNX
Tolallnorllanics (ulllL)
ALUMINUM
ARSENIC
BARIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SODIUM

0,27 U 0.26U ::~.~ .; ,'" 0,26,U, ":'.;.:';.: :,">: .- 0.25U :0.25 U · 0.25 U
0.27 U 0.26 U 0.26 U 0.25 U 0,25 U 0.25 U
0.27 U 0.26 U 0.26 U 0.25 U 0.25 U 0.25 U
0.27 U 0,26 U" .;',. 0,26U' .. -~(, :~:';: '., 0,25 U 0,25U.. 0,25U..
0.27 U 0.26 U 0.26 U 0.25 U 0.25 U 0.25 U
0.27 U 0,26'U 0.26 U 0.25 U 0.25 U 0,25 U
0.27 U '. '0,26 U' '.: 0,26·U·:. .,.~,,:~ .."'" ;.": I 0,25 U: '. 0.25'U''- 0,25 U
0.27 U 0.26 U 0.26 U 0.25 U 0.25 U 0.25 U
·0.46 J. :'..;:.;':, .;, ..> 1.6 ... :' . :·'.:';''.,'~:j.:f ....~Cf\ . ,·'::0,26; U.+X'· .-;.~ ••, -.J, .::.~ • :s",< );'0,25 U ::.·0.25:U:·.. · '. ;·0.25' U
0.27 U 0.26 U 0,26 U 0.25 U 0,25 U 0.25 U

437 J 392 J .... . ·.~482 J .... :. .': 41.9 U 39:35 U 36.6 U
0.24 U . 0.26 U 0,38 U '" .' 0,11 U 0.12 U 0.13 U
55,6 J 77.7 J 47;3J 50.7 J . 55,lJ 59.5 J
3040 J 62300 J 17200 J 28100 J 29950 J 31800 J
0.95 U 0.45 U '. '. . ". ·0.62,U::· '. ,: ' 0.19 U " 0:16:U' . · 0:13 U
0.33 U . 0.47 J "0;52U," .'. . ~. ·'~-i.. '. ~:." . 0.07'U : 0,06·U,· 0.05 U I. I I I r
1.3 J 1.3 J ., ... ", :: ;.. ,<.: .,Y :'.... 3.4'.J.. :../, • ~ .' ;'r.'/ ',,,, -~: 0.89.:U. ... 0:915':U '''.' ... ·.0,94 U: I. T I I J',;;
455 J 116 U , ..: i,,432·J· .. '. . ~: /;,' .~; .:: -.,!' 34.7 U': . '.' 31:4·U,·· 28.1 U
0,35 U 0.31 U .'

..
.0:78 :u. '. j '.~', " ;.~::" 0.07 U ··0.185U·. .0,30U

836 J 8520 J 4770 J 7540 J 7915 J 8290 J
41.4 J 136 J ..... :1.11"J. ;,;

'"
... 7.5 J ' 6.3 J .. 5.1 J

0.02 U 0.02 U 0.02 U 0.02 U 0,555 1.1
1.2 1.6 "1~8 J' ..•.. ., . 0.78 J.. 0.85 J: 0.94 J

1980 J 2190 J 3310 J 1700 J 1780 J 1860 J
I 0.08 U : : 0.13 U ....... ".:,0:12U . '.: (.- '1;,,- ~ "t- : 0.04 U. ..0,055·V · 0.Q7 U

2260 J 29200 J 17200 J 13900 J 14700 J 15500 J
STRONTIUM
TITANIUM .
VANADIUM
ZINC .
Dissolved Inorllonics (ua/LI
ALUMINUM
ARSENIC
BARIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE

6.4
1.1 J

" .... .:7.9·U,'.:

1.9 J I I 6,7 J I I 0.73 U I 0,725 U I 0:72 U
0.42 J I I 0.88 J I I 0,11 U I 0.11 U I 0.11 U

...;., ,,;,\\"').- j':,;:,,::;9,7:,U :.:, I': i,,:\C;';"\~"i~V';k~,.:~;9:4!·~:":~'d~~i0~:~~·";:-'/?'-'X,;Ii '..,. a:a:-J ,'·:\T :"" ,: 7;45';E':Tl~ ' .. 8, 1. J

19.4 U ,],6 U 217 J
0,13 U 0.2 U 0,18 U
55,2 J 57.8 J 44,5 J

30500 J 61300 J 17500 J
0.32 U 0,3 U 0.46 U
2,8 J 1,3 J o,n J

0,73 J 0.95 J 1.9 J
11.6 U 9 U 137 J
0;06 U 0,07 U 0,09 U

T T8290 J 8250 J 4860 J
30,5 J 25.3 J I I 59.3 J

i
I. ,I

9.9 U 33U 56.1 U
0.11 U 0.115 U (412 U
55,1 J 54.55 J 54.0 J

28200 J 28050 J 27900 J
0.13 U 0.17 U 0.21 U
0,52 U 0.29 U 0.06 U
0.81 U 0:715 U 0.62 U
6.2 U 18.65 U 31.1 U

0.02 U 0.02 U 0.02 U

7720 J' 7580 J 7440 J
2.1 U . 1.8 U 1.5 U



APPENDIX A
POSITIVE HITS TABLE

.SURFACE WATER - ROUNDS 1 AND 2
SWMU 13 - MINE FILL B
NSWC CRANE, INDIANA
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. LOCATION 13SWISD20 13SWISD20 13SWISD22 13SWISD22 13SWISD24 13SW/SD24 13SWISD25 13SW/SD25 13SWISD25 13SWISD25 13SWISD25 13SWISD25
NSAMPLE 13SW2001 13SW2oo1·F 13SW2201 13SW2201·F 13SW2401 13SW2401·F 13SW2501 13SW2501·AVG 13SW2501·D 13SW2501·F 3SW2501·F·AV( 13SW2501-F·D
SAMPLE 13SW2OO1 13SW2oo1·F 13SW2201 13SW2201·F 13SW2401 13SW2401·F 13SW2501 13SW2501·AVG 13FD10270301 13SW2501·F 3SW2501·F·AV( 13FD10270301·F
MATRIX SW SF SW SF SW SF SW SW SW 'SF SF SF
DEPTH RANGE - - - - - - -- - - - - -
SAMPLE DATE 1012312003 1012312003 1012212003 1012212003 1012712003 1012712003 1012712003 1012712003 1012712003 1012712003 1012712003 1012712003
VALIDATED y. Y Y Y Y Y Y Y .y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MERCURY 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
NICKEL 0.96 J 0.97 J 1.4 J . 0.89 J 0.835 J 0.78 J
POTASSIUM 2000 J 2100 J 3310 J 1760 J 1740 J 1720 J
SELENIUM 0.07 U 0.09 U 0.04 U 0.04 U 0.075 U 0.11 U
SODIUM 22100 J 29400 J 18000 J 14600 J 14400 J 14200 J
STRONTIUM
TITANIUM 0.27 J 0.2 J 4.8 J 0.34 U 0,835 J 1.5 J
VANADIUM 0.1 U 0.2 U 0.39 U 0,06 U 0.095 U 0.13 U
ZINC 9.5 U 4.4 U 11.4 J 6.9 J 5.05 J 3.2 J
Miscellaneous Paramalers (mg/L)

f

t.
'::~'.~ ,?;..~. ¥. •
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SWMU 13 .. MINE FILLB
NSWC CRANE, INDIANA
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•
LOCATION 13SWISD26 13SWISD26 13SWISD27 13SWISD27 13SWISD28 13SWISD28 13SWISD30 13SWISD30 13SWISD31 13SWISD31 13SWISD32
NSAMPLE 13SW2601 13SW2601·F 13SW2~Ot 13SW2701·F 13SW2801 13SW2801·F 13SW3OO1 13SW3OOH 13SW3101 13SW310H 13SW3201
SAMPLE 13SW2601 13SW2601·F 13SW2701 13SW2701·F 13SW2801 13SW2801·F 13SW3OO1 13SW3OO1·F 13SW3101 13SW3101·F 13SW3201
MATRIX SW 6F SW SF SW SF SW SF SW SF SW
DEPTH RANGE - - - - - - - - - - -
SAMPLE DATE 1012712003 1012712003 1012312003 1012312003 1012712003 1012712003 1012212003 1012212003 1012212003 1012212003 10l2412oo3
VALIDATED Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Semlvolatile Organics (ugIL)
Explosives (uQllj
2,4,6·TRINITROTOLUENE·:
2,6·DIAMINO·4·NITROTOLUENE
2·AMINO·4,6·DINITROTOLUENE
3·NITROTOLUENE. .'
4·AMINO·2,6·DINITROTOLUENE
DNX

' .. .' .:. 0.25:U'!;.,; ,li)";;:,·;:,,,:<,,·,',:;:,'I· ::·'·0.26.·.U:I:'(\I:·;;'"C:~.':';;'':i.;::\';;·.;bi,;,i,::0.24,;U.i:0.:·I\. 'i, :;::.'
0.25 U I I 0.26 U I I 0.24 U
0.25 U I I 0.26 U I I 0.24 U
0.25 U,,' ,J.;,;,',.;,.,'" . I :..0.26 U.. , .1 ..". ··.',:6;;:::!-;,;:',:C;0.24U':";;l.. S:.:'.;··
0.25 U I I 0.46 J I I 0.24 U
0.25 U I . I 0.86 I I 0.24 U

":.,., 0.25· U··:':0 L; ,:::~ ..
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U

0.27 U'
.0.27 U
0.27 U
0.27U.
0.27 U
0.27 U

HMX
MNX
RDX :-
TNX
Totallnorganlcs (ugIL)

. :.;

0.25 U '·1:· '-,;;... ·1· .'8.2. I;: ,.. ,. ;:;,' y ::!.:J,'..'c:·,'0,24,U\··'·;I,· ;.:.,:,'.
0.25 U. I I 1.2 J I I 0.24 U

;'.O,25·U .. \,.";:;"":' ,. '.',.. 1 •• '22".'>:.<-' J\·'·';:'·'j·::i.;·;;::f)'+':::;,':0.24·.Ui'~!;'/li" .;.<.:/..<:
0.25 U I I 0.26 U I I 0.24 U

' .. 3.2 J,.. '
0.28 J

':'i''': 6:2 :;':'(',.I.~:C'.'" ......
0.25 U

.. 0.27. U.
0.27 U

.'::0.27:U,·.
0.27 U

ALUMINUM".". "'I: . ··108J . '. .L:> -; ...,'. ·1:". ·... 139:J·,>:I.,;S;·,:y;·::);ri:i,I\~":·".·486;J;:·('.\i:I:: .\.k;··'.':;·'~k·.:; .40.9. U··;·; h ...,.':"~:..:··' .:•. .I ,30.6 U
ARSENIC.. • : .1·: .0.15·U: ,:.~;::-C i:' ;:'.'.:.: (:: ,-0.48u.:·.Li'>%.(\::::·";;;';"Ji~:·\'0:35 )U'::):.,,"';;~'): ,:".2i'I'..::(,',i:'::,.,.0;3.. U;::.:;',·.li'/\':"':·:' ':' ··1 .' .0.23: U
BARIUM· . '.." .. '.. '.;' I .:t '·.62,5. J, .-: h·.i ';.'•..: <".':''':>;1,/, 54.6 Jf,'''·k',''::,;jA•.::r:;',i~:<i::j:;i'!:;ih'58,tfi;J;':'?:'':~D;;·":~~;"~·.:·).·,.-'J·' :s·:< 54. tJ:::;/:::! ,]:YJC;i .'. ' ',: ;~+;. " ',53.7'J ,,,'- ,
CALCIUM I 27900 J I I 26400 J I I 6550 J I I 54800 J I I 55700 J
CHROMIUM ·f·.' .' -,,,' "',': ;.1.-'.. .0.60,U;';·.;':I;<:i·.·; c' ·"; ..':;;::"I·.k.:..:0:6:Ui-'.'.t'L,\~:t.:0i:?i"'Q;~;\?'"t'::I.\?:,~~:B'0,82';J:;:":~).b\?',;,?;:.<:·\' ~, ;:·:i:-;((~:::;O:84:U:::,::·d is''"''?''',;').:;,' "'c ;:1' ;,'·0.85U:,· '...
COBALT ',' . ",-- ':" .'..1> ::. ,0:'11'U··':DZ';;;:-:,'~;::·1,~; ""q 1:;;i'O;18,;U::C';;;;!k;:"%;j','):i:Y;j,::~~;I:,),-,';!O,26!U&u';·hY;.-!,. ,"}:,i:·":;, i:t;"IC;-(O.(j7i.;U',~~,,\k'JCi;.,:,;;.·;;'- ,'('. k"i,O.34:.U,(
COPPER :. ,':" ,- '.,. ""., :,:, c." I', '. /.1.3·J?/:;~";'\:i\:c;;~.~\>>'i.<;-t;.{,·"'2,2.'JB"~:;H::.,g~','Ki,1~'(;~;~)(;j((,n}.~i,~;';1'.3lJ;;;~'::)~I~~:'->;'i~-:,'t,·"r';!:·;:I··T;;·:'1.4:J'{i::J;':':!;·.?:,-<:lV""\o.;, ;':'.1:1' J!:.
IRON '. .' . ,. ",,:,,:,,~,: ,,:-; I.;' ..;, '.75:4.U ':j~)(:s~.~:ii.i",;,·,;·::';·!~d:--' :·/,.162:·U:':ij;;:,jH;Cjj[!;:t''')i4~'.fUf,~n}~;i:!:i.415'lJI!,~?!:d!diiT"?<;:))H:"':';';I:i''.ii::,175:J/i;;"I:i:, {:",o>:.,.. >'..··f I>;o;X24.5 U·,."
LEAD. '. '., .:' 1·;0.76 U·;,.:;I;';"'~:":,:·;";'(."':.:'··I;.'\':'0.22;'U;:::·!i':l;;;!."'4i;'~~:&;("}:XW·~'}'0:45W':~);'W·:\S".t\"~\:";·L:·<,'I'~'{O:12W,'.:'·,"k.;~,i'·:.:::'<'·~',:··I"'~}0.09·U'·

.: .

';" .

LITHIUM
MAGNESIUM
MANGANESE
MERCURY
NICKEl:
POTASSIUM
SELENIUM.
SODIUM

6930 J
14.2 ·J-,·":'I'.:.,:,,:,,-'t·,. i' '

0.02 U
'2,S'-J. :'. ':.- 1:;:,\....·;:;;.';,- .. ,. ."
1750 J
0.09 ,U .:;.; l ,i.,.";)!,:.. ;:

16200 J

8260J I I 3600J I I 9770J I 19090J
. 28;liJ,':;··,':1 :':'''~ji,,,;cJ··A}?,'\f!Jt~:i\,;·122','J'!i~,';;:''''·':'';''t("".:i/::;.:.:,I.;iC?"'7JFJ;'·",.,·I:·'·">i·':·,y· ..-.:'·""'·::1····.,···,2 U"',- ,"
0.02 U I I 0.02 U I I 0.02 U I I 0,02 U

.. :': ,1;3.";-,' ,:c' F,;",'f·;!=":.k;;;;;i:,\t:1 is':''''i2,3i:F!~~.('t:::'~:,,.,':,{':;>,,,,,,,;;:,, 1.'- ;;"'o.45i;J.:ic"~ k\': (':'J'7:V.T:'/I' ....:.i.o.nJ '.. '
20400J I I 1800J I I 4850J II 2560J

··.·0.11 U·:;.XP:'0'·~;;;·';;Ci1;·~"~f..:17.j!):O.06N;'/$, (,1i,£::.".\,:,:,.: .:- :i.!-.",20.1;U ":(';::(;::'.';-':. ':"'<;:'-'.1:': :;::,0.11 'U:
9470 J I I 1540 J I I 25600 J I I 34300 J

".: " , .. ""

"',.

STRONTIUM
TITANIUM
VANADIUM
ZINC
Dissolved InorQanics (uQ/l1
ALUMINUM
ARSENIC
BARIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANESE

2.2 J 0.31 J
0.27 U 0.16 U

. 12.3 J 6.8 U

156 J 11 U 254 J 20.9 U 7.6 U
0.17 U 0.42 U 0.16 U 0.19 U 0.27U
65.2 J 54.8 J 54.1 J 81.6 J 52.7 J

28800 J 26300 J 6680 J 29000 J 54900 J
0.46 U 0.38 U 0.44 U 0.3 U 0.73 U
0.64 J 3.1 J 0.79 J 2.8 J 3.2 J
1.9 J 1.9 J 0.93 U 1.5 J 1 J

75.9 U 15.8 U 155 J 29.1 U 5.7 U
0.19 U 0.09 U 0.16 U 0.11 U 0.04 U.
7130 J T T 8050 J 3nOJ 9090 J T T 9630 J
11.7 J I 1 13.3 J 112 J 23 J I I 6.1 J

f
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SURFACE WATER· ROUNDS 1 AND 2
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NSWC CRANE, INDIANA
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LOCATION 13SWISD26 13SWISD26 13SWISD27 13SWISD27 13SWISD28 13SWISD28 13SW/SD30 13SWISD30 13SWISD31 13SW/SD31 13SWISD32
NSAMPLE 13SW2601 13SW2601-F 13SW2701 13SW2701·F 13SW2801 13SW2801·F 13SW3OO1 13SW3001·F 13SW3101 13SW3101·F 13SW3201
SAMPLE 13SW2601 13SW2601·F 13SW2701 13SW2701·F 13SW2801 .13SW2801·F 13SW3OO1 13SW3001·F 13SW3101 13SW3101·F 13SW3201
MATRIX SW S.F SW SF SW SF SW SF SW SF SW
DEPTH RANGE - - - - - _. - _. ... .- -
SAMPLE DATE 1M712003 1012712003 1012312003 1012312003 1M712oo3 1M7I2oo3 1012212003 1012212003 1012212003 1012212003 1012412003
VALIDATED Y Y Y Y Y Y Y Y Y .y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MERCURY 0.02 U 0.02 U 0.02 U . 0.02 U 0.02 U
NICKEL 2.4 J 1.4 1.8 J 1.4 0.87 J
POTASSIUM 1810J . 20700 J 1850 J 15100 J 2470 J
SELENIUM 0'.10 U 0.11 U 0.04 U 0.09 U 0.13 U
SODIUM 16800 J 9250 J 1660 J . 9830 J 33800 J
STRONTIUM
TITANIUM 2.8 J 0.1 J 5.3 J 0.6 J 0.22 J
VANADIUM 0.37 U 0.24 U 0.40 U 0.18 U 0.12 U
ZINC 6.6 J 2.1 U 18.6 J 7.6 U 1.7U
Mlscellsneous Persmeters (mg/L) .

f
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APPENDIX A
POSITIVE HITS TABLE

SEEPS· ROUND 2
SWMU 13 ·'MINE FILL B
NSWC CRANE, INDIANA

PAGE 1 OF 2

LOCATION ' 13SP01 13SP01 13SP02 13SP02 13SP03 13SP03 13SP04 13SP04
NSAMPLE 13SP0101 13SP0101·F 13SP0201 13SP0201·F 13SP0301 13SP0301·F 13SP0401 13SP0401·F
SAMPLE 13SP0101 13SP010H 13SP0201 13SP0201·F 13SP0301 13SP0301·F 13SP0401 13SP0401·F
MATRIX SP SP SP SP SP SP SP SP
DEPH RANGE - - - -' - - - ...
SAMPLE DATE 10/2212003 10/2212003 10/2212003 1012212003 10/2212003 10/2212003 10/2212003 10/2212003
VALIDATED Y Y Y Y Y y, Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
EXDlosives (uQ!L\
1,3,5·TRINITROBENZENE 0.26 U 0.26 U 0.47 0.25 U
2·AMINO·4,6·DINITROTOLUENE 0.26 U l.lJ 0.24 U 0.25 U
3·NITROTOLUENE 0.26 U 0.35 J 0,24 U . 0.25 U
4·AMINO·2,6·DINITROTOLUENE 0.26 U 2.3 0.24 U 0.25 U
DNX 3 J 2.5 0.24 U 0.25 U
HMX 9 J 20 0.24 U 0.25 U
MNX 2.2 4 0.24 U 0.25 U
RDX 21 77 0.24 U 1.9 J
TNX 0.45 J 0.59 0.24 U 0.25 U
Tolsllnoraanics (uQ!L) .
ALUMINUM 142 J 220 J 2670 J 468 J
ARSENIC 0.21 U 1 J 1.3 J 0.69 J
BARIUM 83.5 J 64.4 J 107 J 114 J
CALCIUM 29200 J 39100 J 89700 J 38100 J
CHROMIUM 0.47 U 1.6 U 4 J 0.86 U
COBALT 0.11 U 0.23 U 0.97 J 5.8 J
COPPER 1.4 J 3.6 J 2.4 J 2.9 J
IRON 91.4 U 143 U 2070 J 922 J
LEAD 0.2 U 0.31 U 1.4 J 1.9 J
MAGNESIUM 8910 J ·10100 J 11600 J 8750 U
MANGANESE 5.8 J 15.6 J 49.1 J 3910 J
NICKEL 1.2 1.9 3.1 8.7
POTASSIUM 15300 J 38200 J 2880 J 2730 J
SODIUM 9370 J 10400 J 16000 J 20000 J
TITANIUM 1.5 J 2 J 32.4· 8
VANADIUM 0.35 U 0.98 J 5.4 J 1.5 J
Dissolved Inorganics (ug!L\ ..

ALUMINUM 17.7 U 25.1 U 30.2 U 16.1 U
ARSENIC 0.23 U 1.1 J 0.16 U 0.23 U
BARIUM 55.3 J 62.7 J 91.7 J 72.6 J
CALCIUM 53700 J 39500 J 87900 J 38900 J
CHROMIUM 0.76 U 0.48 U 0.38 U 0.34 U
COBALT 1.3 J 3 J 3 J 3.6 J
COPPER 0.87 J 3.2 J 0.7 J. 0.69 J
IRON 8.7 U 17.9 U 20.3 U 25.1 U
LEAD 0.16 U . 0.17 U 0.06 U 0.07 U

•,.
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APPENDIX A
POSITIVE HITS TABL.E

SEEPS - ROUND 2
SWMU 13 - MINE FIL.L. B
NSWC CRANE, INDIANA

PAGE 2 OF 2

LOCATION 13SP01 13SP01 13SP02 13SP02 13SP03 13SP03 13SP04 13SP04
NSAMPLE 13SP0101 13SP0101-F 13SP0201 13SP0201·F 13SP0301 13SP0301·F 13SP0401 13SP0401·F
SAMPLE 13SP0101 13SP0101·F 13SP0201 13SP0201·F 13SP0301 13SP0301-F 13SP0401 13SP0401·F
MATRIX SP SP SP SP SP SP SP SP
DEPH RANGE - - - - .- - - -
SAMPLE DATE 10/2212003 10/2212003 1012212003 10/2212003 10/2212003 1012212003 10/2212003 10/2212003
VALIDATED Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
MAGNESIUM 9970 J .. 10900 J 12900 J 8370 J
MANGANESE 2.7U 7.8 J 18.9 J 1090 J
NICKEL 0.46 J 1.8 1 J 4.8
POTASSIUM 4720 J 38500 J 2150 J 2300 J
SODIUM 25700 J 11400 J 18000 J 19900 J
TITANIUM 0.11 J 0.94 J 0.69 J 0.47 J
VANADIUM 0.16 U 0.57 J 0.23 U 0.13 U
Miscellaneous Parameters (mQ!L)
AMMONIA·N I 0.005 UJ I 0.005 UJ I 0.02 J I 0.005 UJ I
NITRITEINITRATE·N I 0.06 U I 0.58 J I 0.06 U 0.025 U I
Field Parameters
DISSOLVED OXYGEN· METER (MGlL) 3.6 9.79 5.28 6.02
OXIDATION REDUCTION POTENTIAL (MV) 202.6 211 227.5 283.7
PH 6.8 7.7 7.03 6.44
SPECIFIC CONDUCTANCE (MS/CM) 0.335 .0.36 0.509 0.307
TEMPERATURE (C) 11.81 12:16 . 14.54 14.08
TURBIDITY (NTU) 2.6 5 40 0.01
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APPENDIX A

POSITIVE HITS TABLE
GROUND WATER - ROUNDS 1 AND 2

SMWU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA

. PAGE 1 OF 16

•
LOCATION 16MW01 16MW01 16MW02 16MW02 16MW02 16MW03 16MW03 16MW04 16MW04 16MW04 16MW04 16MW05 16MW05 16MWT01
NSAMPLE 16GW0101 16GW0102 16GW0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402·AVG 16GW0402·D 16GW0501 16GW0502 16GWT0101

. SAMPLE 16GW0101 16GW0102 16~W0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402·AVG 16FD10260301 16GW0501 16GW0502 16GWT0101
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - _. .-
SAMPLE DATE 4/2312003 1012612003 412412003 5111/2003 1012612003 5/1112003 11/812003 4123/2003 1012612003 10/26/2003 10/2612003 412212003 10/2612003 412212003
ROUND 01 02 01 01 02 01 02 01 02 '02 02 01 02 01
VALIDATED Y 1 . Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volalile Oraanics (uaILl
1,1,2,2·TETRACHLOROETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3U 0.3 U 0.3 U 0.3 U
1,1,2·TRICHLOROETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,I·DICHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U . 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
2·HEXANONE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U' 0.5 U 0.5 U
4·METHYL·2·PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 0.5 UR 0.5 UJ 0.5 UR 0.5 UJ 0:5 UR 0.5 UJ 0.5 UR 0.5 UJ 0:5 UJ 0.5 UJ 0.5 UR 0.5 UJ 1.3 J
BENZENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U . 0.3 U 0.3 U
BROMODICHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CARBON DISULFIDE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CARBON TETRACHLORIDE 0.3 U 0.3 U 0.3 U 0.3 U 15 11 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CHLOROFORM 0.3 U 0.3 U 0.3 U 0.3 U 5.6 3.8 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CIS·l,2·DICHLOR05THENE 0.3 U 0.3 U 0.3 U 0.3 U 0.4 J 0.5 J 0.3 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 1.9
ETHANE 0.062 0.032
ETHENE 0.018 0.0093
ETHYLBENZENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U . 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
METHANE 15 0.86
METHYLENE CHLORIDE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U . 0.3 U 0.3 U 0.3 U
PROPIONITRILE 20 U 20 U 20 U 20 U 20 UJ 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
TETRACHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 03 U 0.3 U 0.3 U
TOLUENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TOTAL XYLENES 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRANS·l,2·DICHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 2 0.6 J 0.3 U 0.3 U 5.6 5 0.5 J 0.3 U 0.325 J 0.5 J 0.5 J 0.5 J 16·
VINYL CHLORIDE 0.3 U . 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 J
Semivolatile Organlca /ug!L)
2·METHYLNAPHTHALENE 0.05 U 0.05 U . 0.05 U 0.05 U 0.05 U .
ACENAPHTHENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
BENZO/BlFLUORANTHENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
CHRYSENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
DlETHYL PHTHALATE 1 U 1 U. 1 U 1 U 1 U 1 U
FLUORANTHENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
FLUORENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
PHENANTHRENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
PYRENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
PYRIDINE 1 U 1 U 1 U 1 U t U 1 U



APPENDIX A
POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16 ·.B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 2 OF 16

LOCATION 16MW01 16MW01 16MW02 16MW02 16MW02 16MW03 16MW03 16MW04 16MW04 16MW04 16MW04 16MW05 16MW05 16MWT01
NSAMPLE 16GW0101 16GW0102 16GW0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402·AVG 16GW0402·D 16GW0501 16GW0502 16GWT0101
SAMPLE 16GW0101 16GW0102 16GW0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402·AVG 16FD10260301 16GW0501 16GW0502 16GWT0101
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - ... -
SAMPLE DATE 412312003 1012612003 4/2412003 511112003 1012612003 511112003 11/812003 4/2312003 10/2612003 10/26/2003 10/26/2003 412212003 10/26/2003 412212003
ROUND 01 02 01 01 02 01 02 01 02 '02 02 01 02 01
VALIDATED Y Y Y Y Y Y Y y. Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Explosives (ug/l)
2,4·DIAMIND-6-NITROTOLUENE 0.26 U 0.24 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2·AMINO-4,6-DINITROTOLUENE 0.65 U 0.26 U 0.21 U 0.24 U 0.48 J 0.62 J 0.165 U 0.25 U 0.25 U 0.25 U 0.42 U 0.25 U
4·AMINO·2,6-DINITROTOLUENE 0.65 U 0.26 U 0.21 U 0.24 U 0.86 J 1.1 0.165 U 0.25 U 0.25 U 0.25 U 0.42 U 0.25 U
DNX 0.26 U 0.24 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
HMX 0.65 U 0.26 U 0.21 U 0.24 U 5.7 7.5 0.39 0.45 J 0.535 J 0.62 1.2 J 0.81
MNX 0.26 U 0.24 U 0.82 0.25 U 025 U 0.25 U 0.25 U
RDX 0.6 U 0.26 U 0.195 U 0.24 U 52 71 1.7 1.9 2 2.1 4.8 1.8
TolallnorClanlcs (uCl!l.)
ALUMINUM 19.2 J 26.4 U 85:6 60.6 U 8.3 U 1050 1550 J 9680 9330 J 9350 J 9370 J 5030 4730 J
ANTIMONY 0.06 U 0.16 U 0.10 U 0.03 U 0.02 U 0.03 U 0.02 U 0.03 U 0.14 U 0.08 U 0.02 U 0.11 U 0.02 U
ARSENIC 2.7J 32.1 J 0.16 U 0.33 U 0.66 J 0.10 U 0.11 U 1.5 J l.lJ 1.04 J 0.98 J 1.6 J 1.3 J
BARIUM . 5.0 J 6.0 J 21.6 J 18.0 J 17.8 J 13.5 J 13.4 J 9.4 J 7.8 J 7.95 J 8.1 J 12.0 J 9.4 J
BERYLLIUM 0.16 U 0.66 U 0.42 U 0.34 U 0.06 U 0.48 U 0<77 U 2.0 J 2.7 U 2.6 U 2.5 U 1.1U . 1.3 U
CADMIUM 0.05 U 0.05 U 0.31 U 0.22 U 0.04 U 0.17 U 0.05 U 0.83 J 0.91 U 0.905 U 0.90 U 1.1 J 0.93 U
CALCIUM 194000 J 106000 U 99400 J 97300 J 212000 J 48900 J 43200 J 66900 J 64000 J 63650 J 63300 J 72800 J 63100 J
CHROMIUM 0.27 U 0.38 U 0.43 U 0.29 U 0.17 U 0.44 U 0.32 U 0.55 U 0.64 U 0.64 U 0.64 U 0.51 U 0,51 U
COBALT 154 J 129 J 12.9 J 9.2 J 18.7 J 15.1 J 13.9 J 51.7 J 57.3 J 57.05 J 56.8 J 34.4 J 32,0 J
COPPER 0.06 U 0.07 U 0.87 J 0.15 U 0.12 U 0.82 J 0,92 U 0.12 U 0.26 U 0.18 U 0.10 U 0.11 U 0.12 U
IRON 52700 J 83900 J 287 J 415 J 13700 J 698 J 1380 J 4870 J 6580 J 6550 J 6520 J 2190 J 2820 J
LEAD 0.03 U 0.12 U 0.21 U 0.28 U 0.18 U 0.12 U 0.28 U 0,43 U 0.53 U 0.505 U 0.48 U 0.89 J 0,70 U
LITHIUM 328 J 32.7 J 33.6 J 33,2 J 120 J 92.7 J
MAGNESIUM 84500 J 63100 J 6240 J 6480 J 35200 J 14000 J 12400 J 29000 J 25000 J 24950 J 24900 J 30600 J 25500 J
MANGANESE 29300 J 12600 J 916 J 864 J • 2440 J 1960 J 2160 J 3710 J 4310 J 4380 J 4450 J 2550 J 2450 J
MERCURY 0.02 U 0.02 U 0.02 U 0,20 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0,02 U
NICKEL 198 J 169 J 34.2 J 27.0 J 36.7 J 43.1 J 37.5 J 186 J 195 J 194.5 J 194 J 134 J 124 J
POTASSIUM 9390 J 8490 J 738 J 3390 U 2640 J 2780 J 2990 J 3240 J 3070 J 3080 J 3090 J 3760 J 2970 J
SELENIUM 0.05 U 0.05 U 0.05 U 0,06 U 0.04 U 0.36 U 0.31 U 0.05 U 0.04 U 0.04 U 0.04 U 0.05 U 0.04 U .
SODIUM 25900 J 21300 J 18000 J 17900 J 20200 J 7190 J 6770 J 13400 J 11500 J 11550 J 11600 J 13500 J 10400 J
STRONTIUM 197 J 88.4 J 98.4 J 254 J 199 J 279 J
TIN 0.03 U 0.10 U 0.06 U 0,07 U 0.10 U 0.06 U 0.1 U 0.Q3 U 0.10 U 0.1 U 0.10 U 0.05 U 0.10 U
TITANIUM 1.2 J 0.Q7 U 3.8 J 3.0 J 0.17 U 1.0 J 4.5 U 2.0 J 0.31 U 0.19 U 0.07 U 2.0 J 0.83 U
VANADIUM 0.05 U 0.21 U 0.30 U 0.35 U 0.09 U 0.05 U 0.13 U 0.86 J 0.74 J 0.755 J 0.77 J 0.60 J 0.65 J
ZINC 157 J 231 J 50.0 J 42.9 J 15.8 J 69.5 J 61.5 J 244 J 260 256.5 253 222 J 227
Dissolved Inorganlcs (uWL)

'ALUMINUM "I I I I I II I I I I I I
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APPENDIX A
POSITIVE. HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 3 OF 16

e;

LOCATION 16MW01 16MW01 16MW02 16MW02 16MW02 16MW03 16MW03 16MW04 16MW04 16MW04 16MW04 16MW05 16MW05 16MWT01
NSAMPLE 16GW0101 16GW0102 16GW0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402-AVG 1~GW0402-D 16GW0501 16GW0502 16GWT0101
SAMPLE 16GW0101 16GW0102 16l;JW0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402·AVG 16FD10260301 16GW0501 16GW0502 16GWT0101
MATRIX GW GW GW GW GW GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - - -
SAMPLE DATE 412312003 1012612003 412412003 5/1112003 10/2612003 511112003 11/812003 412312003 10/2612003 10126/2003 10126/2003 4/2212003 10/26/2003 412212003
ROUND 01 02 01 01 02 01 02 01 02 '02 02 01 02 01
VALIDATED Y .y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY -.
NICKEL· -
POTASSIUM
SELENIUM
SODIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscelleneous Peremeters (mg/Ll
AMMONIA-N 0.41 0.04 0.02 0.08 0.03
CHLORIDE 7.0 14 5 12 12.5 13 7.0
NITRITEINITRATE-N 0.02 U 0.07 0.02 U 0.05 U 0.54 0.7 0.02 U 0.05 U 0.05 U 0.05 U 0.02 U 0.05 U
SULFATE 860 270 170 430 420 410 340
TOTAL ORGANIC CARBON 1.7
Field Peremelers
ALKALINITY (MGIL) . 300 10 U 10 U
CARBON DIOXIDE (MGlLI 105 130 150
DISSOLVED OXYGEN (MGlLI . 0.2 1 0.25
DISSOLVED OXYGEN· METER (MGlLI 0.32 0.7 0.64 1.18 6.3 1.63 0.74 0.29 0.54 0.54 0.9 0.28 4.51
FERROUSIRONIMGlLI 3.3 > 0.54 2.91
HYDROGEN SULFIDE IH2S1 IMGlLI 0 0 0
MANGANESE IMGlLI 1.5 2.1 2.7
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 4 OF 16

LOCATION 16MWOl 16MW01 16MW02 16MW02 16MW02 16MW03 16MW03 16MW04 16MW04 16MW04 16MW04 16MW05 16MW05 16MWT01
NSAMPLE 16GW0101 16GW0102 16GW0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402·AVG 16GW0402·D 16GW0501 16GW0502 16GWT0101
SAMPLE 16GW010l 16GW0102 16!JW0201 16GW0202 16GW0203 16GW0301 16GW0302 16GW0401 16GW0402 16GW0402·AVG 16FD10260301 16GW0501 16GW0502 16GWT010l
MATRIX GW GW GW GW GW . GW GW GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - - - -
SAMPLE DATE 412312003 1012612003 4/2412003 511112003 1012612003 5N112003 11/612003 412312003 1012612003 10/2612003 10126/2003 4/2212003 10/2612003 412212003
ROUND 01 02 01 01 02 01 02 01 02 '02 02 01 02 01
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y. Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB· GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
NITRITE·N (MGlLI 0.003 0.007 0.005
OXIDATION REDUCTION POTENTIAL (MV) ·130 ·5 7.1 -46.1 -0.8 154.2 350 207.4 328.7 328.7 152 263 63.1
PH 6.4 6.17 6.65 6.69 6.54 5.84 4.82 3.68 3.65 3.65 4.38 4.77 6.51
SPECIFIC CONDUCTANCE (MSlCM) . 1.606 1.452 0.568 0.496 1.75 0.483 0.355 0.72 .0.735 0.735 0.625 0.587 1.061
SULFIDE (MGIL) 0 0.Q1 0.1
TEMPERATURE (C) 13.79 12.72 11.8 12.84 15.27 14.17 13.62 13.31 13.21 . 13.21 12.95 13.39 13.01
TURBIDITY (NTUI 0.05 0.61 2.2 0.4 0.8 2.8 1.06 0.5 0.13 0.13 . 0 1.96 999 >
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER· ROUNDS 1 AND 2
SMWU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 5 OF 16

e;
. '\ "

LOCATION 16MWT01 16MWT02 16MWT02 16MWT03 16MWT03 16MWT03 16MWT04 16MWT04 16MWT05 16MWT05 16MWT05 16MWT05 16MWT06
NSAMPLE 16GWT0102 16GWT0201 16GWT0202 16GWT0301 16GWT0302 16GWT0302·F 16GWT0401 16GWT0402 16GWT0501 16GWT0501-AVG 16GWT0501-D 16GWT0502 16GWT0601
SAMPLE 16GWT0102 16GWT0201 1ijGWT0202 16GWT0301 16GWT0302 16GWT0302-F 16GWT0401 16GwT0402 16GWT0501 16GWT0501·AVG FD04240301 16GWT0502 16GWT0601
MATRIX GW GW GW GW GW GF GW GW GW GW GW GW GW
DEPTH RANGE - - - - - .- - - - - .- . - -
SAMPLE DATE 111912003 412212003 1012612003 412512003 1119/2003 111912003 412212003 111812003 4124/2003 412412003 4/2412003 1112212003 4/2812003
ROUND 02 01 02 01 02 02 01 02 01 01 01 02 01
VALIDATED Y Y Y Y y. Y Y Y Y Y y. Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (ug/l)
1,1,2,2·TETRACHLOROETHANE 0.3 U . 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U . 0.3 U 0.3 UJ
1,1,2·TRICHLOROETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 38 J
l,l·DICHLOROETHENE . 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 26 J
2-HEXANONE 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
4·METHYL·2-PENTANONE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 3.5 J
ACETONE 0.5 UJ 0.5 UR 0.5 UJ 0.5 UR 0.5 UJ 0.5 UR 0.5 UJ 0.5 UR 0.5 UR 0.5 UR 0.5 UR 10 U
BENZENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.9 J
BROMODICHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U ·0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.8 J
CARBON DISULFIDE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.8 J
CARBON TETRACHLORIDE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ
CHLOROFORM 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 12 J
CIS·l,2·DICHLOROET-HENE 42 0.3 U 0.8 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U .. 600
ETHANE 0.013
ETHENE 0.027
ETHYLBENZENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3U 0.3 U 0.3 U 0.3 UJ
METHANE 0.93
METHYLENE CHLORIDE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 UJ 0.3 U
PROPIONITRILE 20 U 20 U 20 U 20 UJ 20 U 20 U 20 U 20 UJ 20 UJ 20 UJ 20 U 20 U
TETRACHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 13 J
TOLUENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 32 J
TOTAL XYLENES 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U' 0.3 U 0.3 UJ
TRANS·1,2·DICHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 3.1 J
TRICHLOROETHENE 230 1.2 6.5 0.3 U 0.7 J 2.2 3.9 0.3 U 0.3 U 0.3 U 0.3 U 35000
VINYL CHLORIDE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U . '0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 65 J
Semlvolalile Oraanics (ug/l)
2·METHYLNAPHTHALENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U : 0.11
ACENAPHTHENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.07 J
BENZOIB1FLUORANTHENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.09 J
CHRYSENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.1 J
DlETHYL PHTHALATE 1 U 1 U 1 U 1 U 1 U 1 U 1 J
FLUORANTHENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.11
FLUORENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.1 J
PHENANTHRENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.54
PYRENE 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.2
PYRIDINE 1 U 1 U 1 U 1 U 1 U 1 U '1 U
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER· ROUNDS 1 AND 2
SMWU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 6 OF 16

LOCATION 16MWT01 16MWT02 16MWT02 16MWT03 16MWT03 16MWT03 16MWT04 16MWT04 16MWT05 16MWT05 16MWT05 16MWT05 16MWT06
NSAMPLE 16GWT0102 16GWT0201 16GWT0202 16GWT0301 16GWT0302 16GWT030H 16GWT0401 16GWT0402 16GWT0501 16GWT0501·AVG 16GWT0501·D 16GWT0502 16GWT0601
SAMPLE 16GWT0102 16GWT0201 1~GWT0202 16GWT0301 16GWT0302 16GWT0302;F 16GWT0401 16GWT0402 16GWT0501 16GWT0501·AVG FD04240301 16GWT0502 16GWT0601
MATRIX GW GW GW . GW GW GF GW GW GW GW GW • GW GW
DEPTH RANGE - - - - - - - .- - - - - -
SAMPLE DATE 111912003 412212003 1012612003 4/25/2003 11/912003 11/9/2003 412212003 11/812003 4124/2003 412412003 4124/2003 1112212003 412812003
ROUND 02 01 02 01 02 02 01 02 01 01 01 02 01
VALIDATED Y Y Y Y Y Y Y Y Y Y y. Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
ExplosIves (ugIL)
2,4·DIAMINO·6-NITROTOLUENE 0.26 U . 0.255 U 0.255 U 0.263 U
2·AMINO-4,6·DINITROTOLUENE 0.385 U 0.26 U 0.5 U 0.255 UJ 0.55 U 0.47 J 0.375 U 0.255 U 0.135 U 0.263 U 0.34 U
4·AMINO·2,6-DINITROTOLUENE 0.385 U 0.26 U 0.5 U 0.255 U 0.55 U 1 J 0.375 U 0.255 U 0.135 U 0.263 U 0.34 U
DNX 0.26 U 0.255 U .0.63 J 0.263 U
HMX 0.385 U 0.26 U 0.5 U 0.255 U 7.8 21 0.375 U 0.255 U 0.135 U 0.263 U 0.34 U
MNX 0.26 U 0.255 U 4.1 0.263 U
RDX 0.79 0.26 U 0.48 U 0.255 U 77 200 0.355 U . 0.2425 U 0.13 U 0.263 U 4
TolsllnorQsnlcs luQ/L)
ALUMINUM 168 29.1 U 140 29200 J 1050 554 J 6020 6070 6120 6650 J 222 J
ANTIMONY 0.89 U 0.31 U 0.11 U 0.25 U 1.4 U 1.5 U 0.08 U 0.06 U 0.04 U 0.02 U 2.4 U
ARSENIC 0.81 J 1.2 J 1.6 J 6.6 J 0.41 U 0.1 U 3.5 J 3.4 J 3.3 J 1.5 U 4.5 J
BARIUM 107 J 88.3 J 18.1 J 139 J 68.7 J 71.2 J 14.2 J 14.45 J 14.7 J 9.7 J 36.9 J
BERYLLIUM 0.06 U 0.07 U 0.28 U 1.1 U 0.16 U 0.25 U 4.7 J 4.45 J 4.2 J 4.6 J 0.03 U
CADMIUM 0.13 U 0.09 U 0.20 U 0.1 U 0.16 U 0.04 U 0.21 U 0.215 U 0.22 U 0.17 U 0.05 UJ
CALCIUM 47200 J 39900 J 39500 J 45600 J 22600 J 32600 J 57000 J 56900 J 56800 J 62100 J 96800 J
CHROMIUM 0.56 U 0,30 U 0.41 U 16.7 J 0.68 J 0.31 U 0.58 U 0.51 J 0.73 J 0.53 U 0.93 J
COBALT 3.9 J 7,0 J 40.9 J 37.3 J 7.1 J 9.7 J 92.1 J 92.75 J 93.4 J 77.2 J 2.0 J
COPPER 2.8 J l.lU 2.1 J 6.1 J 3.4 J 1.2 U 1.4 J 1.45 J 1.5 J 0.32 U 4.9 J
IRON 5850 J 7490 J 39400 J 79600 J 568 J 3180 J 29700 J 30050 J 30400 J 30600 J 171 J
LEAD 0.51 U 0.44 U 1.1 J 15.5 J 0.43 U 0.28 U 1.8 J 1.85 J 1.9 J 0.57 U 0,40 U
LITHIUM 0.72 U 101 J 8.5 J 310 J 314 J 318 J' 21.9 J
MAGNESIUM 10900 J 9120 J 25000 J 33600 J 8270 J 10400 J 27200 J 27550 J 27900 J 31600 J 19700 J
MANGANESE 2590 J 5830 J 3930 J 4500 J 353 J 962 J 6510 J 6595 J 6680 J 7030 J 482 J
MERCURY 0.02 U 0.02 U 0.02 U 0.02 U ,0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.007 U 0.02 U
NICKEL 1.5 J 3.3 J 93.4 J 86.3 J 21.1 J 24.9 J 304 J 302.5 J 301 J 284 J 8.1 J
POTASSIUM 1400 J 1790 J 4260 J 6300 J 1360 J 1530 J 3590 J 3625 J 3660 J 3100 J 11900 J
SELENIUM 0.20 U 0.11 U 0.32 U 0.48 U 0.43 U 0.04 U 0.19 U 0.19 U 0.19 U 0.04 U 1.2 J
SODIUM 26900 J 31900 J 26700 J 33100 J 18200 J 12000 J 14300 J 14500 J 14700 J 13800 J 37100 J
STRONTIUM 387 J 158 J 278 J 106 J 107.5 J 109 J 186 J
TIN 0.13 U 0.12 U 0.06 U 0.48 U 0.24 U 0.1 U 0.03 U 0.04 U 0.05 U 0.1 U 0.08 U
TITANIUM 4.3 J 0.45 U 2.9 J 95.1 J 8.4 J 1.7 U 3.2 J 3.15 J 3.1 J 1.5 U 4.0 J
VANADIUM 0.36 U 0.12 lJ 0.14 U 15.7 J 0.51 J 0.16 U 0.60 J 0.59 J 0.58 J 1.7 U 0.80 J
ZINC 31.9 J 17.5 J 108 J 86.1 J 15.9 J 42.5 J 329 J 311.5 J 294 J 254 J 6,2 J
Dissolved Inor~nlcs (ugIL)

IALUMINUM I I I I:J - -=r 33 U I I I I I I I I
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER· ROUNDS 1 AND 2
SMWU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA .
PAGE 7 OF 16
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LOCATION 16MWT01 16MWT02 16MWT02 16MWT03 16MWT03 16MWT03 16MWT04 16MWT04 16MWT05 16MWT05 16MWT05 16MWT05 16MWT06
NSAMPLE 16GWT0102 16GWT0201 18GWT0202 16GWT0301 16GWT0302 16GWT0302·F 16GWT0401 16GWT0402 16GWT0501 16GWT0501·AVG 16GWT0501·D 16GWT0502 16GWT0601
SAMPLE 16GWT0102 16GWT0201 16GWT0202 16GWT0301 16GWT0302 16GWT0302·F 16GWT0401 16GWT0402 16GWT0501 16GWT0501·AVG FD04240301 16GWT0502 16GWT0601
MATRIX GW GW GW GW GW GF GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - .- - - ... .- .-
SAMPLE DATE 111912003 412212003 1012612003 4/2512003 1119/2003 11/912003 412212003 11/8/2003 4124/2003 4/24/2003 4/24/2003 11/2212003 412812003
ROUND 02 01 02 01 02 02 01 02 01 01- 01 02 01
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
ANTIMONY 0.11 U
ARSENIC 1.2 U
BARIUM 12.9 J
BERYLLIUM 0.17 U
CADMIUM ·0.04 U
CALCIUM 38900 J
CHROMIUM 0.26 U
COBALT 36.9 J
COPPER -- 0.49 U
IRON 43200 J -{

LEAD 0.15 U 1-;--::

MAGNESIUM 27200 J
MANGANESE 4030 J ,i

MERCURY 0.02 U
NICKEL 80.6 J .
POTASSIUM 3920 J ,
SELENIUM 0.05 U
SODIUM . 29000 J
TIN 0.1 U
TITANIUM 2.3 U
VANADIUM 0.06 U
ZINC 67 J
Miscellaneous Parameters ImQ/L1
AMMONIA·N 0.53 0.33 0.03 0.32 0.325 0.33 0.57
CHLORIDE 83 9 10 2 U
NITRITEINITRATE·N 0.03 0.05 U 0.02 U 0.025 U 0.6 0.49 0.02 U 0.02 U 0.02 U 0.025 U 0.5
SULFATE 40 290 70 390 J
TOTAL ORGANIC CARBON 1.4
Field Parameters
ALKALINITY (MGlLI 75
CARBON DIOXIDE IMGlLI 19
DISSOLVED OXYGEN (MGlLI 2
DISSOLVED OXYGEN· METER IMGlLI 2.59 0.82 1.08 0.64 1.23 5.41 0.89 0.2 0.2 1.3 0.48
FERROUS IRON IMGlLI 5.19
HYDROGEN SULFIDE IH2S1 (MGlLI 0
MANGANESE IMGlLI 1
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 8 OF 16

LOCATION 16MWT01 16MWT02 16MWT02 16MWT03 16MWT03 16MWT03 16MWT04 16MWT04 16MWT05 16MWT05 16MWT05 16MWT05 16MWT06
NSAMPLE 16GWT0102 16GWT0201 16GWT0202 16GWT0301 16GWT0302 16GWT0302·F 16GWT0401 16GWT0402 16GWT0501 16GWT0501·AVG 16GWT0501·D 16GWT0502 16GWT0601
SAMPLE 16GWT0102 16GWT0201 1QGWT0202 16GWT0301 16GWT0302 16GWT0302·F 16GWT0401 16GWT0402 16GWT0501 16GWT050;·AVG FD04240301 16GWT0502 16GWT0601
MATRIX GW GW GW GW GW GF GW GW GW GW GW GW GW
DEPTH RANGE - - - - - - - - - - - .- _.
SAMPLE DATE 111912003 412212003 1012612003 412512003 111912003 111912003 . 412212003 1V6l2003 412412003 412412003 412412003 11/2212003 412612003
ROUND' 02 01 02 01 02 02 01 02 01 01 01 02 01
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
NITRITE·N (MGlLI 0.004
OXIDATION REDUCTION POTENTIAL (MV) 177 ·7.1 273.2 35 129.9 79.7 152 185 185 210 ·106
PH 5.97 6.33 5.76 5.23 5.46 6.28 5.84 4.42 4.42 4.38 7.7
SPECIFIC CONDUCTANCE (MSlCMI 2.322 0.4 0.391 0.607 0.536 0.225 0.582 0.684 0.684 .0.663 0.516
SULFIDE (MGIL) 0
TEMPERATURE I C) 15.05 11.51 14.81 12.26 12.35 12.41 15.73 14.47 14.47 15.65 15
TURBIDITY (NTUI 85.7 3.4 6.7 10 49 9.2 2.2 6.8 6.8 7.72 . 8.8
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APPENDIX A
'POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16 - B146'CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 9 OF 16
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LOCATION 16MWT06 16MWT06 16MWT08 16MWT09 16MWT10 16MWTll 16MWT11 16MWT12 16MWT12 16MWT12 16MWT13 16MWT13 16MWT15
NSAMPLE 16GWT0602 16GWT0603 16GWT0801 16GWT0901 16GWT1001 16GWTll01 16GWT1101·F 16GWT1201 16GWT1201·AVG 16GWT1201·0 16GWT1301 16GWT130H 16GWT1501
SAMPLE 16GWT0602 16GWT0603 16(JWT0801 16GWT0901 16GWT1001 16GWT1101 16GWTll0l·F, 16GWT1201 16GWT1201·AVG 16FD11210301 16GWT1301 16GWT1301·F 16GWT1501
MATRIX GW GW GW GW GW GW GF GW GW GW GW GF GW
DEPTH RANGE - - - - - - - - - - - .-- -
SAMPLE DATE 511112003 111812003 121612003 11/2212003 1112112003 121612003 1217/2003 11/2112003 11/2112003 11/2112003 11/2212003 11/2212003 121612003
ROUND 01 02 02 02 02 02 02 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile OraanlcsluaILl
1,1,2,2-TETRACHLOROETHANE 1.6 J 0,3 U 0,3 U 0,3 U 0,3 U 0.3 U 0.3 U 0.3 U 30 U 0.3 U
1,1,2·TRICHLOROETHANE 220 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 81 J 0.3 U
1,I·DICHLOROETHENE 120 0.3 U 0.3 U ' 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 30 U 0.3 U
2-HEXANONE 16 J 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 50 UJ 0.5 U
4-METHYL·2·PENTANONE 7.1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 50 U 0.5 U
ACETONE 18 J 3.7 J 0.5 UR 0.5 UR 0.8 J 0.5 UR 0.5 UR 0,5 UR 50 UR 1.6 J
BENZENE, 3.3 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 30 U 0.7 J
BROMODICHLOROMETHANE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 30 U 0.3 U
CARBON DISULFIDE 4.3 0.3 U 0.3 U 0.3'U 0.3 U 0.3 U 0.3 U 0.3 U 30 U 0.3 U,
CARBON TETRACHLORIDE 0.8 J 0.3 U 0.3 U '0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 30 U 0.3 U
CHLOROFORM 10 , 15 0.9 J 3.4 16 0.3 U 0,3 U 0.3 U 30 U 4
CIS·1,2·DICHLOROETIotENE 4200 0.3 U 0.2 J 0.2 J "0.3 U 0.3 U 0.3 U 0.3 U 280 0.3 U
ETHANE 7.7 0.33 0.37 J 0,25 J 0.13 J 0.45 1
ETHENE 65 0.16 0.031 J 0,053 J 0,075 J 0,67 0.22
ETHYLBENZENE 2,6 0,3 U 0,3 U 0.3 U 0,3 U 0.3 U 0.3 U 0,3 U 30 U 0.3 U
METHANE 280 19 11 10,5 10 0,032 4500
METHYLENE CHLORIDE 0,3 U 0.6 J 0,3 UJ 0.3 UJ 0,3 U 0.3 UJ 0,3 UJ 0.3 UJ 59 J 0.3 U
PROPIONITRILE 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 26 J
TETRACHLOROETHENE 160 0.3 U 0,3 U 0.3 U 0.3 U 0,3 U 0.3 U 0.3 U 30 U 0.3 U
TOLUENE 270 J 0.3 U 0,3 U 0.3 U 0,3 U 0,3 U 0.3 U 0,3 U 30 U 0.3 U
TOTAL XYLENES 3.5 0,3 U 0.3 U 0.3 U 0,3 U 0.3 U 0.3 U 0:3 U 30 U 0.3 U
TRANS-l,2·DICHLOROETHENE 22 0.3 U 0,3 U 0.3 U 0,3 U 0.3 U 0.3 U 0,3 U 30 U 0,3 U
TRICHLOROETHENE 250000 0.3 U 7.6 1.9 0.3 U 0.3 U 0.3 U 0,3 U 62000 0,3 U
VINYL CHLORIDE, 340 J 0.3 U 0.3 U 0.3 U 0,3 U 0.3 U 0.3 U 0,3 U 30 U 0.3 U
Semivolatile OrganicsluaILl
2-METHYLNAPHTHALENE
ACENAPHTHENE
BENZO(B1FLUORANTHENE
CHRYSENE
DlETHYL PHTHALATE 1 U
FLUORANTHENE
FLUORENE
PHENANTHRENE
PYRENE
PYRIDINE 9
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 10 OF 16

LOCATION 16MWT06 16MWT06 16MWT08 16MWT09 16MWT10 16MWTll 16MWTll 16MWT12 16MWT12 16MWT12 16MWT13 16MWT13 16MWT15
NSAMPLE 16GWT0602 16GWT0603 16GWT0801 16GWT0901 16GWT100l 16GWTll0l 16GWT1101·F 16GWT1201 16GWT1201·AVG 16GWT1201·D 16GWT1301 16GWT130H 16GWT1501
SAMPLE 16GWT0602 16GWT0603 16GWT0801 16GWT0901 16GWT1001 16GWT1101 16GWTll0l·F 16GWT1201 16GWT1201·AVG 16FDl1210301 16GWT1301 16GWT130H 16GWT1501
MATRIX GW GW GW GW GW GW GF GW GW GW GW GF GW
DEPTH RANGE - - - - - - .- - - - - ... .-
SAMPLE DATE 511112003 111812003 121612003 11/2212003 1112112003 121612003 121712003 11121/2003 11/21/2003 1112112003 11/2212003 1112212003 121612003
ROUND 01 02 02 02 02 02 02 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Explosives luaIL\
2,4·DIAMINO-6·NITROTOLUENE 0.27 J 0.26 U 0.272 U 0.287 U 0.248 UJ 0.269 U 0,2735 U 0.278 U 0.275 U 0.248 U
2·AMINO·4,6·DINITROTOLUENE 4.2 J 0.26 U 0.31 J 0.287 U 0.248 UJ 0.269 U 0,2735 U 0.278 U 0.275 U 0.248 U
4·AMINO·2.6·DINITROTOLUENE 1.5 0.26 U 0.69 J 0,287 U 0248 UJ 0.269 U 0.2735 U 0.278 U 0.275 U 0.248 U
DNX 0.25 U 0.26 U 0.272 U 0.287 U 0.248 UJ 0.269 U 0.2735 U 0.278 U 0.275 U 0.248 U
HMX . 0.27 J 0.26 U 11 6.7 0.248 UJ 1.3 J 0.7195 J 0.278 UJ 0.275 U 0.248 U
MNX 0.25 U 0.26 U 1.1 0.5 J 0.248 UJ 0.269 U 0.2735 U 0:278 U 0.275 U 0.248 U
RDX 1.8 0.26 U 110 55 0.248 UJ 0.269 U 0.2735 U 0.278 U 6.7 0.248 U
Tolallnorganlcs (ugIL)
ALUMINUM 1060 J 296000 J 1050 J 5810 J 77200 J . 6740 J 6775 J . 6810 J 2290 J 2930 J
ANTIMONY 0.26 U 1.2 U 0.03 U 0.02 U, 6.3 J 0.04 U 0.03 U 0.02 U . 0.13 U 1.3 U
ARSENIC 1.5 J 29.2 J ·0.65 U 1.5 U 11.8 J ·2.3 J 2.25 J 2.2 J 1.9 U 1.5 U
BARIUM 49.5 J 1700 J 28 J 15.7 J 1170 J 17.5 J 17.55 J 17.6 J 71.2 J 262 J
BERYLLIUM 0.07 U 15.1 J 0.78 U 1.9 J 4.8 J 3.5 J 3.5 J 3.5 J 1.3 U 0.15 U
CADMIUM 0.04 U 1.4 U 0.22 U 1.2 U 0.34 U 1.4 U 1.4 U 1.4 U 0.61 U 0.08 U
CALCIUM 101000 J 19700 U 33300 J 85100 J 12700 J 45600 J 45800 J 46000 J 94100 J 10000 J
CHROMIUM 3.5 J 452 J 0.42 U 1.3 U 84.9 J 0.68 U 0.61 U 0.54 U 5.5 J 5.1 J
COBALT 49.5 J 95.7 J 44.3 J . 131 J 31.3 J 113 J 114.5 J 116 J 62.1 J 0.71 U
COPPER 0.85 U 86.1 J 5.8 J 12.4 J 33.1 J 2.8 J 2.75 J 2.7 J 7.3 J 4.5 J
IRON 1240 J 241000 J 15800 J 50200 J 46200 J 28000 J 27800 J 27600 J 9220 J 1110 J
LEAD 0.55 U 127 J 2.6 J 6.6 J 34.2 J 2.4 J 2.3 J 2.2 J 4.4 J 2 U
LITHIUM
MAGNESIUM 72800 J 36700 J 17100 J 78800 J 9370 J 32700 J 32900 J 33100 J 12400 J 3130 J
MANGANESE' 3210 J 3800 J 4350 J 24600 J 991 J 8120 J 8230 J 8340 J 3600 J 33.6 J
MERCURY 0.02 U 0.12 J 0.007 U 0.007 U 0.028 J 0.007 U 0.007 U 0.007 U 0,007 U 0.007 U
NICKEL 119 J 338 J 87.8 J 219 J 84.7 J 312 J 315.5 J 319 J 212 J 3 J
POTASSIUM 8440J 74400 J 3300 J 4060 J 13900 J 3610 J 3640 J 3670 J 7850 J 5170 J
SELENIUM 1.4 U 5 J 0.33 U 0.43 U 2.8 J 0.9 U 0.88 U 0.86 U 0.73 U 1.4 U
SODIUM 149000 J 71300 J 16700 J 13400 J 70500 J 14300 J 14450 J 14600 J 18300 J 96200 J
STRONTIUM
TIN 0.1 U 3.9 J 0.1 U 0.1 U 2.6 U 0.58 U 0.34 U 0.1 U 0.21 U 1.6 U
TITANIUM 35 J 1020 J 0.63 U 2.6 J 203 J 0.77 U 0.505 U 0.24 U 17.4 J 32.3 J
VANADIUM 2.2 J 410 J 0.07 U 0.3 U 80.9 J 0.46 U 0.445 U 0.43 U 4.1 J 4.4 J
ZINC 19.9 J 454 J 94.1 J 443J 143 J 290 J 283.5 J 277 J 248 J 11.3 J
Dissolved Inorllanlcs (uaIL\

IALUMINUM I I I I I I I 85.5 U I I I I I 342 J I I
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POSITIVE HITS TABLE
GROUND WATER - ROUNDS lAND 2

SMWU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA
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LOCATION 16MWT06 16MWT06 16MWT08 16MWT09 16MWT10 16MWTll 16MWTll 16MWT12 16MWT12 16MWT12 16MWT13 16MWT13 16MWT15
NSAMPLE 16GWT0602 16GWT0603 16GWT0801 16GWT0901 16GWT1001 16GWTll0l 16GWT110H 16GWT1201 16GWT1201-AVG 16GWT1201·D 16GWT1301 16GWT1301-F 16GWT1501
SAMPLE 16GWT0602 16GWT0603 16GWT0801 16GWT0901 16GWT100l 16GWTll0l 16GWT1101-F 16GWT1201 16GWT1201·AVG 16FD11210301 16GWT1301 16GWT130H 16GWT1501
MATRIX GW GW GW GW GW GW GF GW GW GW GW GF GW
DEPTH RANGE - - - - - - .- .- - - - -- --
SAMPLE DATE 5/1112003 11/812003 121612003 1112212003 11/21/2003 1216/2003 121712003 11121/2003 11/2112003 11/2112003 11/2212003 1112212003 121612003
ROUND 01 02 02 02 02 02 02 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
ANTIMONY 8.8 J 0.19 U
ARSENIC 1.3 U 0.82 U
BARIUM 28 J 56.6 J
BERYLLIUM 0.23 U 0.94 U
CADMIUM 0.25 U 0.62 U
CALCIUM 10600 J 38800 J
CHROMIUM 0.42 U 0.4 U
COBALT 7.5 J 58.5 J
COPPER 1.5 U 5.4 J
IRON 50.3 U 5230 J h.;...
LEAD 0.6 U 1.4 U ·W·:
MAGNESIUM 2850 J 11800 J
MANGANESE 194 J 3600 J
MERCURY 0.007U 0.007 U
NICKEL 5.2 J 193 J

,.

POTASSIUM 3410 J 7280 J
SELENIUM 1.8 U 0.81 U
SODIUM 77500 J 18500 J
TIN 0.4 U 0.1 U
TITANIUM 0.85 U 0.83 U
VANADIUM 0.31 U 0.17 U
ZINC 48.2 J 244 J
Miscellaneous Parameters (m!IIL)
AMMONIA·N
CHLORIDE 47 14 U 8 J 15 U 14.5 U 14 U 17U 4
NITRITEINITRATE·N 0.025 U 0.05 U 0.27 J 0.025 U 0.025 U 0.025 U. 0.19 J 0.05 UJ
SULFATE 520 210 U 980 J 260 J 290 J 320 J 180 U 8
TOTAL ORGANIC CARBON 2.6
Field Panimeters
ALKALINITY (MGIL) 200 10 U 10 U 10 U 10 U 250
CARBON DIOXIDE (MGIL) 40 280 260 260 140 10 U
DISSOLVED OXYGEN IMGlLI 1.5 0.35 0.1 0.1 6 3.5
DISSOLVED OXYGEN - METER IMGlLI 6.94 1.67 2.13 2.33 1.28 4.51 0.64 0.64 7.27 2.57

FERROUSIRONIMGlLI 0.03 3.3 > 3.3 > . 3.3 > 3.3 > 0
HYDROGEN SULFIDE IH2S1lMGlLI 0 0 0 0 0 0
MANGANESE IMG'l) 3.8 22> 9.4 9.4 4.1 0.3



APPENDIX A
POSITIVE HI'TS TABLE

GROUND WATER· ROUNDS 1 AND 2
SMWU 16·8146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
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LOCATION 16MWT06 16MWT06 16MWT08 16MWT09 16MWT10 16MWT11 16MWT11 16MWT12 16MWT12 16MWT12 16MWT13 16MWT13 16MWT15
NSAMPLE 16GWT0602 16GWT0603 16GWT0801 16GWT0901 16GWT1001 16GWT1101 16GWT1101·F 16GWT1201 16GWT1201·AVG 16GWT1201·D 16GWT1301 16GWT130H 16GWT1501
SAMPLE 16GWT0602 16GWT0603 16GWT0801 16GWT0901 16GWT1001 16GWT1101 16GWT1101·F 16GWT1201 16GWT1201·AVG 16FD11210301 16GWT1301 16GWT1301·F 16GWT1501
MATRIX GW GW 'GW GW GW GW GF GW GW GW GW GF GW
DEPTH RANGE - - - - - - - - - - - - -
SAMPLE DATE 511112003 111812003 121612003 11/2212003 11121/2003 121612003 1217/2003 11/21/2003 11/2112003 11121/2003 1112212003 . 1112212003 121612003
ROUND 01 02 02 02 02 02 02 02 02 Q2 02 02 02
VALIDATED Y Y Y Y Y Y Y Y Y Y y. Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
NITRITE·N (MGIL) 0.016 0.002 0 0 0.008 0.007

. OXIDATION REDUCTION POTENTIAL (MV) ·117.1 188.6 64.3 329.8 328.9 188 306.8 306.8 264.8 174.1
PH 6.93 6.49 7.16 4.1 3.72 7.35 4.27 4.27 4.72 7.99
SPECIFIC CONDUCTANCE (MS/CM) 0.96 1.216 0.257 0.502 1.178 0.256 0.795 0.795 0.433 0.392
SULFIDE (MGIL) 0.07 0.02 0.01 0.01 0.02 0.01
TEMPERATURE (It) 14.2 14.55 11.9 16.56 14.77 7.29 16.04 16.04 21.88 12.78
TURBIDITY (NTU) 43.1 1.99 1000 > 4.82 5.56 650 4.11 4.11 8.67 22.5
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 13 OF 16

LOCATION 16MWT15 16MWT16 16MWT16 16MWT17 16MWT18 16MWT18
NSAMPLE 16GWT1501·F 16GWT1601 16GWT1601·F 16GWT1701 16GWT1801 16GWT1801·F
SAMPLE 16GWT1501·F 16GWT1601 16GWT1601·F 16GWT1701 16GWT1801 16GWT180H
MATRIX GF GW GF GW GW GF
DEPTH RANGE - - - - - _.
SAMPLE DATE 121612003 11/2212003 11/23/2003 1215/2003 1125/2004 1125/2004
ROUND 02 02 02 02 02 02
VALIDATED y y y Y y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Oraanics (uaILl
1,1,2,2·TETRACHLOROETHANE 0.3 U 0.3 U 0.3 U
1,1,2·TRICHLOROETHANE 0.3 U 32 . 0.3 U
" I·DICHLOROETHENE. 0.3 U 5.3 0.3 U
2·HEXANONE 0.5 UJ 0.5 U . 0.5 U
4·METHYL·2·PENTANONE 0.5 U 0.5 U 0.5 U
ACETONE . 0.5 UR 0.5 J 0.5 UJ
BENZENE 0.3 U 1.1 0.3 U
BROMODICHLOROMETHANE 0.3 U 0.3 U 0.3 U
CARBON DISULFIDE 0.3 J 0.3 U 0.3 UJ
CARBON TETRACHLORIDE 0.3 U 0.3 U 0.3 U
CHLOROFORM 0.3 U 2.8 1
CIS·1,2·DICHLOROETHENE 0.3 J 210 0.3 U
ETHANE 5.4
ETHENE 0.14
ETHYLBENZENE 0.3 U 0.3 U 0.3 U
METHANE 5800
METHYLENE CHLORIDE 0.3 UJ 0.3 U 0.3 UJ
PROPIONITRILE 20 U 20 U 20 U
TETRACHLOROETHENE 0.3 J 1.4 0.3 U
TOLUENE 0.3 U 0.3 U 0.3 U
TOTAL XYLENES 0.3 U 0.3 U 0.3 U
TRANS·l,2·DICHLOROETHENE 0.3 U 4.1 0.3 U
TRICHLOROETHENE 190 11000 0.3 U
VINYL CHLORIDE 0.3 U 2.1 0.3 U
Semivolalile Oraanics (uaILl
2·METHYLNAPHTHALENE
ACENAPHTHENE
BENZO(BIFLUORANTHENE
CHRYSENE
DIETHYL PHTHALATE
FLUORANTHENE
FLUORENE
PHENANTHRENE
PYRENE
PYRIDINE
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER· ROUNDS 1 AND 2
SMWU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 14 OF 16

LOCATION 16MWT15 16MWT16 .16MWT16 16MWT17 16MWT18 16MWT18
NSAMPLE 16GWT1501-F 16GWT1601 16GWT1601-F 16GWT1701 16GWT1801 16GWT180l·F
SAMPLE 16GWT1501-F 16GWT1601 16GWT1601-F 16GWT1701 16GWT1801 16GWT180l·F
MATRIX GF GW GF GW GW GF
DEPTH RANGE - _. - - - -
SAMPLE DATE 121612003 1112212003 11/23/2003 1215/2003 112512004 1/2512004
ROUND 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB
Explosives (ualll
2,4-DIAMINO-6-NITROTOLUENE 0.253 U 0.269 U 0.25 U
2·AMIND-4,6-DINITROTOLUENE 0.253 U 0.269 U 0.26 U
4-AMINO-2,6-DINITROTOLUENE 0.253 U 0.269 U 0.26 U
DNX 0.253 U 0.269 U 0.25 U
HMX 0.253 U' 0.43 J 0.26 UJ
MNX ·0.253 U 0.269 U 0.25 U
RDX 0.253 U 4.3 0.26 U
Totallnoraanlcs (ualll
ALUMINUM 53900 J 187 J 10700 J
ANTIMONY 1.8 U 0.05 U 2.1 J
ARSENIC 26.1 J 1.3 U 2.2 J
BARIUM 286 J • 42.7 J 444 J
BERYLLIUM 8.3 J 0.69 U 0.42 U
CADMIUM 4 J 0.53 U 0.27 U
CALCIUM 168000 J 42200 J 8240 J
CHROMIUM 73.6 J 0.39 U 14.8 J
COBALT 530 J 64.4 J 4.2 J
COPPER 43.3 J 0.56 U 3.1 J
IRON 64700 J 27000 J 3520 J
LEAD 54.8 J 0.24 U 3 J
LITHIUM
MAGNESIUM 133000 J 16700 J 3970 J
MANGANESE 17900 J 5940 J 93.7 J
MERCURY 0.007 U 0.007 U 0.03 U
NICKEL 714 J 125 J 9.6 J
POTASSIUM 19300 J 5380 J 8410 J
SELENIUM 5.2 J 0.07 U 0.44 U
SODIUM 107000 J 61300 J 224000 J
STRONTIUM
TIN 2.5 J 0.10 U 0.54 U
TITANIUM 134 J 0.74 U 59.1 J
VANADIUM 64.8 J 0.17 U 15.6
ZINC 791 J 122 J 10.6 J
Dissolved Inorllanlcs (uall)

IALUMINUM I 65.9 U I I 2460 J I 126 J

•} •
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POSITIVE HITS TABLE
GROUND WATER - ROUNDS 1 AND 2

SMWU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA
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LOCATION 16MWT15 16MWT16 16MWT16 16MWT17 16MWT18 16MWT18
NSAMPLE 16GWT1501·F 16GWT1601 16GWT160l·F 16GWT1701 16GWT1801 16GWT1801·F
SAMPLE 16GWT1501·F 16GWT1601 16GWT1601-F 16GWT1701 16GWT1601 16GWT1601-F
MATRIX GF GW GF GW GW GF
DEPTH RANGE - - - - - -
SAMPLE DATE 121612003 1112212003 1112312003 121512003 112512004 1/25/2004
ROUND 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB
ANTIMONY 1.5 U 0.63 U 1.5 J
ARSENIC 1.5 U 4.6 J 1.3 J
BARIUM 215 J 17 J 341 J
BERYlliUM 0.23 U 3.8 J 0.1 U
CADMIUM 0.22 U 3 J 0.15 U
CALCIUM 10300 J 158000 J 7910 J
CHROMIUM 0.69 U 0.71 U 0.59 J
COBALT 1.1 U 522 J 4.8 J
COPPER 2.8 J 20 J 0.72 U
IRON 25.4 U 1140 U 104 U
LEAD 0.39 U 6.2 J 0.22 U
MAGNESIUM 3060 J 131000 J 3500 J
MANGANESE 17.7 J 16700 J 57.9 J
MERCURY 0.007 U 0.007 U 0.03 U
NICKEL 1.4 U 622 J 4.6 J
POTASSIUM 4660 J 16500 J 5880 J
SELENIUM 1.5 U 3.1 J 0.68 U
SODIUM 97300 J 105000 J 218000 J
TIN 0.69 U 0.19 U . 0.27 U
TITANIUM 0.68 U 2.4 J 1.9 J
VANADIUM 0.59 U 0.1 U 0.53 J
ZINC 8.3 J 596 J 1.6 J
Miscellaneous Parameters (mg/Ll
AMMONIA·N
CHLORIDE 120 4
NITRITEINITRATE·N 0.05 UJ 0.05 U
SULFATE 150 6
TOTAL ORGANIC CARBON
Field Parameters
ALKALINITY (MGlLI 500
CARBON DIOXIDE IMGlLI 18
DISSOLVED OXYGEN {MGlLI 4
DISSOLVED OXYGEN· METER {MGlLI 5.24 0.63 3.07
FERROUS IRON (MGlLI 0.12
HYDROGEN SULFIDE IH2S\ tMGIL\
MANGANESE tMGIL\ 0
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APPENDIX A
POSITIVE HITS TABLE

GROUND WATER - ROUNDS 1 AND 2
SMWU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA .
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LOCATION 16MWT15 16MWT16 16MWT16 16MWT17 16MWT18 16MWT18
NSAMPLE 16GWT150H 16GWT1601 16GWT160H 16GWT1701 16GWT1801 16GWT180H
SAMPLE 16GWT150H 16GWT1601 16GWT1601·F 16GWT1701 16GWT1801 16GWT180H
MATRIX GF GW GF GW GW GF
DEPTH RANGE - - - - _. -
SAMPLE DATE 121612003 1112212003 1112312003 121512003 112512004 1125/2004
ROUND 02 02 02 02 02 02
VALIDATED Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB
NITRITE-N (MGIL) 0.005
OXIDATION REDUCTION POTENTIAL (MV) 306. 111.5 ·69
PH 5.03 5.58 7.23
SPECIFIC CONDUCTANCE (Ms/CM) 1.86 0.649 0.65
SULFIDE (MGIL) 0.04
TEMPERATURE (C I 17.61 11.63 14.18
TURBIDITY (NTU) 1000 > 5.92 1000 >
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POSITIVE HITS TABLE
SURFACE SOIL - ROUNDS 1 AND 2

SWMU 16· B146 CAST HIGH EXPLOsivES INCINERATOR
NSWC CRANE, INDIANA

PAGEl OF 8

e

LOCATION 165BOI 165B02 165B03 165B04 165B05 165B06 165B07 165B08 165B09 165B09 165B09. 165Bl0 165Bll 165B12 165B13
N5AMPLE 1655010002 1655020002 1655030002 1655040002 1655050002 1655060002 1655070002 1655080002 1655090002 1655090002·AVG 165S090002·D oo2סס16551 1655110002 1655120002 1655130002
5AMPLE 1655010002 1655020002 1655030002 165S040002 1655050002 1655060002 1655070002 1655080002 1655090002 1655090002·AVG FD03270301 oo2סס16551 1655110002 1655120002 1655130002
MATRIX . 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0-2 0·2 0-2 0·2 0-2 0-2 0-2 0·2 0·2 0·2 0-2 0·2 0·2 0·2 0-2
5AMPLE DATE 3/27fZOO3 3/2712003 3/2712003 . 3/2712003 3/2712003 3/2712003 3/2712003 3/2712003 3/2712003 312712003 3/2712003 3/2712003 3/2712003 3/2812003 312812003
VAUDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volali1e Oraanlcs (ualka)
ACETONE '7 J 1.1 UJ l.lW 3 J 1.2 UJ 1.2 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.15 UJ 1.2 UJ 1.2 UJ 1.3 UJ 1.3 UJ 1.3 UJ
CI5·1,2·0ICHLOROETHENE 1 U l.lU l.lU 1.2 U 1.2 U 1.2 U 2 J 1.1 U 1.1 U 1.15U 1.2 U 1.2 U 1.3 U . 1.3 U 1.3 U
OICHLOROOIFLUOROMETHANE 1 U l.lU l.lU 1.2 U 1.2 U 1.2 U 1.1 U . l.lU l.lU 1.15U 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U
STYRENE 1 U l.lU 1.1 U 1 J 1.2 U 1.2 U l.lU 1.1 U 1.1 U 1.15U 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U
TOLUENE 1 U l.lU 1.1 U 1.2 U 1.2 U 1.2 U l.lU 1.1 U 1.1 U 1.15U 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U
TRANS·l,2·D1CHLOROETHENE 1 U 1 J 2 J 1 J 1.2 U 1.2 U l.lU 1.1 U l.lU 1.15U 1.2 U 1.2 U 1.3 U 1.3 U .1.3 U
TRICHLOROETHENE 1 U l.lU 1.1 U 1.2 U 1.2 U 1.2 U 3 1.1 U 1.1 U 1.15U 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U
TRICHLOROFLUOROMETHANE 1 U 2 J 1.1 U 2 J 2 J 1.2 U l.lU 2 J 2 J 2 J 2 J 1.2 U 1.3 U 2 J 3 J
VINYL ACETATE 1 U 1.1 UJ 1.lW 1.2 UJ 1.2 U 1.2 U 1:1 UJ 1.1 UJ 1.1 UJ 1.15 UJ 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U
5emlvolstile Organics (ugikg)
2·METHYLNAPHTHALENE 3.4 U 3.8 U 94 3.9 U 3.8 U 4 U 3.7 U 3.6 U 3.8 U 3.9 U 4 U 3.8 U 4.1 U 4.2 U 4.3 U
ACENAPHTHENE 5 J 3.8 U 1800 3.9 U 3.8 U 4 U 3.7 U 3.6 U 3.8 U 3.9 U 4 U 3.8 U 4.1 U 4.2 U 4.3 U
ACENAPHTHYLENE 13 3.8 U 680 3.9 U 3.8 U 4 U 3.7 U 3.6 U 3.8 U 3.9 U 4 U 3.8 U 4.1 U 4.2 U 4.3 U
ANTHRACENE 27 3.8 U .3500 3.9 U 3.8 U 4 U 10 3.6 U 5 J 3.5 J 4 U 3.8 U 4.1 U 4.20 4.3 U
BENlO A1ANTHRACENE 100 3.8 U 9600 15 3.8 U 4 U 25 4 J 28 J 22 J 16 J 3.8 U 4.1 U 4.2 U 4.3 U..
BENZO A1PYRENE 94 3.8 U 8400 12 3.8 U 4U 17 4 J 32 26 20 3.8 U 4.1 U 4.2 U 4.3 U
BENlO B1FLUORANTHENE ' 110' 3.8 U 9200 17 3.8 U 4 U 19 5 J 50 J 37 J 24 J 9 4.1 U 4.2 U 4 J
BENlO G,H,IlPERYLENE 48 3.8 U 5100 8 6 J 4 U 7 J 4 J 28 24 20 3.8 U 4.1 U 4.2 U 4.3 U
BENlO K)FlUORANTHENE .58 3.8 U 5000 11 3.8 U 4 U 13 4 J 22 19.5 17 3.8 U 4.1 U 4.2 U 4.3 U
BIS(2·ETHYLHEXYLlPHTHALATE 69 U 76 U 150 U 92 J nu 160 J 75 U 73 U 76 U 89 J 140 J 98 J 170 85 U 180 BU
CHRYSENE 130 4 J 11000 34 3.8 U 4 U 22 3.6U 36 29 22' 5 J 4.1 U 4.2 U 4.3 U
OIBENlO(A,H1ANTHRACENE 15 3.8 U 1600 3.9 U 3.8 U 4 U 3.7 U 3.6 U 8 5 4 U 3.8 U 4.1 U 4.2 U 4.3 U
OIBENZOFURAN 69 U 76 U 560J 78 U 77U 81 U 75 U 73 U 76 U 78.5 U 81 U 77U 84 U 85 U 87 U
FLUORANTHENE 220 3.8 U 19000 41 3.8 U 4 U 58 5 J 64J 49 J 34J 6 J 4.1 U 4.2 U 4.3 U
FLUORENE 23 3.8 U 2300 4J 3.8 U 4 U .11 3.6 U 3.8 U 3.9 U 4 U 3.8 U 4.1 U 4.2 U 4.3 U
INOENOrl,2,3-COIPYRENE 41 3.8 U 4400 6 J 3.8 U 4 U 6 J 3.6 U 23 19.5 16 3.8 U 4.1 U 4.2 U 4.3 U
NAPHTHALENE 3.4 U 3.8 U 180 3.9 U 3.8 U 4 U 3.7 U 3.6 U 3.8 U 3.9 U 4 U 3.8 U .4.1 U 4.2 U 4.3 U
PHENANTHRENE . 140 3.8 U 8700 24 3.8 U 4 U 49 3.6 U 28 22.5 17 3.8 U 4.1 U 4.2 U 4.3 U
PYRENE . 200 6 J 35000 44 3.8 U 4 U 54 4 J 60 51 42 6 J 4.1 U 4.2 U 4.3 U
SAFROLE 69 U 76 U 150 U 78 U 77U 81 U . 75 U 73 U 76 U 78.5 U 81 U 77U 84U 85 U 15000
Herbicides (uglkg)

IHEXACHLOROPHENE I 0.62U I 0.68U I 2.6 J I 0.7 U I 0.69 U I 0.72 U I 0.67 U I 0.66 U I 0.68 U I 0.7 U I 0.72 U I 0.69 U I 0.75 U I 1.1 U I l.lU I
IPENTACHLOROPHENOL I 0.46 U I 0.51 U I 0.49 U I 0.53U I 14 I 0.54 U I' 0.5 U I 0.49 U I 0.51 U I 0.525 U I 0.54 U I 0.52 U I 0.56 U I 0.57 U I 0.58 U I
Explosives (malkal

\HMX I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U 0.25 U I 0.25 U I 0.25 U I 025 U I 0.25 U I
DioxinsIFurens (nglkg)
l,2,3.4,6,7,8,9-QCOD 4660 89.4 U 396 J 1600 J 1355 J 1110 J 815 U . 3840 4980 3070
l,2,3.4,6,7,8,9-QCOF 1.9 U 2.6 W 1.8 UJ 1.4 UJ 1.75 UJ 2.1 W 2 UJ 1.1 U 1 U 20.1
1,2.3.4,6,7,8·HPCOD 151 4.2 J 4.2 J 14.7 12.55 10.4 7 29.2 45.2 42.4
l,2,3,4,6,7,8·HPCOF 0.5 U 0.6 U 0.5 U 0.81 U 0.8025 J 1.2 J 0.73 J 0.5 U 0.9 W 8
l,2,3.4,7,8,9·HPCOF 0.7 U 0.8 U 0.7 U 0.5 U 0.55 U 0.6 U 0.6 U 0.7 U 1.2 UJ 1.8 J
1,2,3.4,7,8·HXCOO 0.6 U 0.7 U 0.6 U 0.6 U 0.5 U 0.4 U 0.5 U 0.5 U 0.5 U 0.69 J
1,2,3,4,7,8·HXCOF 0.3 U 0.3 U 0.3 U 0.2 U .0.25 U 0.3 U 0.3 U 0.3 U 0.4 U 0.98 J
1,2,3,6,7,8·HXCOO - 0.92 U 0.7 U 0.6 U 0.5 U 0.45 U 0.4 U 0.5 U 0.5 U 0.5 U 1.4 J
1,2,3,6,7,8·HXCOF 0.3 U 0.3 U 0.3 U 0.2 U 0.25 U 0.3 U 0.2 U . 0.3 U 0.4 U 0.64 J
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LOCATION 165BOI 165B02 165B03 165B04 165B05 165B06 165B07 16SB08 165B09 165B09 165B09 165Bl0 165Bll 165B12 165B13
N5AMPLE 1655010002 165S02OOO2 1655030002 165S040002 1655050002 1655060002 1655070002 1655080002 1655090002 1655090002·AVG 1655090002·0 oo2סס16551 1655110002 1655120002 1655130002
5AMPLE 1655010002 1655020002 1655030002 1655040002 1655050002 1655060002 1655070002 1655080002 1655090002 165509OOO2·AVG FD03270301 oo2סס16551 1655110002 1655120002 1655130002
MATRIX 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
5AMPLE DATE 312712003 312712003 312712003 . 312712003 312712003 312712003 312712003 312712003 312712003 312712003 312712003 312712003 312712003 312812003 312812003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
l,2,3,7,8,9·HXCDD 2.2 J 0.7 U 0.6 U 0.6 U 0.55 U 0.5 U 0.5 U l.lJ 0.5 U 1.8 J
1,2,3,7,8,9·HXCDF 0.4 U 0.4 U 0.4 U 0.3 U 0.35 U 0.4 U 0.3 U . 0.4 U 0.5 U 0.3 U
1,2,3,7,8·PECDD . 0.6 U 0.7 U 0.6 U 0.6 U 0.5 U 0.4 U 0.6 U 0.5 U . 0.4 U 0.4 U
2,3,4,6,7,8·HXCDF 0.3 U 0.4 U 0.3 U 0.3 U 0.3 U 0.3 U 03 U 0.3 U 0.4 U 0.7 J
2,3,7.8·TCDF 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 03 U 0.4 U 0.4 U 0.51 J
TOTAL HPCDD 208 4.2 9.7 32.7 26.8 20.9 15.1 J 52.2 82.4 86.1
TOTAL HPCDF 0.6 U 0.7 U 0.6 U 1.4 U 1.85 3 0.73 0.6 U 1 UJ 27.5 J
TOTAL HXCDD 18.2 J 0.7 U 0.6 U 2 U 1.9 2.8 0.5 U 2.8 2.3 13.5
TOTAL HXCDF 0.3 U 0.4 U 0.3 U 1.5 0.825 0.3 U 0.3 U' 0.3 U 0.4 U 10.3 J
TOTAL PECDD 0.6 U 0.7 U 0.6 U 0.6 U 0.5 U 0.4 U 0.6 U 0.5 U 0.4 U 0.79 U
TOTALPECDF ·0.5 U 0.5 U 0.4 U 3.7 J 1.925 J 0.3 U 0.4 U 0.3 U 0.3 U 7.6 J
TOTAL TCDF 0.3 U 0.3 U 0.86 7.9 U 1.2 J 1.2 J 0.51 U 0.4 U 0.4 U 7 U
Inorganlcs (malkg)
ALUMINUM 10500 J 13600 J 3610 U 18800 J 2740 J 16000 J 7590 J 4230 J 5010 J 6120 J 7230J .7410 J 23600 J 12000 J 11000 J
ANTIMONY 0.43 U '0.40 U 0.36 U .'0.62 U 0.95 U 0.75 U . 0.29 U 2.9 U . 8.9 J '11.25 J . 13.6 J 7.3 J 3.4 U 3.6 J 13.0 J
ARSENIC 6.0 J 4.0 J 1.3 J 9.0 J 1.2 J 4.0 J 1.3 J '0.94 J - 1.6 J 2.45 J '3.3 J 1.4 J - .10.9 J 6.7 J 7.0 J
BARIUM 48.1 J 52.0 J . 19.7 J 69.8 J 18.0 J 84.5 J 25.3 J 53.1 J 95.0 J 144.5 J 194 J 203 J 76.2 J 134 J 303J
BERYLLIUM 0.36 J 0.43 J 0.12 U 0.59 J 0.25 U 0.47 J 0.54 J 0.49 J 0.49 J 0.495 J 0.50 J 0.80 J 0.73 J 0.64 U 0.49 U
CADMIUM 0.35 U 0.57 U 0.48 U 0.57 U 0.20 U 0.29 U 0.19 U 0.66 U 1.9 J 1.9 J 1.9 J 1.0 J 0.38 U 1.3 J 2.4 J
CALCIUM 56500 J ooסס4 J 246000 J 7760 J 20800 J 8910 J 4040 J 10400 J 17300 J 26100 J. 34900 J 548 J 818 J 985 J 1580 J
CHROMIUM 15.5 J 18.8 J 11.9 J 20.5 J 8.3 J 20.5 J 19.3 J 12.1 J 12.1 J 1,3.05 J 14.0 J 17.7 J 28.9 J 12.9 J 11.8 J
COBALT. 3.2 J 3.6 J l.lJ 5.9 J 0.87 J 5.7 J 3.8 J 4.4 J 3.6 J 4.55 J 5.5 J 7.4 J 5.6 J 11.5 J 13.7 J
COPPER 10.4 J 9.9 J 3.5 J 12.7 J 13.9 J 12.1 J 13.8 J 52.5J 84.0 J 137 J 190 J 127 J 16.9 J 62.6 J 122 J
IRON 15800 J 18600 J 4230 J 22200 J 8590 J 20900 J 7890 J 14400 J 13600 J 14800 J 16000 J 23600 J 28900 J 18900 J 17200 J
LEAD 8.8 J 12.3 J 4.7 J 11.4 J 15.9 J 15.0 J 16.0 J 195 J 311 J 395.5 J 480 J 345 J 15.2 J 258 J 405 J
LITHIUM 7.7 J 10.7 J 9.9 J 14.1 J 3.0 J 13.5 J 17.1 J 7.2 J 6.1 J 7.05 J 8.0 J 9.8 J 19.2 J 9.7 J 8.7 J
MAGNESIUM 2860 J 6350 J 62500 J 4650 J 8230 J 2980 J 1970 J 830 J 2490 J 4490 J 6490 J 957 J 1560 J 1520 J 1400 J
MANGANESE 97.0 J 140 J 78.2 J 147 J 28.2 J 75.0 J 31.0 J 108 J 132 J 251.5 J 371 J 311 J 231 J 706 J 1040 J
MERCURY 0.027 J 0.008 U 0.007 U 0.026 J 0.22 J 0.029 J 0.002 U 0.018 J 0.D16 J 0.02 J 0.024 J 0.040 J 0.16 J 0.073 J 0.070 J
NICKEL 7.9 J 9.3 J 9.9 J 13.3 J 4.2 J 11.5 J 16.7 J 13.0 J 9.4 J 10.35 J 11.3 J 19.9 J 15.1 J 12.4 J 13.4 J
POTASSIUM 982 J 1180 J 1160 J 1690 J 807 J 1120 J 1510 J 1140 J 919 J 957.5 J 996 J 1240 J 2240 J 707 J 595 J
SELENIUM 0.23 U 0.22 U 0.22 U 0.41 U 0.14 U 0.17 U 0.20 U 0.04 U 0.12 U 0.165 U 0.21 U 0.12 U 0.26 U 0.43 U 0.54 U
SILVER 0.13 U . 0.04 U 0.04 U 0.05 U 0.03 U 0.03 U 0.04 U 0.03 U 0.04 U 0.055 U 0.07 U 0.09 U 0.08 U 0.04 U 0.26 U
SODIUM 162 J 178 J 496 J 84.9 U 66.0 U 49.6 U 69.5 U 45.7 U 36.2 U 45.75 U 55.3 U 48.5 U 53.2 U . 20.4 U 24.5 U
STRONTIUM 93.8 J 51.2 J 252 J 20.8 J 26.5 J 50.2 J 16.6 J 33.6 J 41.5 J 61.15 J 80.8 J 55.0 J 14.1 J 58.8 J 145 J
THALLIUM 0.18 U 0.15 U 0.06 U 0.23 U 0.05 U 0.17 U 0.12 U 0.06 U 0.08 U 0.09 U 0.10 U 0.10 U 0.32 J 0.15 U 0.26 U
TIN 0.43 U 0.47 U 0.38 U 0.57 U 0.33 U 0.63 U 0.42 U 12.3 J 2.4 U 2.3 U 2.2 U 1.1U 0.83 U 0.98 U 2.3 U
TITANIUM 128 J 121 J 39.1 J 239 J 61.8 J 125 J 68.2 J 82.7 J 53.6 J 67.4 J 81.2 J 22.9 J 348J 113 J 71.7 J
VANADIUM 27.1 J 29.3 J 13.9 J 37.1 J 10.8 J 32.3 J 12.3 J 11.1 J 10.6 J 13.6 J 16.6 J 14.1 J 52.8 J 23.3 J 22.8 J
ZINC 24,2 J 24.0 J 33.6 J 40.7 J. 24.2 J 33.6 J 48.1 J 271 J 552 J 936 J 1320 J 972 J 55.9 J 603 J 1560 J... .. -
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LOCATION 165B14 165B15 165B16 165B17 165B17 165B17 165B18 165B19 165B20 165B21 165B22 165B23 165B23 165B23 165B24
N5AMPLE 1655140002 1655150002 1655160002 1655170002 1655170002·AVG 1655170002·0 1655180002 1655190002 oo2סס16552 1655210002 1655220002 1655230002 1655230002·AVG 1655230002·0 1655240002
5AMPLE 1655140002 1655150002 1655160002 1655170002 1655170002·AVG FD03270302 1655180002 1655190002 1655200002 1655210002 1655220002 1655230002 165523OOO2·AVG FD03280301 1655240002
MATRIX 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0-2 0·2 0·2 0·2' 0·2 0·2 0·2 0·2 0·2
5AMPLE DATE 3/27f2003 3/27f2003 3/27flOO3 3I27flOO3 3/27flOO3 3/27flOO3 3/28/2003 3128/2003 3128/2003 3128/2003 3128/2003 3128/2003 3/2812003 3128/2003 312812003
VAUDATED y y y y y y y y y y y y y y y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB, GRAB
Volatila Oraanlcslualkal
ACETONE 1.2 UJ 1,1W 1.2 W 1.2 UJ 1.15 UJ 1.1 UJ 1.2 UJ 8 J 1.1 UJ 1.1 UJ 3 J 30J 15.325 J 1.3 UJ 1.3 UJ
CIS·l.2·0ICHLOROETHENE 1.2 U 1.1 U . 1.2 U 1.2 U 1.15U 1.1 U 1.2 U 1.2 U 1.1U 1.1U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U
OICHLOROOIFLUOROMETHANE 1.2 U 1.1 U 1.2 U 1.2 U 1.15U 1.1 U 1.2 U 1.2 UJ 1.1 U 1.1 U 1.2 UJ 1.3 UJ 1.3 UJ 1.3 UJ . 1.3 U
STYRENE 1.2 U 1.1 UJ 1.2 U 1.2 U 1.15U 1.1U 1.2 U 1.2 U 1.1 U 1.1 UJ 1.2·U 1.3 U 1.3 U 1.3 U 1.3 U
TOLUENE 1.2 U 1.1 U 1 J 1.2 U . 1.15U 1.1U 1.2 U 1.2 U 1.1 U 1.1U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U
TRANS·l.2·0ICHLOROETHENE 1.2 U 1.1 U 1.2 U 1.2 U 1.15U 1.1 U 1.2 U 1.2 U 1.1U 1.1U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U
TRICHLOROETHENE 1.2 U 1.1U 1.2 U 1.2 U 1.15U 1.1U 1.2 U 1.2 U 2 J 1.1U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U
TRICHLOROFLUOROMETHANE 2 J 1.1 U 2 J 2 J 2 J 2 J 2 J 2 J 2 J 2 J 2 J 3 J 2.5 J 2 J 3 J
VINYL ACETATE 1.2 UJ 1.1W 1.2 UJ 1.2 UJ 1.15 UJ 1.1U 1.2 U 1 J 1.1U 1.1 U 1.2 U 1.3 U 1.3 U 1.3 U' 1.3 U
5emlvolatila Oraenics lualkal
2-METHYLNAPHTHALENE . 4 U 3.8 U 4 U 3.8 U 3.8 U 3.8 U 3.9 U 3.8 U 4 J 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
ACENAPHTHENE 4 U 3.8 U 4 U 3.8 U 3.8U 3.8 U 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
ACENAPHTHYLENE 4 U 3.8 U 4 U 3.8 U 3.8 U 3.8 U 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2.,U~'

ANTHRACENE 4 U 3.8 U 4 U 3.8 U 3.8 U 3.8 U 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2;U.i1;·
BENlO A)ANTHRACENE 4 U 5 J 6 J 3.8 U 4.95 8 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2<U;~:'-

BENlO A)PYRENE 4 U 4 J 10 3.8 U 4.45 J 7 J 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
BENlO BIFLUORANTHENE 4 U 11 12 3.8 U 4.95 8 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
BENlO G.H,IlPERYLENE 6 J 6 J 10 3.8 U 4.45 J 7 J 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U. 4.2 U
BENlO KIFLUORANTHENE 4 U 3.8 U 8 J 3.8 U 3.95 J 6 J 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U '. 4.2 U
BIS(2-ETHYLHEXYLlPHTHALATE 96J 97 J 110 J 130 J 84.25 J 77 U. 78 UJ 730 BU 130 BU 110 BU 180 BU 270 BU 140 BU 140 BU 89 BU
CHRYSENE 4 U 6 J 10 3.8 U 4.95 8 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
OIBENZO(A,HIANTHRACENE 4 U 3.8 U 4 U 3.8 U 3.8 U 3.8 U 3.9 U 3.8 U 3.6 U 3.8 U 3.9U 4.2 U 4.2 U 4.2 U 4.2 U
OIBENlOFURAN 80 U 77U 81 U 78 U 77.5U 77 U 78 UJ 77U 74 U 77U 78 U 85 U 85 U 85 U 84U
FLUORANTHENE 6 J 8 15 3.8 U 3.95 J 6 J 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
FLUORENE 4 U 3.8 U 4 U 3.8 U 3.8 U 3.8 U 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 42 U 4.2 U
INOENO(I,2.3-GO)PYRENE 5 J 5 J 8 3.8 U 3.95 J 6 J 3.9 U 3.8 U . .3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
NAPHTHALENE 4 U 3.8 U 4 U 3.8 U 3.8 U 3.8 U . 3.9 U 3.8 U 5 J 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
PHENANTHRENE 4 U 4 J 7 J 3.8 U 3.8 U 3.8 U 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
PYRENE 7 J 8 15 3.8 U 5.45 9 3.9 U 3.8 U 3.6 U 3.8 U 3.9 U 4.2 U 4.2 U 4.2 U 4.2 U
SAFROLE 80 U 77U 81 U 78 U 77.5U 77U 78 UJ 77U 74 U 77U 78 U 1200 J 825 J 450 J 84U
Herblcidea lualkal

IHEXACHLOROPHENE I 0.72 U I 0.69 U I 0.72 U . 0.7 U I 0.695 U I 0.69 U I 0.99 U 0.98 U I 0.94 U I 0.97 U I 1 U I 1.1 U I 1.1U I 1.1 U I 1.1 U
PENTACHLOROPHENOL I 0.54 U I 0.51 U I 0.54 U I 0.52 U I 0.515 U I 0.51 U I 0.53 U I 0.52 U I 0.5 U I 0.52 U I 0.53 U I 0.57 U I 0.57 U I 0.57 U I 0.57 U
Explosives lmalkal

IHMX I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U 0.25 U I 0.25 U I 0.25 U
DioxlnsIFurans Inalkll)
1.2.3.4.6.7,8,9-0COO. 735 282 J 731 J 935 897 859 2350 2510 49.4 1370 1290 1490 J 1950 J 2410 2070 J
1.2.3.4.6.7,8.9-0COF 1.8 J 1.8 W 2.1 W 1.4 U 1.2 U 1 U 0.62 J 0.5 U 0.79 J 0.5 U 0.2 U 0.8 UJ 1.1 UJ 1.4 U 1.3 J
1.2.3.4.6.7,8-HPCOO 9.3 4.1 J 7.4 10.4 .8.7 7 13.1 13.5 1.5 U 9.7 8.8 20.3 21.15 22 16.9 J
1.2,3.4,6,7.8-HPCOF 0.81 J 0.4 U 0.5 U 0.5 U 0.6 U 0.7 U 0.33 J 0.1 U 0.27 U 0.2 U 0.07 U 0.76 U 0.43 U 0.1 U 0.56 J
1,2.3.4.7.8.9-HPCOF 0.6 U 0.6 U 0.7 U 0.8 U 0.7 U 0.6 U 0.08 U 0.2 U 0.08 U 0.2 U 0.09 U 0.3 U 0.25 U 0.2 U 0.2 UJ
1.2.3.4.7.8-HXCOO 0.4 U 0.5 U 0.6 U 0.5 U 0.45 U 0.4 U 0.2 J 0.2 U 0.1 U 0.2 U 0.1 U 0.4 U 0.3 U 0.2 U 0.37 J
1.2.3.4.7.8·HXCOF 0.2 U 0.3 U 0.72 J 0.3 U 0.25 U 0.2 U 0.13 U 0.38 J 0.12 U 0.31 U 0.05 U 0.43 J 0.265 J 0.2 U 0.35 J
1.2.3.6.7.8-HXCOO 0.4 U 0.5 U 0.6 U 0.5 U 0.4 U 0.3 U 0.27 J 0.42 J 0.09 U 0.2 U 0.09 U 0.64 J 0.535 J 0.43 J 0.48 U
1,2,3.6.7,8·HXCOF 0.2 U 0.3 U 0.3 U 0.3 U 0.25 U 0.2 U 0.06 U 0.09 U 0.04 U 0.09 U 0.04 U 0.2 U .0.15 U 0.1 U 0.1 UJ
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LOCATION 165B14 165B15 165B16 165B17 165B17 165B17 165B18 165B19 165B20 165B21 . 165B22 165B23 165B23 165B23 . 165B24
N5AMPLE 16SS140002 1655150002 1655160002 1655170002 1655170002·AVG 1655170002·0 1655180002 1655190002 oo2סס16552 1655210002 1655220002 1655230002 1655230002·AVG 1655230002·0 1655240002
5AMPLE 1655140002 1655150002 1655160002 1655170002 1655170002·AVG FD03270302 1655180002 1655190002 oo2סס16552 1655210002 1655220002 1655230002 1655230002·AVG FD03280301 1655240002
MATRIX 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
5AMPLEOATE 312712003 312712003 312712003 312712003 3/2712003 312712003 312812003 3/2812003 312812003 312812003 312812003 312812003 312812003 312812003 312812003·
VAUOATEO Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB .GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
1,2,3.7.8,9-HXCDD 0.86 J 0.5 U 0.6 U 0.5 U 0.45 U 0.4 U 0.47 J 0.9 U 0.1 U 0.2 U 0.1 U 0.81 J 0.855 J 0.9 J 0.71 J
1.2.3,7,8.9·HXCDF 0.3 U 0.4 U 0.81 J 0.4 U 0.35 U 0.3 U 0.06 U 0.1 U 0.06 U 0.1 U 0.06 U 0.2 U 0.15 U 0.1 U 0.2 UJ
1,2,3,7.8·PECDD 0.3 U 0.6 U 0.8 U 0.5 U 0.4 U 0.3 U 0.14 J 0.3 U 0.1 U 0.2 U 0.1 U 0.4 UJ 0.35 UJ 0.3 U 0.3 UJ
2.3.4,6.7,8·HXCDF 0.2 U 0.3 U 0.3 U 0.3 U 0.25 U 0.2 U 0.12 J 0.1 U 0.05 U 0.1 U 0.05 U 0.2 U 0.15 U 0.1 U 0.21 U
2.3,7,8-TCDF 0.2 U 0.3 U 0.3 U 0.4 U 0.3 U 0.2 U 0.06 U 0.1 U 0.05 U 0.1 U 0.05 U 0.2 U 015 U 0.1 U 0.1 UJ
TOTAL HPCDD 16.4 9 J 15.9 J 22.2 17.8 13.4 25.6 26.3 3.3 U 20.1 . 20.2 42.8 43.4 44 34.2 J
TOTAL HPCDF 1.4 J 0.5 U 0.6 U 1.3 0.825 0.7 U 0.48 J 0.1 U 0.53 U 0.2 U 0.08 U 0.76 U 0.43 U 0.1 U 0.56 J
TOTAL HXCDD 3.4 0.5 U 0.6 U 2 1.65 1.3 3.5 J 2.8 J 0.94 U 1.6 2 J 6.2 J 5.1 J 4 J 3.7 J
TOTAL HXCDF 0.46 0.3 U 1.5 0.4 U 0.3 U 0.2 U 0.42 J 0.67 0.51 U 0.5 J 0.05 U 1 J 0.55 J 0.2 U 0.83 J
TOTAL PECDD 0.3 U 0.6 U 0.8 U 0.5 U 0.4 U 0.3 U 0.34 0.3 U 0.1 U 0.2 U 0.1 U 0.4 UJ 0.35 UJ 0.3 U 0.3 UJ
TOTALPECDF 0.87 U 0.4 U 0.5 U 0.3 U .0.25 U 0.2 U 0.07 U 0.36 U 0.D7 U 0.2 U 0.07 U 0.2 UJ 0.15 UJ 0.1 U 0.2 UJ
TOTAL TCDF 2.7 U 0.3 U 0.3 U 0.4 U 0.3 U 0.2 U 0.06 U 0.1 U 0.26 0.1 U 0.05 U 2.4 J 1.225 J 0.1 U 0.1 W
InorRsnlcs (maileR)
ALUMINUM 13900 J 12900 J 11900 J 9880 J 9565 J 9250 J 4690 J 8340 J 3170 J 2510 J 9330 J 17300 J 12890 J 8480J 8940 J
ANTIMONY 27.2 J 4.4 J 6.6J 1.4 U 2.5·U 3.6 U 0.59 U - . 0.29 U 7.7 J . '14.8 J 2.0 U '1.3 U 4.875 J 9.1 J 2.0 J
ARSENIC 4.7 J .5.9 J 4.7 J . 2.7 J . 2.4 J 2.1 J 1.5 J . 3.4 J .. 1.2 J . 1.1 J 3.3 J . 10.5 J 7.7J 4.9 J 5.6 J
BARIUM 144 J 177 J 148 J 119 J 82.1 J 45.2 J 48.2 J 36.2 J 159 J 243 J 61.3 J 85.2 J 123.6 J 162 J 91.7 J
BERYLLIUM 0.45 J 0.68 J 0.63 J 1.4 J 1.175 J 0.95 J 0.59 U 0.22 U 0.86 J 0.23 U 0.79 J 0.60 J 0.42 J 0.48 U 0.51 U
CADMIUM 0.60 U 2.8 J 0.94 J 0.75 J 0.455 J 0.32 U 0.16 U 0.21 U 0.66 J 0.56 U 0.57 U 0.43 U 0.4275 J 0.64 J 0.30 U
CALCIUM 63000 J 6860 J 2570 J 219 J 343.5 J 468 J 316 J 152 U 3290 J 3890 J 478 J 236 U 393 J 668 J 888J
CHROMIUM 16.0 J . 19.2 J 16.7 J 26.0 J 23.65 J 21.3 J 13.6 J 10.9 J 13.8 J 6.7 J 17.0 J 18.5 J 13.75 J 9.0 J 10.0 J
COBALT 4.5 J 9.4 J 9.0 J 25.9 J 18.1 J 10.3 J 8.7 J 2.9 J 15.6 J 8.3 J 6.6 J 7.8 J 10.35 J 12.9 J 6.6 J
COPPER 231 J 413 J 66.9 J 39.5 J 30.95 J 22.4 J 12.8 J 6.9 J 65.4 J 391 J 28.3 J 23.0 J 32.6 J 42.2 J 15.3 J
IRON 15700 J 22500 J 17900 J 31000 J 26750 J 22500 J 19800 J 14200 J 43000 J 15800 J 42000 J 28500 J 20700 J 12900 J 13900 J
LEAD 1240 J 211 J 154 J 140 J 83.9 J 27.8 J 9.8 J 8.1 J 765 J 211 J 69.9 J 43.0 J 69.4 J 95.8 J 18.0 J
LITHIUM 10.7 J 12.1 J 10.1 J 21.5 J 20.15 J 18.8 J 8.0 J 5.6 J 5.7 J 3.4 J 8.3 J 12.8 J 10.55 J 8.3 J 8.0 J
MAGNESIUM 2940 J 1890 J 1420 J 2330 J 1659.5 J 989 J 854 J 1030 J 989 J 851 J 1190 J 2320 J 1765 J 1210 J 1250 J
MANGANESE 301 J 575 J 566 J 536 J 387 J 238 J .155 J 130 J 945 J 244J 208 J 275 J 542 J 809 J 205 J
MERCURY 0.042 J 0.015 J 0.009 U 0.026 J 0.028 J 0.030 J 0.002 U 0.011 U 0.015 U· 0.026 J 0.006 U 0.047 J 0.04 J 0.033 J 0.047 J
NICKEL 9.9 J 15.0 J 12.1 J 41.3 J 29.7 J 18.1 J 15.9 J 5.6 J 23,6 J 15.7 J 13.5 J 15.0 J 12.6 J 10.2 J 8.4 J
POTASSIUM 791 J 1340 J 1280 J 1440 J 1620 J 1800 J 484 J 360J 750 J 696 J 514 J 893 J 743 J 593 J 535 J
SELENIUM 0.22 U 0.31 U 0.24 U 0.25 U 0.22 U 0.19 U 0.11 U 0.09 U 0.16 U 0.05 U 0.17 U 0.49 U 0.43 U 0.37 U 0.28·U
SILVER 0.18 U 0.10 U 0.05 U 0.05 U 0.035 U . 0.02 U 0.02 U 0.02 U 0.04 U 0.06 U 0.02 U 0.03 U 0.04 U 0.05 U 0.03 U
SODIUM 68.8 U 40.3 U 38.5 U 40.7 U 40.7 U 40.7 U 19.3 U 18.1 U 36.0 U 64.2 U 27.1 U 19.7 U 18.5 U 17.3 U 14.5 U
STRONTIUM 81.8 J 46.5 J 47.0 J 34.8 J 28.8 J 22.8 J 6.8 J 7.1 J 22.4 J 140 J 30.4 J 14.8 J 50.65 J 86.5 J 48.8 J
THALLIUM 0.17 U 0.20 U 0.18 U 0.17 U 0.15 U 0.13 U 0.10 U 0.07 U 0.22 U 0.08 U 0.09 U 0.21 U 0.2 U 0.19 U 0.12 U
TIN 1.9 U 2.1 U 2.2 U 0.58 U 0.94 U 1.3 U 0.53 U 0.46 U 0.65 U 2.2 U 0.68 U 0.64 U 0.775 U 0.91 U 0.47 U
TITANIUM 99.9 J 123 J 119 J 67.0 J 61.25 J 55.5 J 26.7 J 73.3 J 16.1 J 7.5 J 33.7 J 179 J 111.95 J 44.9 J 82.4 J
VANADIUM 25.7 J 30.3 J 26.0 J 21.6 J 17.6 J 13.6 J 10.0 J 16.1 J 8.2 J 5.8 J 23.8 J 32.1 J 24.95 J 17.8 J 17.5 J
ZINC 575 J 1150 J 563 J 438 J 252 J 132 U 47.8 J 17.6 U 132 U 2510 U 197 U 102 J 444 J 786 J 174 J
••! ___ II ______ ....___ _A ___
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POSITIVE HI:rS TABLE
SURFACE SOIL· ROUNDS 1 AND 2

SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA

PAGE SOFa

•••
LOCATION 165B25 165B26 165B26 165B26 165B27 165B26 165B29 165B3O 165B31 165B32 165B32 165B33 165B34 165B35 165B36
N5AMPLE 1655250002 1655260002 1655260002·AVG 1655260002·0 1655270002 1655260002 1655290002 1655300002 1655310002 1655320002 1655320002·AVG 1655330002 1655340002 1655350002 165S360002
SAMPLE 1655250002 1655260002 1655260002·AVG FD04090302 1655270002 1655260002 1655290002 165S300002 1655310002 1655320002 165532ooo2·AVG 1655330002 1655340002 1655350002 165S360002
MATRIX 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
SAMPLE DATE 312812003 41912003 41912003 41912003 312612003 312612003 312612003 3/2612003 312612003 41912003 41912003 41912003 41912003 3/2612003 41912003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB . GRAB GRAB
Volatile Oroanlcalua/kol
ACETONE 34J 8 BU 6 BU 6 BU 1.1 UJ 1.2 UJ 71 J 32 J 1.2 UJ 1.2 UJ 1.2 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.2 UJ
CIS·l.2·DICHLOROETHENE 1.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 1.3 U 1.3 U 1.2 U 1.2 U 1.2 U 1.1 U 1.1 U 1.1U 1.2 U
DICHLORODIFLUOROMETHANE 1.2 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1U 1.2 U 1.3 UJ 1.3 U 1.2 U 1.2 UJ 1.2 UJ 10J 1.1 UJ 1.1U 1.2 UJ
STYRENE 1.2 U 1.1 UJ 1.1 UJ l.lU 1.1U 1.2 U 1.3 U 1.3 U 1.2 U 1.2 U 1.2 U 1.1 U 1.1 U 1.1 U 1.2 U
TOLUENE 1.2 U 1.1U 1.1U l.lU l.lU 1.2 U 1.3 U 1.3 U 1.2 U 1.2 U 1.2 U 1.1 U 1.1 U 1.1 U 1.2 U
TRANS·1,2·DICHLOROETHENE 1.2 U 1.1 U 1.1U l.lU 1.1 U 1.2 U 1.3 U 1.3 U 1.2 U 1.2 U 1.2 U 1.1 U 1.1 U 1.1 U 1.2 U
TRICHLOROETHENE 1.2 U 1.1 U l.lU l.lU 1.1U 1.2 U _ 1.3 U 1.3 U 1.2 U 1.2 U 1.2 U 1.1 U 1.1 U 1.1U 1.2 U
TRICHLOROFLUOROMETHANE 2 J 1.1 U 1.275 J 2 J 2 J 2 J . 3 J 2 J 2 J 2 J 2 J 3 J 2 J 3 J 2 J
VINYL ACETATE 1.2 U 1.1 U 1.1 U 1.1 U l.lU 1.2 U 1.3 U 1.3 U 1.2 U 1.2 U 1.2 U 1.1 U 1.1 U 1 J • 1.2 U

. Semlvolatila Organics (uglkg)
2·METHYLNAPHTHALENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 3.8 U 3.5 U 3.8 U: 3.8 U
ACENAPHTHENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 3.8 U 3.5 U 3.8 U 3.8 U
ACENAPHTHYLENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 4 J 3.5 U 3.8 U 3.8U:l.-· ,
ANTHRACENE 4 U . 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1. U 3.8 U 3.5 U 3.8 U 3.8 :U,;: .
BENlO A)ANTHRACENE 4 U 10 J 5.925 J 3.7 UJ 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 36 . 3.5 U 8 3.8·U·'" '
BENlO AIPYRENE 4 U 9 J 5.425 J 3.7 UJ 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 45 3.5 U 10 3.8 U
BENlO B1FLUORANTHENE 4 U 13 J 7.425 J 3.7 UJ 3.7 U 5 J 4.2 U 4.2 U 4 U 4.1 UJ 4.1 UJ 62 J 3.5 UJ 12 .' 3.8 UJ
BENlO G,H.IlPERYLENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 23 3.5 U 5 J . 3.8 U
BENlO K1FLUORANTHENE 4 U 8 J 4.925 J 3.7 UJ 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 46 3.5 U 8 . 3.8 U
BISI2·ETHYLHEXYL)PHTHALATE 150 BU 87 BU 80.5 BU 74 U 110 BU 140 BU 410 BU 240 BU 140 BU 83 U 83 U 76 U 72U 220 BU - 1200 BJ
CHRYSENE 4 U 7 J 4.425 J 3.7 U 3.7 U 6 J 4.2 U 4.2 U 4 U 4.1 U 4.1 U 42 3.5 U 9 3.8 U
DIBENZOIA,HIANTHRACENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U . 3.8 U 3.5 U 38 U 3.8 U
DIBENZOFURAN 82 U 74 U 74 U 74 U 76 U 78 U 85 U 85 U 81 U 83 U 83 U 76 U 72U 76 U . 78 U
FLUORANTHENE 4 U 4 J 2.925 J 3.7 U 3.7 U 7 J 4.2 U 4.2 U 4 U 4.1 U 4.1 U 50 3.5 U 6 J 3.8 U
FLUORENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 3.8 U 3.5 U : 3.8 U 3.8 U
INDENO(1,2,3-CDjPYRENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 24 3.5 U 5 J 3.8 U
NAPHTHALENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U -4.1 U 4.1 U 4 J 3.5 U 3.8 U 3.8 U
PHENANTHRENE 4 U 3.7 U 3.7 U 3.7 U 3.7 U 3.9 U 4.2 U 4.2 U 4 U 4.1 U 4.1 U 12 3.5 U 3.8 U 3.8 U
PYRENE 4 U 5 J 3.425 J 3.7 U 3.7 U 7 J 4.2U 4.2 U 4 U 4.1 U 4.1 U 55 3.5 U 10 3.8 U
SAFROLE 4600 74 U 74 U 74 U 76 U 78 U 1500 340 J 81 U 83U 83 U 76 U 72 U ·76 U 78 U
Herbicides lua/k!ll

'HEXACHLOROPHENE I 1 U , 0.94 U , 0.94 U I 0.94 U , 0.96 U 0.99 U' , 1.1 U , 1.1 U I 1 U , 1.1 U , 1.1 U I 0.97 U I 0.91 U , 0.97 U I 0.99 U
IPENTACHLOROPHENOL I 0.55 U , 0.5 U , 0.5 U I 0.5 U I 0.51 U I 0.53 U I 2.5 J I 8 J I 0.55 U I 0.56 U I 0.56 U I 0.51 U I 0.48 U I 0.51 U I 0.52 U
Explosives lma/kgl

IHMX I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.34 J 0.25 U I 0.25 U I 0.25 U
DioxlnalFurans InaJk!ll
1,2,3,4.6,7,8,9-OCDD 3250 79.1 79.1 3300 2210 . 3950 3920 972 3130 3130 11500
1,2,3,4,6,7,8,9·0CDF 0.5 U 0.3 U 0.3 U 17.7 14.2 0.7 U 0.4 U 1.1 U 7.5 J 7.5 J 4.2 J
1,2,3,4,6,7,8·HPCDD 32,9 1.1J 1.1 J 90.9 63.2 48.4 38.4 18 36.1 36.1 34
1,2,3,4,6,7,8·HPCDF 0.49 J 0.2 U 0.2 U 6.2 U 3.6 J 0.28 U 0.2 U 0,72 J 2.7 J 2.7 J 2.1 J
1,2,3,4,7,8,9-HPCDF 0.2 U 0.1 U 0.1 U 0.49 U 0.45 U 0.3 U 0.2 U 0,1 U' 0.3 UJ 0.3 UJ 0.2 UJ
1,2,3,4,7,8·HXCDO 0.34 U 0.1 U 0.1 U 1.5 J 0.82 U 0.56 U 0.2 U 0.35 J' 1.2 J 1.2 J 0,2 U
1,2.3,4,7,8-HXCOF 0.17 J 0,06 U 0.06 U 0,88 J 0.4 U 0.2 U 0.1 U 0.44 U 0.36 J 0.36 J 0.33 J
1,2.3.6,7,8-HXCOO 0,52 U 0.1 U 0.1 U 2.5 J 1.6 J 0.86 U 0.2 U 0.49 J 1.8 J 1.8 J 0.2 U
1,2,3,8,7.8-HXCOF 0.1 U 0.05 U 0.05 U 0.45 J 0.32 U 0.2 U 0.1 U 0.21 U 0.41 J -0.41 J 0.24 J
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APPENDIX A
POSITIVE HITS TABLE

SURFACE SOIL· ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 6 OF8

LOCATION 165B25 168B26 165B26 165B26 165B27 168B28 165B29 165B30 165B31 165B32 165B32 165B33 165B34 165B35 165B38
N5AMPLE 1655250002 1655260002 1655260002·AVG 1655260002·D 1655270002 1655260002 1685290002 1655300002 1655310002 1655320002 1655320002·AVG 1655330002 1655340002 1655350002 1655380002
5AMPLE 16SS250002 1685260002 1655260002·AVG FD04090302 1685270002 1655280002 1655290002 1655300002 1655310002 1655320002 1855320002·AVG 1655330002 1655340002 1655350002 1655380002
MATRIX 55 55 55 55 . 55 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
5AMPLE DATE 312812003 41912003 41912003 4/912003 312812003 312812003 312812003 312812003 312812003 41912003 41912003 41912003 4/912003 312812003 41912003
VALIDATED V Y Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
1.2.3.7.8.9-HXCDD 0.72 J 0.1 U 0.1 U 4.7 J 2.4 J 1.1 U 0.59 J 0.61 J 2.8 J 2.8 J 0.95 J
1.2.3.7.8.9·HXCDF 0.1 U 0.07 U 0.07 U 0.25 J 0.1 U 0.2 U 0.1 U 0.09 U 0.57 J 0.57 J 0.2 U
1.2.3.7.8·PECDD 0.2 U 0.2 U 0.2 U 0.88 J 0.2 U 0.4 U 0.2 U 0.2 U 1.5 J 1.5 J 0.3 U
2.3.4.6.7.8·HXCDF 0.1 U 0.06 U 0.06 U 0.75 J 0.28 U 0.2 U 0.1 U 0.27 J 0.33 J 0.33 J 0.1 U
2.3.7.8·TCDF 0.1 U 0.08 U 0.08 U 0.75 J 0.29 U 0.2 U 0.1 U 0.09 U 0.1 U 0.1 U 0.1 U
TOTAL HPCDD 68.4 2.3 2.3 302 235 87 66 34.4 73.1 73.1 83.1
TOTAL HPCDF 0.49 0.2 U 0.2 U 17.9 J 11.7 J 0.28 U 0.2 U 1.2 6.5 6.5 3.8 J
TOTAL HXCDD 6.1 J 0.1 U 0.1 U 45.9 32.9 J 8.3 J 4.4 J 5.9 J 14.7 J 14.7 J 2.6
TOTAL HXCDF 0.17 0.2 U 0.2 U 11.7 J 4.5 J 0.2 U 0.1 U 1.7 J 5.5 J 5.5 J 2.7
TOTALPECDD 0.2 U 0.2 U 0.2 U 4.4 J 0.59 0.4 U 0.2 U 0.87 3.1 J 3.1 J 0.3 U
TOTAL PECDF 0.2 U 2.3 J 2.3 J 5.1 J 1.3 J 0.3 U 0.2 U 1.5 J 6.3 J 6.3 J 2.5 J
TOTAL TCDF 0.1 U 3.9 U 3.9 U 4.5 J 1.9 J 0.2 U 0.1 U 1 U 13.3 J 13.3 J 2.4 U
Inorasnlcs ImQ/kal
ALUMINUM 13800 J 4060 J 3890 J 3720 J 4230 J 9480 J 16900 J 16200 J 5750 J 12000 J 12000 J 8020 J .1780 J 6760 J 11900 J
ANTIMONY 1.5 U 0.19 U 0.2375 J 0.38 J 0.27 U 0.66 U 2.8 U 1.2 U 1.6 U 0.79 J 0.79 J 1.1 J 0.51 J 0.75 U 0.55 J
ARSENIC 1.6 J 1.3 J 1.4 J 7.3 J 10.4 J 11.2 J 8.5 J

•..
8.5 J 4.8 J 0.75 J7.6 J 1.45 J 3.0 J 2.6 J 4.8 J

. BARIUM 57.8 J 44.4 J 42.2 J 40.0 J 33.7 J 69.5 J 138 J 59.6 J 134 J 41.8 J 41.8 J 55.6 J 11.9 J 33.7 J 39.4 J
BERYLLIUM 0.46 U 0.81 J 0.785 J 0.76 J 0.37 U 0.63 J 0.53 J 0.52 J 0.28 U 0.38 J 0.38 J 0.43 J 0.06 U 0.20 U 0.23 J
CADMIUM 0.41 U 0.48 J 0.43 J 0.38 J 0.27 U 1.2 J 0.64 J 0.39 U 0.47 U 0.33 J 0.33 J 0,45 J 0.19 J 0.21 U 0.20 J
CALCIUM 496 J 831 J 2475.5 J 4120 J 858 J 1650 J 821.J 198 U 898 J .1100 J 1100 J 1980 J 212 J 727 J 1010 J
CHROMIUM 17.0 J 11.8 J 11.4 J 11.0 J 6.9 J 18.3 J 17.8 J 19.2 J 7.0 J 16.6 J 16.6 J 13.7 J 4.3 J 9.0 J 12.8 J
COBALT 4.1 J 20.0 J 19.05 J 18.1 J 1.4 J 4.1 J 7.2 J 5.1 J 1.9 J 4.2 J 4.2 J 2.5 J 1.5 J 1.3 J 2.7 J
COPPER 19.0 J 13.0 J 12.05 J 11.1 J 5.1 J 19.8 J 35.0 J 18.8 J 42.5 J 15.9 J 15.9 J . 33.5 J 2.4 J 9.3 J 11.4 J
IRON 25000 J 19700 J 19900 J 20100 J 9380 J 23500 J 26300 J 29400 J 8870 J 22600 J 22600 J 23100 J 2170 J 11500 J 17100 J
LEAD 24.9 J 14.8 U 15.25 U 15.7 U 8.3 J 31.8 J 85.7 J 16.9 J 150 J 17.2 J 17.2 J 123 J 3.5 J 11.9 J 9.6 J
LITHIUM 10.5 J 10.7 J 10.3 J 9.9 J OJ 9.7 J 13.1 J 12.7 J 5.6 U 9.0 J 9 J 4.0 J . 0.81 J 4.2 J 6.0 J
MAGNESIUM 1440 J 687 J 1468.5 J 2250 J 793 J 1320 J 2080 J 2320 J 794 J 1910 J 1910 J 765 J 105 J 801 J 1210 J
MANGANESE 141 J 794 J 707 J 620 J 5.1 J 51.6 J 277 J 108 J 183 J 139 J 139 J 132 J 3.8 J 10.4 J 49.8 J
MERCURY 0.034 J 0.002 U 0.0075 U 0.013 U 0.003 U 0.008 U 0.053 J 0.084 J 0.033 J 0.035 J 0.035 J 0.030 J 0.002 U 0.008 U 0.030 J
NICKEL 9.8 J 24.8 J 22.35 J 19.9 J 3.5 J 12.1 J 15.5 J 13.2 J 5.0 J 10.4 J 10.4 J 5.2 J 0.71 J . 3.5 J 6.5 J
POTASSIUM 664 J 751 J 718 J 685 J 466 J 462 J 827 J 807 J 400 J 496 J 496 J 266 J 312 J 311 J 378 J
SELENIUM 0.44 U 0.07 U 0.07 U 0.07 U 0.10 U 0.14 U 0.51 U 0.43 U 0.24 U 0.31 J 0.31 J 0.11 U 0.03 U 0.10 U 0.16 J
SILVER 0.04 U 0.09 U 0.14 U 0.19 U 0.14 U 0.03 U· 0.06 U 0.06 U 0.06 U 0.11 U 0.11 U 0.28 J 0.16 U 0.02 U 0.07 U
SODIUM 16.2 U 27.6 U 31 U 34.4 U 29.3 U 26.0 U 19.4 U 22.3 U 285 U 33.8 U 33.8 U 23.0 U 12.7 U 20.6 U 20.5 U
STRONTIUM 21.8 J 13.5 J 15 J 16.5 J 48.0 J 136 J 828 J 10.4 J 86.2 J 18.7 J 18.7 J 39.8 J 4.5 J 27.1 J 38.6 J
THALLIUM 0.15 U 0.13 U 0.14 U 0.15 U 0.14 U 0.09 U . 0.23 U 0.19 U 0.10 U 0.14 U 0.14 U 0.16 J 0.03 U 0.07 U 0.10 U
TIN 0.70 U 0.87 J 0.785 J 0.70 J 0.32 U 0.49 U 0.85 U 0.63 U 0.58 U 1.7J 1.7J 0.45 J 0.25 J 0.45 U 0.38 J
TITANIUM 99.9 J 29.6 J 27.8 J 26.0 J 10.2 J 32.0 J 147 J 210 J 57.3 J 145 J 145 J 54.8 J 12.2 J 24.8 J 84.1 J
VANADIUM 27.7 J 9.3 J 8.85 J 8.4 J 8.4 J 25.4 J . 32.9 J 32.2 J 11.6 J 28.1 J 28.1 J 19.5 J 3.6 J 11.2 J 20.6 J
ZINC 97.2 J 49.0 J 47.35 J 45.7 J 24.3 U 144 U 401 U 68.2 J 633 J 40.6 J 40.6 J 193 U 5.2 U 23.5 U 24.1 J
••, __ 11 _______ ft_
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POSITIVE HITS TABLE
SURFACE SOIL· ROUNDS 1 AND 2

SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA

PAGE 7 OF 8

LOCATION 165837 165838 165B39 165B42 165843 165B44 165845 165845 165B45 165846
N5AMPLE 1655370002 16SS380002 1655390002 1655420002 1655430002 1655440002 1655450002 1655450002·AVG 1655450002·0 1655460002
5AMPLE 1655370002 1655380002 1655390002 1655420002 1655430002 1655440002 1655450002 1655450002·AVG 16FOI2050302 1655460002
MATRIX 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 . 0·2
5AMPLEOATE 312812003 312812003 312812003 121512003 12/512003 12/512003 12/512003 121512003 121512003 121512003
VAUOATEO Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volallle Organlca (uglkg)
ACETONE 1.1 UJ 1.1 UJ 1.2 UJ
CIS·1,2-DICHLOROETHENE 1.1 U t.1U 23
DICHLORODIFLUOROMETHANE 1.1U 1.1 U 1.2 UJ
5TYRENE 1.1 U t.1U 1.2 U
TOLUENE 1.1 U t.1U 1.2 U
TRANS-l,2·DICHLOROETHENE 1.1 U 1.1 U' 2 J
TRICHLOROETHENE 1.1 U 6 86
TRICHLOROFLUOROMETHANE 2 J 2 J 2 J
VINYL ACETATE 1.1 U 1.1 U 1.2 U
Semlvolatila Oraanlca lualkal
2-METHYLNAPHTHALENE 3.7 U 3.8 U 3.8 U
ACENAPHTHENE 3.7 U 3.8 U 3.8 U
ACENAPHTHYLENE 3.7 U 3.8 U 3.8 U
ANTHRACENE 3.7 U 3.8 U 3.8 U
BENZO A)ANTHRACENE 5 J 3.8 U 3.8 U
BENZO A)PYRENE 5 J 3.8 U 4 J
BENZO BIFLUORANTHENE 5 J 3.8 U 9
BENZO G,H,IlPERYLENE 3.7 U 3.8 U 3.8 U -
BENZO KjFLUORANTHENE 4 J 3.8 U 3.8 U
BIS(2-ETHYlHEXYL)PHTHALATE 74 U 160 BU 170 BU
CHRYSENE 4 J 3.8 U 7 J
DIBENZOIA,HlANTHRACENE 3.7 U 3.8 U 3.8 U
DIBENZOFURAN 74 U 76 U 78 U
FlUORANTHENE 4 J 3.8 U . 3.8 U
FLUORENE 3.7 U 3.8 U 3.8 U
INDENO(1,2,3-CDlPYRENE 3.7 U 3.8 U 3.8 U
NAPHTHALENE 3.7 U 3.8 U 3.8 U ;

PHENANTHRENE 3.7 U 3.8 U 3.8 U
PYRENE 5 J 3.8 U 5 J
SAFROLE 74 U 76 U 78 U
Herbicides lualkal

IHEXACHLOROPHENE I 0.94 U 0.97 U I 0.99 U I I I I I I
IPENTACHLOROPHENOL I 0.5 U 0.79 J I 0.52 U I I I I I I
. Explosivea (mg/kg)
fHMX I 0.25 U I 025 U I 0.25 UJ I I I I I I I ]
OioxinsIFurans Inalka}
1.2,3.4,6.7.8,9-OCDD
1,2,3,4,6,7,8,9-0CDF
l,2,3,4,6,7,8-HPCDD
1,2,3.4,6,7,8·HPCDF
1,2,3,4,7,8,9·HPCDF
1,2,3,4,7,8·HXCDD
l,2,3,4,7,8-HXCDF
1,2,3.6,7,a·HXCDD
1,2,3,6,7,8-HXCDF
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APPENDIX A
POSITIVE HITS TABLE

SURFACE SOIL· ROUNDS 1 AND 2
5WMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR.

NSWC CRANE, INDIANA
PAGE 8 OF8

LOCATION 165837 165838 165839 165842 165B43 165B44 165B45 165B45 165B45 165B46
N5AMPLE 1655370002 1655380002 1655390002 1655420002 1655430002 1655440002 1655450002 1655450002·AVG 1655450002·0 1655460002
SAMPLE 1655370002 1655380002 1655390002 1655420002 1655430002 165S440002 1655450002 1655450002·AVG 16FD12050302 1655460002
MATRIX 55 55 55 55 55 55 55 55 55 55
DEPTH RANGE 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2 0·2
SAMPLE DATE 312812003 312812003 312812003 121512003 121512003 121512003 121512003 121512003 12/512003 121512003
VALIDATED Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
1,2.3.7.8,9·HXCDD
1.2,3,7.8,9·HXCDF
1,2.3,7.8·PECDD
2.3.4.6,7,8·HXCDF
2.3.7.8·TCDF
TOTAL HPCDD
TOTAL HPCDF
TOTAL HXCDD
TOTAL HXCDF
TOTALPECDD
TOTAL PECDF
TOTAL TCDF
Inorganlcs (mll!kg)
ALUMINUM 5470 J 10900 J 13800 J 16000 J 23200 J 15900 J 1580~ J 16050 J 16300 J 22100 J
ANTIMONY 0.44 U 0.36 U . 0.78 U 6.8 J 1.2 J 3.3 J 3.1 J 2.1 J 1.1 J 2.6 J
ARSENIC 1.9 J 5.4 J 8.8 J 5 J 8.3 J 5.4 J 10.4 J 10.15 J 9.9 J 8.6J
BARIUM 17.6 J 81.9 J 83.4 J 188 J 111 J 215 J 170 J 144· J 118 J 112 J
BERYLLIUM 0.27 U 0.27 U 0.42 U 0.66 U 0.87 U 0.7 U 0.63 U 0.64 U 0.65 U 0.68 U
CADMIUM 0.13 U 0.30 U 0.2B U 2 J 0.47 U 1 U 0.71 U 0.62 U 0.53 U 0.7 U
CALCIUM 347J 6750 J BOB J 1930 J 366 J 870 J 1090J 947J B04 J 725J
CHROMIUM 7.6 J 13.0 J 15.9 J 23 J 24.3 J 16.9 J 22.7 J 23.1 J 23.5 J 26.2 J
COBALT l.lJ 3.6 J 4.7 J 7 J 10.2 J 9.4 J 5.2 J 5.1 J 5 J 7.4 J
COPPER 5.3 J 13.9 J 13.1 J 115 J 19.2 J 72.9 J 32.2 J 29.55 J 26.9 J 33.1 J
IRON 8360 J lBl00 J 24000 J 20900 J 24300 J 15100 J 25500 J 23700 J 21900 J 24600 J
LEAD 4.2 J 14.0 J 13.4 J 373 J 31.5 J 240 J 127 J 9B J 69 J 115 J
LITHIUM 4.3 U 7.6 J 10.7 J
MAGNESIUM 553 J 2160 J 2130 J 1740 J 2700 J 1770 J 1350 J 1370 J 1390 J 2440 J
MANGANESE 6.B J 91.6 J 256 J 318 J 446J 797 J 213 J 187.5 J 162 J .241 J
MERCURY 0.004 U 0.021 U 0.048 J 0.045 J 0.037 J 0.035 J 0.037 J 0.0365 J 0.036 J 0.025 J
NICKEL 2.9 J 10.4 J 11.1 J 14.7 J 17.5 J 14.1 J 10.6 J 10.55 J 10.5 J 16.1 J
POTASSIUM 206 J 470 J 672 J 14BO J lB30.J 1220 J 1780 J lB15 J lB50 J lBl0 J
SELENIUM 0.06 U 0.14 U 0.47 U 0.4 U 0.52 U 0.37 U 0.B2 U 0.735 U 0.65 U 0.47 U
SILVER 0.02 U 0.02 U 0.13 U 0.16 U 0.09 U O.OB U 0.06 U 0055 U 0.05 U O.OB U
SODIUM 22.7 U 39.7 U 43.7 U 42.7 U 39.6 U 30.5 U 203 J 113.475 J 47.9 U 53 U
STRONTIUM 7.0 J 4B.B J 13.5 J
THALLIUM 0.06 U 0.10 U 0.19 U 0.27 U 0.32 U 0.25 U 0.24 U 0.235 U 0.23 U 0.29 U
TIN 0.39 U 0.40 U 0.60 U 1.9 J 0.B2 U l.lJ 0.B3 U 0.72 U 0.61 U 0.92 U
TITANIUM 29.0 J 135 J 143 J 92.3 J 256 J 196 J 76 J 78.7 J Bl.4 J 247 J
VANADIUM 10.2 J 20.1 J 27.3 J 30.1 J 42.6 J 27.9 J 31.8 J 33J 34.2 J 42.9 J
ZINC 7.6 U 42.6 U 42.1 U 1840 J 144 J 967J 455 J 396 J 337J 260 J... .. -
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• •APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 1 OF 8

•
LOCATION 16SB01 16SB02 16SB11 16SB12 16SB13 16SB17 16SB18 16SB19 16SB22 16SB23 16SB23
NSAMPLE 16SB010406 165B020406 16SB110204 16SB120204 16SB130204 16SB170204 16SB180203 16SB190203 16SB220203 16SB230203 16SB230203-AVG
SAMPLE 16SB010406 165B020406 16SB110204 16SB120204 16SB130204 16SB170204 16SB180203 16SB190203 16SB220203 16SB230203 16SB230203·AVG
MATRIX SB . SB SB SB SB SB SB SB SB SB SB
DEPTH RANGE 4·6 4·6 2-4 2-4 2·4 2·4 2-3 " 2.3 I 2-3 2-3 2-3
SAMPLE DATE 3/27/2003 3/27/2003 3/27/2003 3/28/2003 3/28/2003 3/27/2003 3/28/2003 3/28/2003 3/28/2003 3/2812003 3/28/2003
VALIDATED Y" Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics lug/kg)
ACETONE 1.2 UJ 1.1 UJ
CIS-1,2·DICHLOROETHENE 1.2 U 1.1 U
DICHLORODIFLUOROMETHANE 1.2 U 1.1 UJ
TOTAL XYLENES 1.2 U 1.1 U
TRANS-l,2-DICHLOROETHENE 1.2 U 1.1 U
TRICHLOROETHENE 1.2 U 1.1U
TRICHLOROFLUOROMETHANE 2 J 2 J
Semivolatile Organics lug/kg)
2-METHYLNAPHTHALENE 3:9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9U 3.8 U 3.8 U 3.9 U 3.85 U
ANTHRACENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 U 3.475 J ".

BENlO A ANTHRACENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ 19.975 J
BENlO A PYRENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ 21.475 J
BENlO B FLUORANTHENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U" 3.8 U 3.8 U 3.9 UJ 24.475 J
BENlO G,H,I)PERYLENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ. 9.475 J
BENlO K FLUORANTHENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ 11.975 J
BIS(2-ETHYLHEXYLlPHTHALATE 80 U 130 J nu 83 U 80 U 250 au j90 au 260 au nu 81 au 81 au
CHRY5ENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ 21.475 J
DIBENZO A,HlANTHRACENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 U 3.975 J
FLUORANTHENE 3.9 U 3.7 U . 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ 25.475 J
FLUORENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 U 3.475 J
INDENO(1,2,3·CDlPYRENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 tJ 3.7 U 3.9 U 3.8U 3.8 U 3.9 U 8.475
ISOSAFROLE 80 U 76 U nu 83 U 80 U 74 U 80 U 76 U nu 79 U 78.5 U
NAPHTHALENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 U 3.85 U
PHENANTHRENE 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ 8.975 J
PYRENE " 3.9 U 3.7 U 3.8 U 4.1 U 3.9 U 3.7 U 3.9 U 3.8 U 3.8 U 3.9 UJ 29.975 J
SAFROLE 80 U 76 U nu 83 U 80 U 74 U 80 U 76 U nu 480 259.5
Herbicides (ug/kClI
HEXACHLOROP.HENE 1 U 0.68 U 0.98 U. 1 U 1 U 0.94 U 1 U 0.97 U 0.98 U 1 U 0.995 U
PENTACHLOROPHENOL 0.54 U 0.51 U 0.52 U 0.55 U 0.54 U 0.5 U 0.54 U 0.51 U 0.52 U 0.53 U 0.525 U
Inorganics (mg/kg) .
ALUMINUM 8090 J 13800 J 7110 J 13500 J 12900 J . 5160 J 3520 J 6040 J 2120 J 8380 J 6560 J



APPENDIX A
POSITIVE HITS TABLE;

SUBSURFACE SOIL· ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 2 OF 8

LOCATION 168601 168602 168611 168612 168613 168617 168618 168619· 168622 168623 168623
N8AMPLE 1686010406 1686020406 1686110204 1686120204 1686130204 1686170204 1686180203 1686190203 1686220203 1686230203 1686230203-AVG
8AMPLE 1686010406 1686020406 1686110204 1686120204 1686130204 1686170204 1686180203 1686190203 1686220203 1686230203 168B230203-AVG
MATRIX S6 . S6 86 86 S6 86 86 86 S6 S6 8B
DEPTH RANGE 4·6 4·6 2-4 2-4 2-4 2-4 2-3 2-3 2-3 2-3 2-3
8AMPLE DATE 3127/2003 3/27/2003 3/27/2003 3/28/2003 3/28/2003 3/27/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003
VALIDATED Y Y

(

Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRA6 GRA6 GRA6 GRA6 GRA6 GRAB GRAB GRA6 GRA6 GRA6 GRAB
ANTIMONY 0.52 U 0.31 U 0.39 U 0.71 U 0041 U 0.31 U 0.51 U 0.24 U 0.14 U 0.24 U 0.285 U
AR8ENIC 2.7 J 3.2 J 3.3 J 8.3 J 3.5 J 1.8 J 5.9 J 2.3 J 0.63 J 4.1 J 3.05 J
6ARIUM 20.6 J 76.3 J 34.8 J 40.2 J 91.8 J 23.0 J 32.6 J 33.2 J 20.0 J 30.9 J 26.1 J
6ERYLLIUM . 0.38 U 0.50 J 0.33 U 0.53 U 0.88 J 0.87 J 2.4 J 0.41 U 0040 U 0.31 U 0.245 U
CADMIUM . 0.16 U 0.18 U 0.17 U 0.19 U 0.22 J 0.24 U 0.74 J 0.13 U 0.10 U 0.16 U 0.13 U
CALCIUM 468 J 602 J 334 J 143 J 380 U 607 J 1510 J 234 J 216 J 68.7 J 49.025 J
CHROMIUM 11.9 J 17.8 J 11:3 J 16.0 J 25.1 J 11.8 J 20.2 J 10.7 J 6.0 J 12.4 J 9.55 J
C06ALT 1.7J 2.2 J 3.0 J 3.7 J 2.9 J 15.7 J 7.0 J 3.0 J 2.4 J 3.0 J 2.4 J
COPPER 6.7 J 6.7 J 8.7 J 13.2 J 19.3 J 15.5 J 34.8 J 6.8 J 3.6 J 8.6 J 6.9 J
IRON 14800 J 15100 J . 15900 J 24600 J 13400 J 20500 J 8520 J 12500 J 12800 J 16900 J 13285 J
LEAD 6.0 J 7.2 J 8.1 J 10.3 J 9.5 J 6.1 J 14.2 J 6.3 J 3.4 J 7.3 J 5.65 J
LITHIUM 5.9 U 11.8 J 7.0 J 9.9 J 12.4 J 23.6 J 6.9 J 5.6 U 2.0 U 6.3 U 5.25 U
MAGNE81UM . 939 J 1070 J 1250 J 1970 J 1260 J 1330 J 910 J 849J 535 J 1350 J 1068 J
MANGANE8E 28.8 J 10.0 J 82.0 J 111 J 7.3 J 254 J 47.2 J 64.4 J 87.9 J 81.3 J 57.35 J
MERCURY 0.012 U 0.023 J 0.003 U 0.069 J 0.013 J 0.031 J 0.079 J 0.003 U 0.004 U 0.003 U 0.01775 J
NICKEL 4.8 J 6.8 J 7.2 J 10.2 J 14.7 J 35.6 J 25.1 J 6.3 J 6.5 J 6.8 J 5.4 J
POTASSIUM 245 J 621 J 366 J 646 J 2070 J 867 J 413 J 325 J 350 J 407 J 326 J
SELENIUM 0.06 U 0.11 U 0.10 U 0.38 U 0.24 U 0.07 U 0.63 J 0.10 U 0.02 U 0.15 U 0.115 U
SILVER 0.11 U 0.03 U 0.04 U 0.14 U 0.14 U 0.03 U 0.05 U 0.02 U 0.05 U 0.02 U 0.02 U
SODIUM 70.8 U 75.8 U 34.3 U 28.4 U 46.2 U 32.5 U 52.5 U 23.1 U 29.6 U 18.9·U 15.85 U
8TRONTIUM 4.9 J 13.6 J 4.6 J 5.6 J 21.8 J 5.3 J 9.9 J 4.0 J 7.9 J 3.8 J 3.25 J
TIN 0:67 U 0.57 U 0.52 U 0.56 U 0.50 'U 0.47 U 0.34 U 0.31 U 0.36 U 0.36 U 0.385 U
TITANIUM 75.9 J 58.5 J 82.1 J 162 J 43.5 J 36.7 J 13.8 J 43.1 J 12.2 J 106 J 81.15 J
VANADIUM 17.5 J 24.0 J 15.6 J 25.8 J 21.3 J 7.9 J 6.9 J 12.3 J 5.5 J 17.5 J 13.7 J
ZINC 10.2 J 11.8 U 20.6 J 35.9 J 15.2 U 59.0 J 17.8 J 14.0 J 15.6 J 20.2 J 16.15 J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/l00) 24 25 . 24
PH 5 5.1 5.8
TOTAL ORGANIC CAR60N (MGlKG) 3400 J 5300 J 14000 J
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• •APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE; INDIANA
PAGE 30F 8

•
. LOCATION 16S823 16S824 16S825 16S826 16S826 16S826 16S827 16S828 16S829 16S830 16S832

NSAMPLE 16S8230203-D 16S8240203 16S8250203 16S8260204 16S8260204-AVG 16S8260204-D 16S8270203 16S8280203 16S8290203 16S8300203 16S8320204
SAMPLE FD03280302 16S8240203 16S8250203 16S8260204 16S8260204·AVG FD04090303 16S8270203 16S8280203 16S8290203 16S8300203 16S8320204
MATRIX S8 . S8 S8 S8 S8 S8 S8 S8 S8 S8 S8
DEPTH RANGE 2-3 2-3 2-3 2-4 2-4 2-4 2·3 2·3 2·3 2·3 2·4
SAMPLE DATE 3/28/2003 3/28/2003 3/28/2003 4/912003 4/9/2003 4/9/2003 3/28/2003 3/28/2003 3/2812003 3/28/2003 4/9/2003
VALIDATED Y Y Y Y . Y Y Y Y Y Y Y
COLLECTION METHOD GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8
Volatile Oraanics (ua/ka)
ACETONE
CIS·1,2-DICHLOROETHENE
DICHLORODIFLUOROMETHANE
TOTAL XYLENES
TRANS-1,2·DICHLOROETHENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
Semivolatile Organics (uCl!kll)
2·METHYLNAPHTHALENE 3.8 U 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U .4 U 4 U 3.9 U ,
ANTHRACENE 5 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U ,"
8ENlO A ANTHRACENE 38 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
8ENlO A PYRENE 41 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
8ENlO 8 FLUORANTHENE 47 J 3.8 U 3.9 U 3.5 UJ 3.5 UJ 3.5 UJ . 3.6 U 3.7 U 4 U 4 U ., 3.9 UJ
8ENlO G.H,I)PERYLENE 17 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
8ENlO K FLUORANTHENE 22 J 3.8 U 3.9 U 3.5 U 3,5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
8IS(2-ETHYLHEXYL)PHTHALATE 868U 1308U 4808U 70 U 70.5 U 71 U 91 8U 1508U 82 U 4208U 80 U
CHRYSENE 41 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U . 3.9 U
DI8ENZO A,H)ANTHRACENE . 6 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
FLUORANTHENE 49 J 3.8 U 3.9 U 3.5 U 3.5 U 3:5 U 3.6 U 3.7 U 4 U 4 U . 3.9 U

. FLUORENE 5 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
INDENO(1,2,3'CD)PYRENE 15 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
ISOSAFROLE 78 U 76 U 80 U 70 lJ 70,5 U 71 U 73 U 75 U 82 U 81 U 80 U
NAPHTHALENE 3.8 U 3.8 U . 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U . 3.7 U 4 U 4 U 3.9 U
PHENANTHRENE 16 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
PYRENE 58 J 3.8 U 3.9 U 3.5 U 3.5 U 3.5 U 3.6 U 3.7 U 4 U 4 U 3.9 U
SAFROLE 78 U 76 U 80 U 70 U 70.5 U 71 U 73 U 75 U 82 U 81 U 80 U
Herbicides (ualkal
HEXACHLOROPHENE 0.99 U 0.97 U 1 U 0.96 J 0.925 J 0.89 J 0.93 U 0.96 U 1 U 1 U 1 U
PENTACHLOROPHENOL 0.52 U 0.51 U 0.53 U 0.47 U 0.47 U 0.47 U 0.49 U 0.51 U 0.55 U 1.6 J 0.54 U
Inorganics (mcilka)
ALUMINUM 4740 J 6110 J 9170 J 3610 J 3490 J 3370 J 1540J 2540 J 9780 J 9080 J 10300 J
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APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE40F8

LOCATION 168B23 168B24 168B25 168B26 168B26 168B26 168B27 168B28 168B29 168B30 168B32
N8AMPLE 168B230203-D 168B240203 168B250203 168B260204 168B260204-AVG 168B260204-D 168B270203 168B280203 168B290203 168B300203 16SB320204
8AMPLE FD03280302 168B240203 16SB250203 168B260204 168B260204-AVG FD04090303 168B270203 168B280203 168B290203 16SB300203 168B320204
MATRIX 8B 8B 8B .8B 8B 8B 8B SB 8B 8B 8B
DEPTH RANGE 2·3 2·3 2-3 2-4 2-4 2·4 2-3 2·3 2·3 2-3 2-4
8AMPLE DATE 3/28/2003 3/28/2003 3i28/2003 4/9/2003 4/9/2003 4/9/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 4/9/2003
VALIDATED Y Y Y Y . Y Y Y Y • Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
ANTIMONY 0.33 U 0.28 U 0.57 U 0.14 U 0.16 U 0.18 U 0.97 U 0.19 U 0.41 U 0.48 U 0.51 J
AR8ENIC 2.0 J 2.2 J 3.5 J 1.6 J 1.6 J 1.6 J 0.35 J 1.0 J 5.6 J 5.6 J 10.2 J
BARIUM 21.3 J 26.5 J 33.2 J 24.1 J 25.55 J 27.0 J 9.4 J 9.1 J 42.5 J 37.6 J 119 J
BERYLl:IUM 0.18 U 0.32 U 0.53 U 0.62 J 0.655 J 0.69 J 0.17 U 0.75 J 0.37 U 0.33 U 0.75 J
CADMIUM 0.10 U 0.12 U 0.20 U 0.32 J 0.345 J 0.37 J 0.09 U 0.17 U 0.18 U 0.18 U 0.43 J
CALCIUM 58.7 U 139 J 312 J 420'"J 381.5 J 343 J 204 J 199 J 184 J 122 J 1040 J
CHROMIUM 6.7 J 9.4 J 15.4 J 9.1 J 9.1 J 9.1 J 5.1 J 8.0 J 11.6 J 11.9 J 13.6 J
COBALT 1.8 J 2.4 J 2.5 J 13.9 J 18.25 J 22.6 J 0.54 J 7.9 J 3.2 J 3.3 J 7.8 J
COPPER 5.2 J 7.8 J 10.0 J 10.8 J 10.75 J 10.7 J 3.9 J 6.8 J 11.5 J 11.2 J 17.1 J
IRON 9670 J. 13500 J 21500 J 8210 J 8230 J 8250 J 3630 J 21800 J 15400 J 16900 J 18200 J
LEAD 4.0 J 5.8 J 7.4 J 7.9 U 6.375 J 8.8 J 4.4 J 6.4 J 6.5 J 8.3 J 20.1 J
LITHIUM 4.2 U 4.6 U 7.1 J 11.6 J 11.5 J 11.4 J 2.1 U 4.1 U 6.3 U 5.9 U 8.3 J
MAGNESIUM 786 J 955 J 1010 J 737 J 722J 707 J 279.J 628 J 1930 J 1740 J 1440 J
MANGANESE 33.4 J 44.6 J 9.8 J 286 J 403J 520 J 3.2 J 35.9 J 55.9 J 77.8 J 143 J
MERCURY 0.034 J 0.005 U 0.010 U 0.004 J 0.004 J 0.006 U 0.002 U 0.006 U 0.074 J 0.007 U 0.017 J
NICKEL 4.0 J 5.6 J 5.7 J 16.6 J 17.35 J 18.1 J 2.0 J 20.8 J 8.5 J . 7.6 J 10.4 J
POTAS81UM 245 J 334 J 383 J '752 J 760.5 J 769 J 487 J 333 J 487 J 458 J 461 J
8ELENIUM 0.08 U 0.08 U 0,10 U 0.04 U 0.06 U 0.08 U 0.03 U 0.06 U 0.12 U 0.19 U ·0.22 J
81LVER 0.02 U 0.02 U 0.03 U 0.14 U 0.145 J 0.22 J 0.02 U 0.06 U 0.03 U 0.03 U 0.05 U
SODIUM 12.8 U 13.9 U 30.3 U 26.0 U 27.45 U 28.9 U 23.6 U 15.8 U 26.9 U 23.1 U 50.5 J

. STRONTIUM 2.7 J 4.3 J 5.4 J 11.0 J 11.15 J 11.3 J 2.8 J 3.1 J 5.8 J 4.7 J 19.6 J
TIN 0.41 U 0.36 U 0.60 U 0.31 J 0.365 J 0.42 J 0.22 U 0.32 U 0.49 U 0.50 U 1.3 J
TITANIUM 56.3 J 63.5 J 47.7 J 25.1 J 24.55 J 24.0 J 16.7 J 15.3 J 131 J 121 J 74.4 J
VANADIUM 9.9 J 12.0 J 18.0 J 5.9 J 5.75 J 5.6 J 2.9 J 7.4 J 16.7 J 17.9 J 21.6 J
ZINC 12.1 J 17.5 J 11.5 J 48.9 J 49.05 J 49.2 J 4.5 U 59.6 J 29.1 J 27.9 J 31,2 J
'Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/100) . 18
PH 4.9
TOTAL ORGANIC CARBON (MG/KG) 4700 J
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• •APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 50F 8

•
LOCATION 165633 165634 165636 165638 165639 165640 165640 165640 165640 165641 165641
N5AMPLE 165B330204 165B340203 165B360203 165B380203 165B390203 1656400506 165B400608 1656400608·AVG 165B400608·D 1658410305 1656410507
5AMPLE 165B330204 1656340203 165B360203 165B380203 1656390203 1656400506 1656400608 1656400608·AVG FD03280303 1656410305 1658410507
MATRIX 56 .56 56 5B 5B 5B 5B S6 5B 5B 5B
DEPTH RANGE 2·4 2·3 2·3 2·3 2·3 5·6 6·8 6·8 6·8 3·5 5·7 .
SAMPLE DATE 4/9/2003 4/9/2003 4/9/2003 3/28/2003 3/2812003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/27/2003 3/27/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics lug/kg)
ACETONE 1.2 UJ. 1.1 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 4 J 14 J
CIS·l,2·DICHLOROETHENE 1.2 U l.lU 200 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
DICHLORODIFLUOROMETHANE 1.2 UJ 1.1 U 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.2 U 1.2 U
TOTAL XYLENES 1.2 U l.lU 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
TRAN5·1,2-DICHLOROETHENE 1.2 U 1.1 U .-. 12 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
TRICHLOROETHENE 1.2 U 4 ... 280 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
TRICHLOROFLUOROMETHANE 1.2 U 2 J 2 J 2 J 2 J 2.5 J 3 J 1.2 U 2 J
Semivolatile Or!lanics lu!l!k!l)
2·METHYLNAPHTHALENE 3.8 U 3.7 U 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4 J
ANTHRACENE .3.8 U 3.7 U 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4.1 U
BENlO A ANTHRACENE 4 J 7 J 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4.1 U
BENlO A PYRENE 6 J 10 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U. 4 U 4.1 U
BENlO B FLUORANTHENE 8 J 16 J 3.8 UJ 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4.1 U

. BENlO G,H,I)P.ERYLENE.. 3.8 U. _ _ .6 J 3.8 U 3.7 U - 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U . 4.1 U
BENlO K)FLUORANTHENE 6 J 13 . 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U . '4.1 U
BI5(2·ETHYLHEXYL)PHTHALATE 80 BU 74 U 110 BU 150 BU 1000 BU 1400 BJ 660 BU 350 BU 3506U 81 U 86 J
CHRYSENE 6 J 10 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 8
DIBENZO A,H)ANTHRACENE 3.8 U 3.7 U 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4.1 U
FLUORANTHENE 6 J 9 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4.1 U
FLUORENE 3.8 U 3.7 U 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4.1 U
INDENO(1,2,3'CDjPYRENE 3.8 U 6 J 3.8 U • 3.7 U . 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 4.1 U
ISOSAFROLE 76 U 74 U nu 75 U 82 U 80 U 80 U 80.5 U 81 U 81 U 150 J
NAPHTHALENE 3.8 U 3.7 U 3.8 U 3.7 U 5 J 3.9 U 3.9 U 3.95 U 4 U 4 U 6 J
PHENANTHRENE 3.8 U 3.7 U 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 6 J
PYRENE 7 J 12 3.8 U 3.7 U 4.1 U 3.9 U 3.9 U 3.95 U 4 U 4 U 6 J
SAFROLE 76 U 74 U 77U 75 U 82 U 80 U 80 U 80.5 U 81 U 81 U 67000
Herbicides (ug/kg)
HEXACHLOROPHENE 0.97 U I 0.94 U 0.98 U 0.96 U 1 U 1 U 1 U 1 U 1 U 0.73 U 0.74 U
PENTACHLOROPHENOL 0.51 U I 0.5 U 0.52 U 0.51 U 0.55 U 0.54 U 0.54 U 0.545 U 0.55 U 0.55 U 0.56 U
Inorganics (mg/kg)
ALUMINUM 5330 J 4790 J 7450 J 4530 J 12600 J 9140 J' 8330 J 9815 J 11300 J. 18600 J 11800 J
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. APPENDIX A .
POSITIVE HITS TABLE

SUBSURFACE SOIL - ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 6 OF 8

LOCATION 168833 168834 168836 168838 168839 168840 168840 168840 168840 168841 168841
N8AMPLE 1688330204 1688340203 1688360203 1688380203 1688390203 1688400506 1688400608 1688400608·AVG 1688400608·D 1688410305 1688410507
8AMPLE 1688330204 1688340203 1688360203 1688380203 1688390203 1688400506 1688400608 1688400608-AVG FD03280303 1688410305 16S8410507
MATRIX S8 S8 S8 S8 88 S8 S8 S8 S8 S8 S8
DEPTH RANGE 2-4 2-3 2-3 2-3 2-3 5·6 6·8 6·8 - 6·8 3·5 5·7
8AMPLE DATE 4/9/2003 4/9/2003 4/9/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/28/2003 3/27/2003 3/27/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRA8 GRAB GRA8
ANTIMONY 0.25 U 0.33 J 0.62 J 0.40 U 1.5 U 0.54 U 0.57 U 0.655 U 0.74 U 0.75 U 0.33 U
AR8ENIC 2.1 J 2.8 J 2.6 J . 2.4 J 7.9 J 5.7 J 4.6 J 5.9 J 7.2 J 6.0 J 9.4 J
BARIUM 30.2 J 34.7 J 45.3 J 26.7 J 58.2 J 58.2 J 72.2 J 70.4 J 68.6 J 76.8 J 36.5 J
BERYLLIUM 0.20 J 0.25 J 0.37 J 0.25 U 0.39 U 0.35 U 0.42 U 0.43 U 0.44 U 0.47 J 0.34 J
CADMIUM 0.19 J 0.57 J 0.24 J 0.19 U 0.28 U 0.21 U 0.22 U 0.245 U 0.27 U 0.27 U 0.25 U
CALCIUM 146 J 2150 J 408 J 192 U 528 J 601 J 1130 J 1435 J 1740 J 1540 J 586 J
CHROMIUM 6.7 J 8.0 J 10.9 J 10.0 J 14.5 J 13.5 J 11.4 J 13.05 J 14.7 J 20.0 J 21.8 J
COBALT 0.89 J 1.6 J 1.8 J 1.5 J 6.7 J 7.1 J 7.9 J 7.55 J 7.2 J 4.4 J 4.0 J
COPPER 5.4 J 12.4J 15.5 J 5.5 J 13.7 J 8.7 J 17.2 J 14.85 J 12.5 J 11.5 J 7.0 J
IRON 8650 J 9870 J 13300 J 12800 J 23900 J 17900 J 13600 J 17850 J 22100 J 20800 J 30300 J
LEAD 12.9 J 30.0 J 34.0 J 6.9 J 11.6 J 14.1 J 12.3 J 12.45 J 12.6 J 9.7 J 8.6 J
LITHIUM 3.4 J 3.7 J 4.6 J 4.3 J 9.7 J 7.9 J 7.3 J 8.5 J 9.7 J 13.5 J 8.4 J
MAGNE81UM . 495 J 630 J 710 J 593 J 2000 J 1100J 1010 J 1280 J 1550 J 2620 J 1290 J
MANGANE8E 8.1 J 16.7 J 15.6 J 24.7 J 415 J 314 J 229 J 336J 443 J 298 J 167 J
MERCURY 0.007 J 0.002 U 0.003 J 0.002 U 0.047 J 0.032 J 0.026 J 0.043 J 0.060 J 0.058 J 0.020 J
NICKEL 3.6 J 3.4 J 4.3 J 3.8 J 11.0 J 7.6 J 8.4 J 9.15 J 9.9 J 11.5 J 6.5 J
POTASSIUM 282 J 270 J 285 J 225 J 610 J 429 J 448 J 541.5 J 635 J 1550 J 810 J
SELENIUM 0.07 U 0.11 U 0.05 U 0.06 U 0.31 U 0.36 U 0.30 U 0.36 U 0.42 U 0.28 U 0.26 U
SILVER 0.05 U 0.42 J 0.08 U 0.02 U 0.05 U 0.05 U 0.07 U 0.05 U 0.03 U 0.04 U 0.03 U
SODIUM 20.8 U 19.3 U 27.1 U 27.9 U 44.2 U 19.9 U 38.2 U 38.4 U 38.6 U 69.4 U 62.0 U
STRONTIUM 7.8 J 15.9 J 16.6 J 4.0 J 8.2 J 7.3 J 9.4 J 12.55 J 15.7 J 17.1 J 8.0 J
TIN 0.31 J 0.35 J 0.46 J 0.30 U 0.66 U 0.49 U 0.50 U 0.545 U 0.59 U 0.55 U 0.49 U
TITANIUM 23.0 J 29.4 J 42.2 J 30.1 J 99.3 J 82.0 J . 70.3 J 96.65 J 123 J 177 J 173 J
VANADIUM 9.5 J 11.2 J 14.5 J 12.1 J 24.3 J 20.1 J 17.7 J 21.4 J 25.1 J 33.9 J 32.4 J
ZINC 8.6 U 54.5 J 83.3 J 11.6 U 39.7 U 26.7 U 33.3 U 33.75 U . 34.2 U 31.8 J 17.6 J
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/l00) 22 15
PH 7.5 5.3
TOTAL ORGANIC CARBON (MG/KGl - 1400 J 3400 J
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• •APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL· ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 7 OF 8.

LOCATION 16S647 16S648 16SB49 16SB50 16SB50 16SB50
NSAMPLE 16SB470405 16S6480203 16SB490405 16SB500103 16SB500103-AVG 16SB500103·D
SAMPLE 16SB470405 16S6480203 16SB490405 16SB500103 16SB500103·AVG 16FD12050301
MATRIX SB SB SB SB SB SB
DEPTH RANGE 4·5 2·3 4-5 1·3 1·3 1-3
SAMPLE DATE 1215/2003 1215/2003 1215/2003 1215/2003 1215/2003 1215/2003
VALIDATED Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (ug!kg)
ACETONE 1.18 UJ 1.12 UJ 6 J 0.978 UJ 1.009 UJ 1.04 UJ
CIS-l,2-DICHLOROETHENE 22 1.12U 0.814 U 0.978 U 1.009 UJ 1.04 UJ
DICHLORODIFLUOROMETHANE 170 130 J 79 J 110 110 J 110 J
TOTAL XYLENES 2 J 2 J 2 J 1 J 1.5 J 2 J
TRANS-l,2·DICHLOROETHENE 1.18 U 1.12 'U 0.814 U 1 J 1 J 1.04 UJ
TRICHLOROETHENE 61 9n 37 190 J 175 J 160
TRICHLOROFLUOROMETHANE 1.18U 1.12U 0.814 U 0.978 U 1.009 UJ 1.04 UJ
Semivolatile Organics (ug/kg)
2·METHYLNAPHTHALENE
ANTHRACENE
BENZO A ANTHRACENE
BENZO A PYRENE
BENZO B FLUORANTHENE -

_BENZO G,H,I)P-ERYLENE.. _ --
BENZO K FLUORANTHENE
BIS(2·ETHYLHEXYL)PHTHALATE
CHRYSENE
DIBENZO A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3·CD)PYRENE
ISOSAFROLE
NAPHTHALENE
PHENANTHRENE
PYRENE
SAFROLE
Herbicides (ug!kg) -
HEXACHLOROPHENE
PENTACHLOROPHENOL
Inoraanics (mglkg)
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APPENDIX A
POSITIVE HITS TABLE

SUBSURFACE SOIL - ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 8 OF 8

LOCATION 16S847 16S848 168849 168B50 168B50 16SB50
N8AMPLE 1688470405 1688480203 168B490405 168B500103 168B500103-AVG 168B500103-D
8AMPLE 1688470405 168B480203 1688490405 168B500103 168B500103-AVG 16FD12050301
MATRIX 8B 8B 8B 8B 8B 8B
DEPTH RANGE 4-5 2-3 4-5 1-3 1·3 1-3
SAMPLE DATE 12/5/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003 12/5/2003
VALIDATED Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM

. COBALT
COPPER
IRON
LEAD
LITHIUM
MAGNESIUM
MANGANE8E .
MERCURY
NICKEL
POTAS81UM
SELENIUM
81LVER
80DIUM
STRONTIUM
TIN
TITANIUM
VANADIUM
ZINC
Miscellaneous Parameters
CATION EXCHANGE CAPACITY (MEQ/l00)
PH
TOTAL ORGANIC CARBON (MG/KG)
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APPENDIX A
POSITIVE HITS TABLE

SEDIMENT - ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES' INCINERATOR

NSWC CRANE, INDIANA
PAGE 1 OF 4

••
LOCATION 16S002 16SD03 165004 165005 165006 165006 165006 165008 165009 165010 165011 165011 165011 16SWISD12 165WIS013
N5AMPLE 1650020004 165D030004 16SD040004 16500S0004 16SD060004 165D060004-AVG 1650060004-0 1650080004 1650090004 1650100004 1650110004 1650110004·AVG 1650110004-0 1650120004 1650130004
5AMPLE 1650020004 165D030004 16SD040004 16S00S0004 16S0060004 .165D060004-AVG F004010302 1650080004 1650090004 165010Clll04 1650110004 16S0110004-AVG F004010301 1650120004 1650130004
MATRIX 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
DEPTH RANGE 0-0.3 0-0.3 0·0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3 0-0.3
5AMPLEDATE 411flOO3 411flOO3 411flOO3 411flOO3 411flOO3 411flOO3 411fl003 ·411flOO3 411fl003 411fl003 41112003 . 411flOO3 . 41112003 1012512003 1012512003
VALIDATED Y Y y y y y y y y y y y y y y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB . GRAB GRAB
Volatile OrQanlcs /uQ/kQI
ACETONE 11 J 6 J
CIS·l.2·DICHLOROETHENE 3 J 1.2 U
DICHLORODIFLUOROMETHANE l.4.U 1.2 U
TRICHLOROETHENE 2 J 1.2 U
5emlvolatlle OrQanlca /uQ/kQI
2·METHYLNAPHTHALENE 4.4 U 5 J 4.3 U 4 U 4.1 U 4.15 U 4.2 U 4.4 U ·4.3 U 4.3 U 5.8 U 4.45 J 6 J
ACENAPHTHENE 4.4 U 3.9 U 4.3 U 8 J 4.1 U 4.15 U 4.2 U 4.4 U 4.3 U 4.3 U 5.8 U 5.85 U 5.9 U
ACENAPHTHYLENE .4.4 U 8 . 5 J 4 J 4.1 U 4.15 U 4.2 U 4.4 U 4.3 U 4.3 U 5.8 U 4.45 J 6 J
ANTHRACENE 4.4 U 3.9 U 5 J 15 4.1 U 4.15 U 4.2 U 4.4 U 4.3 U 5 J 6 J 7.5 J 9 J
BENlO AIANTHRACENE 6 J 13 J 7 J 66 5 J 5 J 5 J 4.4 UJ 4.3 U 15 31 J 41.5 J 52 J
BENlO AIPYRENE 8 J 3.9 UJ 12 84 7 J 7 J 7 J 4.4 UJ 4.3 U 21 43 J 56 J 69 J
BENlO BIFLUORANTHENE. 20 3.9 UJ 32 120 10 9.5 9 4.4 UJ 6 J. 30 57 J 72 J . 87 J
BENlO G.H.I)PERYLENE 11 62 J 33 65 5 J 6 J 7 J 4.4 UJ 4.3 U 29 63 J 86.5 J 110 J
BENZO KIFLUORANTHENE 9 3.9 UJ 8 J 65 7 J 6 J 5 J 4.4 UJ 4.3 U 18 28 J 43.5 J 59 J
CHRYSENE 19 60J 18 100 12 9.5 J 7 J 4.4 UJ 5 J 31 52 63 J 74 J
DI·N·BUTYL PHTHALATE 89 U 79 U 86 U 82 U 84U 84.5 U 85 U 130 J 87 U 87 U 120 U 120 U 120 U
DIBENlO(A.H)ANTHRACENE 4.4 U 3.9 UJ 4.3 U 18 4.1 U 4.15 U .4.2 U 4.4 UJ 4.3 U 4.3 U 5.8 UJ 5.85 W 5.9 UJ
DIPHENYLAMINE 89 U 170 J 86 U 82 U 84 UJ 251 J 460 J 90 U 140 J 87 U 120 U 120 U 120 U
FLUORANTHENE 25 22 12 160 11 9.5 J 8 J 5 J 6 J 30 55 70 85
FLUORENE 4.4 U 3.9 U 4.3 U 8 J 4.1 U 4.15 U 4.2 U 4.4 U 4.3 U 4.3 U 5.8 U 5.85 U 5.9 U
INDENOll.2.3-CDIPYRENE 7 J 43 J 24 55 4.1 U 4.025 J 6 J 4.4 UJ 4.3 U 19 38J 55.5 J 73 J
NAPHTHALENE 4.4 U 6 J 4.3 U 5 J 4.1 U 4.15 U 4.2 U 4.4 U 4.3 U 4.3 U 5.8 U 5.85 U 5.9 U
PHENANTHRENE 14 14 8 J 100 6 J 6 J 6 J 4 J 4.3 U 18 30 36 42
PYRENE 20 44J 17 170 13 11.5 10 9 J 6 J 39 88 109 J 130 J
Harbicldes lull1kQI
PENTACHLOROPHENOL I 0.6 U I 2.9 J 7.6 I 0.55 U I 0.56 U I 0.565 U I 0.57 U I 0.6 U I 2.6 J I 9.4 J 19 J I 21.5 J I 24 J I I I
EXDloslves /ma1kQI

12.6·DINITROTOLUENE I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U 0.25 U I 0.25 U r 0.25 U I 0.25 U 0.25 U I 0.25 U I 0.54 J I 0.25 U I
IRDX I 0.25 U I 0.27 J I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I
InorQanlca /mll1kQI
ALUMINUM 11800 6060 J 12900 J 6620 J 5560 6255 6950 8190 J 9830 6940 J 10300 J 9975 J 9650 J 9490 J 11200 J
ANTIMONY 7.8 J 69.6 J 42.0 J 35.3 J 174 J 89.4 J 4.8 J 4.3 J 15.1 J 25.5 J 8.1 J 7.85 J 7.6 J 2.7 J 4.1 J
ARSENIC 11.2 J 3.4 J 8.7 J 6.6 J 3.9 J 3.25 J 2.6 J 8.8 J 9.8 J 14.1 J 10.3 J 9.35 J 8.4 J 9.8 J 29.8 J
BARIUM 1240 J 2820 J 231 J 1460 J 1680 J 1018.5 J 357 J 143 J 572 J 257 J 171J 261 J 351 J 107 J 137 J
BERYLLIUM 0.63 J 0.39 U 0.56 J 0.43 J 0.52 J 0.3625 J 0.41 U 0.59 J 0.56 J 0.88 J 0.80 J 0.72 J 0.64 J 1.1 J 2.3 J
CADMIUM 4.8 J 18.1 J 7.1 J 18.1 J 19.5 J 12 J 4.5 J 0.80 J 11.1 J 6.8 J 3.0 J 3.2 J 3.4 J 0.81 J 1.9 J
CALCIUM 2980 J 54200 J 2450 J 59800 J 28600 J 17680 J 6760 J 1520 J 4240 J 1480J 7740 J 8745 J 9750.J 891 J 616 J
CHROMIUM 20.5 J 15.4 J 19.6 J 24.7 J 23.8 J 18.35 J 12.9 J 13.3 J 19.6 J 68.5 J 27.0 J 22.35 J 17.7 J 19.8 J 80.9 J
COBALT 12.4 J 3.4 J 11.2 J 9.3 J 6.3 J 5.3 J 4.3 J 12.8 J 11.6 J 14.0 J 10.2 J 11.65 J 13.1 J 41.2 J 399 J
COPPER 172 J 1980 J 68.7 J 1790 J 2570 J 1422 .J 274 J 85.3 J 332J 250 J 266 J 274 J 282 J 20.1 J 28.5 J
IRON 30600 J 21000 J 25500 J 25800 J 30500 J 25700 J 20900 J 18200 J 25700 J 65100 J 28500 J 24700 J 20900 J 43300 J 126000 J



APPENDIX A
POSITIVE HITS TABLE

SEDIMENT· ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE20F4

LOCATION 165002 165003 165004 165005 165006 165006 165006 165008 165009 165010 165011 165011 165011 165WIS012 165W1S013
N5AMPLE 1650020004 1650030004 165D040004 1650050004 1650060004 165D060004-AVG 1650060004-0 1650080004 1650090004 1650100004 1650110004 16S0110004-AVG 1650110004·0 1650120004 1650130004
5AMPLE 1650020004 1650030004 165D040004 1650050004 16S0060004 165D060004-AVG F004010302 1650080004 1650090004 1650100004 1650110004 1650110004-AVG F004010301 . 1650120004 16S0130004
MATRIX 50 50 SO SO 50 50 50 50 50 50 50 50 50 50 50
DEPTH RANGE 0·0.3 0-0.3 0·0.3 D-0.3 0-0.3 0·0.3 0·0.3 0-0.3 0-0.3 0-0.3 0-0.3 0·0.3 0·0.3 0-0.3 0·0.3
5AMPLE DATE 41112003 41112003 41112003 41112003 41112003 41112003 41112003 41112003 41112003 41112003 41112003 41112003 4/112003 1012512003 1012512003
VALIDATED Y Y Y Y Y Y Y Y Y Y y y y y y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
LEAD 770 J 4990 J 229 J 3570 J 15200 J 8855 J 2510 J 336 J 1480 J 1010 J 1120 J 1055.5 J 991 J 81.4 J 145 J
LITHIUM 8.8 J 2.9 J 10.4 J 4.7 J . 4.1 J 4.6 J 5.1 J 7.2 J 8.1 J 4.5 J 8.1 J 8.25 J 8.4 J
MAGNESIUM 1620 J 4820J 2100 J 6080 J 2220 J 1770 J 1320 J 1310 J 1540 J 677 J 1700 J 1785 J 1870 J 705 J 470J
MANGANESE 893 J 175 J 300 J 790 J 376 J 219.95 J 63.9 J 966 J 596 J 918 J 976 J 1303 J 1630 J 1460 J 2410 J
MERCURY 0.17 J 2.7 J 0.35 J 0.18 J 0.22 J 0.113 J 0.006 J 0.080 J 0.10 J 1.1 J 0.25 J 0.255 J 0.26 J 0.036 J 0.037 J
NICKEL 13.5 J 12.5 J 13.2 J 17.6 J 16.5 J 12.65 J 8.8 J 10.6 J 12.1 J 12.1 J 22.5 J 22.55 J 226 J 43 J 58 J
POTASSIUM 606J 282 J 645J 350 J 438 J 509.5 J 581 J 492 J 605 J 328 J 589 J 630.5 J 672 J 866 J 704 J
SELENIUM 0.55 J 0.17 U 0.46 J 0.33 J 0.14 'U 0.13 U 0.12 U 0.50 J 0.47 J . 0.39 J 0.90 J 0.94 J 098 J 0.57 J 1.5 J.
SODIUM 40.2 U 43.8 U 23.6 U .34.4 U 20.6 U 19.55 U 18.5 U 44.0 U 16.3 U 11.7 U 160 J 1815 J 203 J 34.1 U ·34.9 J
STRONTIUM 51.0 J 2740 J 109 J 791 J 886 J 541 J 196 J 62.2 J . 227 J 57.8 J 58.0 J 68.5 J 79.0 J
THALLIUM 0.14 U 0.06 U 0.19 U 0.09 U 0.09 U 0.12 U 0.15 U . 0.16 U 0.14 U 0.09 U 0.16 U 0.225 U 0.29 U 0.14 U 0.16 U
TIN 2.2 J 12.3 J 3.2 J 12.5 J 19.0 J 10.05 J 1.1 J 1.1 J 2.4 J 2.8 J 5.3 J 4.8 J 4.3 J 0.4 J 0.31 U
TITANIUM 82.5 J 35.7 J 156 J 64.3 J 9.4 J 15 J 20.6 J 112 J 60.7 J 95.3 J 100 J 101.5 J 103 J 43.8 J 61.2 J
VANADIUM 34.9 J 12.8 J 35.8 J 21.0 J 17.1 J 16.6 J 16.1 J 25.0 J 29.5 J 48.9 J 40.3 J 37.8 J 35.3 J 24.6 J 71.7 J
ZINC 1700 J 23400 J 952 J 14300 J 7700 J 4263 J 826 J 573 J 1570 J 2330 J 2680 J 2465 J 2250 J 243 J 514 J
AVSlSEM fumo/g)
ACID VOLATILE SULFIDE 0.53 0.56 0.55 0.54 0.59
CADMIUM . 0.024 J 0.145 J 0.1145 J 0.084 J 0.075 J
COPPER 183 18.3 17.85 17.4 4.98
LEAD 2.6 16.3 15.45 14.6 4.14
MERCURY 0.00011 0.00014 0.000115 0.00009 0.00015
NICKEL 0.028 0.068 0.0655 0.063 0.035
SEMIAVS 51 220 205 190 50
ZINC 22.4 J 91 J 81.8 J 72.6 J 20.6 J
.la, _ II _____ .. _
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POSITIVE HITS TABLE
SEDIMENT· ROUNDS 1 AND 2

SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA.

PAGE 3 OF 4

LOCATION - 165W1S013 16SWIS013 )6SW1S014 165W1S015 165W1S016 16SW/S017 16SWIS017 165W1S017 16SWIS018 16SWIS019 16SWIS020 16SWIS021 165WIS022
N5AMPLE 16S0130004-AVG 1650130004-0 1650140004 1650150004 1650160004 1650170004 1650170004-AVG 1650170004-0 1650180004 1650190004 1650200004 1650210004 1650220004
5AMPLE 1650130004-AVG 16F010250301 1650140004 1650150004 1650160004 1650170004 16S0170004-AVG 16F010240302 1650180004 1650190004 1650200004 1650210004 1650220004
MATRIX SO SO 50 50 SO SO 50 SO SO 50 SO SO 50
DEPTH RANGE 0-0.3 0-0.3 . 0·0.3. 0·0.3 0-0.3 0-0.3 0·0.3 0·0.3 0·0.3 0·0.3 0-0.3 0-0.3. 0·0.3
SAMPLE DATE 1012512003 1012512003 10124f.!003 10124f.!003 10124f.!003 101'241'2003 101241'2003 101241'2003 101'241'2003 101'241'2003 1012512003 101241'2003 101241'2003
VAUOATEO Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatila Organics (uglkg)
ACETONE 3.325 J 1.3 U 7 J 7 J 3 J 1.3 U 2.825 J 5 J 1.2 U 7 J 5 J . 1.1 UJ 69 J
CI5·1.2·DICHlOROETHENE 1.25 U 1.3 U 1.2 U 1.2 U 1.3 U 1.3 U 1.25 U 1.2 U 1.2 U 1 U 1.2 U 1.1 U 1.58 U
DICHlORODIFLUOROMETHANE 1.25 U 1.3 U 1.2 U 1.2 U 1.3 U 1.3 UJ 1.25 UJ 1.2 U 1.2.U 22 1.2 U 1.1 U 1.58 U
TRICHLOROETHENE 1.25 U 1.3 U 1.2 U 1.2 U 1.3 U 1.3 U 1.25 U 1.2 U 1.2 U 1 U 1.2 U 1.1 'U 1.58 U
Semivolalile Organics (uglkg)
2-METHYLNAPHTHALENE 4.6 U
ACENAPHTHENE 4.6 U
ACENAPHTHYLENE 4.6 U
ANTHRACENE 4.6 U
BENlO AlANTHRACENE 5 J
BENlO AlPYRENE 4.6 U
BENlO B)FLUORANTHENE 4.6 U
BENlO G.H,IjPERYLENE 4.6 U

• BENlO KlFLUORANTHENE 4.6 U
CHRYSENE 4.6 U
DI·N·BUTYL PHTHALATE
DIBENlOIA,HlANTHRACENE 4.6 U
DIPHENYLAMINE ..
FLUORANTHENE 4.6 U
FLUORENE 4.6 U
INDENOll,2,3-GDlPYRENE 4.6 U
NAPHTHALENE 4.6 U
PHENANTHRENE 4.6 U
PYRENE 4.6 U

"

"'r'
.~

.-"':!

/F
t;;:.~
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..~
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,,~

Herbicides (uglkg)
IPENTACHLOROPHENOL I I I I 1-' , I I I I . I I I
Exploslvea (mglkg)

----

12.6-DINITROTOlUENE I 0.25 U I 0.25 U I 0.25 U I 0.92 J 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I . I
IRDX I 0.25 U I 0.25 U I 0.25 U I 0.25 U 0.25 U I 0.25 U I. 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25 U I 0.25U I I
Inoraanlcs (malka)
ALUMINUM 11000 J 10800 J 8930 J 13700 J 12700 J 11200 J 11000 J 10800 J 8090 J 8730 J 8710 J 12800 J
ANTIMONY 3.65 J 3.2 J 1.7J 0.65 J 9.5 J 1 J 0.855 J 0.71 J 1.2 J 1.1 J 1.4 J 1.3 J
ARSENIC 32.2 J 34.6 J 27.5 J 18.7 J 9.5J 17.4 J 31.9 J 46.4 J 34.8 J 30.8 J 24.4 J 25.9 J
BARIUM 114.6 J 92.2 J 84.5 J 76.6 J 198 J 113 J 114 J 115 J . 62.5 J 110 J 454 J 127 J
BERYlliUM 2.25 J 2.2 J 1.6 J 1.8 J 1.1 J 1.5 J 1.65 J 1.8 J 2.6 J 2.4 J 3 J 1.9 J
CADMIUM 1.65 J 1.4 J 0.38 J 0.47 J 3 J 0.53 J 0.615 J 0.7 J 0.54 J 0.79 J 0.62 J 0.45 J
CALCIUM 555.5 J 495 J 846 J 779 J 1120 J 1980 J 1448 J 916 J 362J 973 J 539 J 805 J
CHROMIUM 70.65 J 60.4 J ·36.9 J 57.2 J 22.7 J 38.3 J 41.5 J 44.7 J 78.5 J 71.8 J 85 J 48 J
COBALT 40.3 J 40.7 J 38.7 J 17.8 J 20.2 J 21.2 J 22.7 J 24.2 J 21.4 J 26.9 J 29.7 J 38.2 J
COPPER . 29.2 J 29.9 J 14.8 J 13.1 J 121 J 13.4 J 14.65 J 15.9 J 12.6 J 13.5 J 14.9 J 15 J
IRON 125500 J 125000 J 74000 J 87700 J 29800 J 58500 J 69950 J 81400 J 124000 J 122000 J 141000.J 80800 J



APPENDIX A
POSITIVE HITS TABLE

SEDIMENT· ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 4 OF 4

LOCATION 16SWIS013 16SWIS013 16SWISD14 16SWIS015 16SW1S016 16SW1S017 16SWIS017 16SW1S017 16SWIS018 165WIS019 165W1S020 165W/5021 165WIS022
NSAMPLE 16S0130004-AVG 16S0130004-0 1650140004 1650150004 16S0160004 16S0170004 1650170004-AVG 16S0170004-0 16S0180004 1650190004 16S0200004 16S0210004 1650220004
SAMPLE 16S0130004-AVG 16F010250301 1650140004 16S0150004 16S0160004 1650170004 1650170004-AVG 16F010240302 16S0180004 16S0190004 1650200004 16S0210004 1650220004
MATRIX 50 50 SO 50 50 SO 50 50 SO SO SO 50 SO
DEPTH RANGE 0·0.3 0·0.3 . 0-0.3 0-0.3 0-0.3 0·0.3 0-0.3 0·0.3 0·0.3 O· 0.3 0-0.3 0·0.3 0·0.3
SAMPLE DATE 1012512003 1012512003 1012412003 1012412003 1012412003 1012412003 1012412003 1012412003 1012412003 1012412003 1012512003 1012412003 1012412003
VAUOATEO Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
LEAD 141 J 137 J 29.6 J 19.7 J 371 J 34.1 J 42.2 J 50.3 J 28.1 J 27.1 J 73.2 J 39.6 J
LITHIUM
MAGNESIUM 432.5 J 395 J 491 J 748 J 838 J 839 J 841.5 J 844 J 292 J 400 J 646 J 916 J
MANGANESE 2260 J 2110 J 2270 J 834 J 2140 J 1650 J 1525 J 1400 J 1370 J 1900 J 3650 J 2670 J
MERCURY 0.0425 J 0.048 J 0.026 J 0.034 J 0.93 0.037 J 0.0345 J 0.032 J 0.025 J 0.022 J 0.043 J 0034 J
NICKEL 59.4 J 60.8 J 39.2 J 34.4 J 21 J 27.1 J 33.65 J 40.2 J 43 J 43.4 J 34.5 J 36.4 J
POTASSIUM 721.5 J 739 J 739 J 1030 J 1120 J 1130 J 1037.5 J 945 J 438 J 462 J 757 J 1120 J
SELENIUM 1.5 J 1.5 J 0.99 J 0.53 J 0.47 J 0.59 J 0.615 J 0.64 J 0.5 J 0.72 J 0.7 J 1.2 J
SODIUM 22.475 J 20.1 U 43.9 J 33.8 J 26.5 U 25.9 U 28.3 U 30.7 U 15.2 U 9.8 U 26.7 U 40.3 J
STRONTIUM
THALLIUM 0.13 U 0.1 U 0.26 U 0.17 U 0.21 U 0.14 U 0.12 U 0.1 U 0.08 U 0.1 U 0.48 J 0.19 U
TIN 0.285 U 0.26 U 0.17 U 0.31 U 1.8 U 0.59 U 0.4 U 0.21 U 0.31 U 0.24 U 0.26 U 0.25 U
TITANIUM 51.55 J 41.9 J 54.3 J n,6 J 61.7 J 73.4 J 52.6 J 31.8 J 56.4 J 50.6 J 39.5 J 44 J
VANADIUM 66.25 J 60.8 J 43.7 J 47.6 J 28.3 J 36.1 J 39.2 J 42.3 J 56.3 J 50.2 J 46.3 J 52.4 J
ZINC 508 J 502J 124 J 74.9 J 844 J 79.9 J 145.95 J . 212 J 92.5 J 206 J 131 J 109 J
AVSlSEM lumolal.
ACID VOLATILE SljLFIDE
CADMIUM
COPPER
LEAD
MERCURY
NICKEL
SEMJAVS
ZINC
••. -t. .__ ~ ~ ..
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER - ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 1 OF9

•
LOCATION 16SWOl 16SWOl 16SWOl 16SW02 16SW02 16SW02 16SW02 16SW02 16SW07 16SW07 16SW07 16SW07 16SW07
NSAMPLE 16SW010l 16SW010H 16SW0102 16SW0201 16SW0201·F 16SW0202 16SW0202·AVG 16SW0202·D 16SW0701 16SW0701·AVG 16SW0701·D 16SW070H 16SW0701·F·AVG
SAMPLE 16SW010l 16SW0101F 16SW~102 16SW0201 16SW0201F 16SW0202 16SW0202·AVG 16FD12060301 16SW0701 16SW0701·AVG FD04100301 16SW0701F 16SW0701·F·AVG
MATRIX SW SF SW SW SF SW SW SW SW SW SW SF SF
DEPTH RANGE - - - - - - - - .- - ... .- -
SAMPLE DATE 4/112003 41112003 121612003 4/10/2003 411012003 121612003 121612003 121612003 411012003 4/1012003 4/1012003 4/1012003 4/1012003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Oraanlcs (ull1l.1
ACETONE 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
CHLOROFORM 0.3 U . 2.4 2.45 2.5
CIS·l,2·DICHLOROETHENE 0.3 U 7.1 7.25 7.4
TRICHLOROETHENE 3.3 8.8 9 9.2
VINYL CHLORIDE 0.3 U 0.3 U 0.425 J 0.7 J
5emlvolali1e Oraanlcs (ull1l.1
2·METHYLNAPHTHALENE 0.67 J 0.05 U 0.05 U 0.05 U 0.05 U
ACENAPHTHENE 0.9 J . 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
ANTHRACENE 0.31 J 0.05 U 0.05 U 0.05 U 0.05 U
BENZOIAIANTHRACENE 0.31 J 0.05 U 0.05 U 0.05 U 0.05 U
BIS(2-ETHYLHEXYLlPHTHALATE 86 BJ 2 BU 3 BU 2 BU 2 BU
CHRYSENE 0.78 J 0.05 U 0.05 U 0.05 U 0.05 U
FLUORANTHENE 1.09 J 0.05 U 0.05 U 0.05 U 0.05 U
FLUORENE 0.59 J 0.05 U 0.05 U 0.05 U 0.05 U
NAPHTHALENE 1.3 J 0.05 U 0.05 U 0.05 U 0.05 U
PHENANTHRENE - 1.26 J 0.05 U 0.05 U 0.05 U 0.05 U
PYRENE 2.34 J 0.05 U 0.05 U 0.05 U 0.05 U
Herbicides (ull1l.1
HEXACHLOROPHENE I 0.082 J I I I 0.025 U I I I I I 0.025 U I 0.025 U I 0.025 U I I
IPENTACHLOROPHENOL I 0.19 J I I I 0.02 J I I I I I 0.015 R I 0.016 J I 0.016 J I I
EXDloslves (ull1l.1
2,4,6-TRINITROTOLUENE 0.455 U 0.8 U 2.1 2.1 2.1
2·AMINO-4,6·DINITROTOLUENE 0.455 U 0.8 U 0.89 J 0.875 J 0.86 J
4-AMINO-2,6·DINITROTOLUENE 0.455 U 0.8 U 2.2 J 2.2 J 2.2 J
HMX 29000 1.5 J 0.55 U 0.485 U 0.42 U
RDX 88000 9.2 2.9 2.9 2.9
Totallnoraanlcs (u!l1l1
ALUMINUM 7.6 U 82.4 U 298 J 263 J 228 J
ANTIMONY 1.3 U 2.9 U 2.5 U 2.55 U 2.6 U
ARSENIC 0.38 U .3.4 J 2.9 J 2.9 J 2.9 J
BARIUM 66.3 J 91.0 J 73.4 J 73.15 J 72.9 J
CADMIUM 0.05 U 0.40 U 0.16 U 0.195 U 0.23 U
CALCIUM 30300 J 30400 J 37100 J 36800 J 36500 J
CHROMIUM 0.25 U' 3.4 J 2.0 J 1.9 J 1.8 J
COBALT 0.78 U 0.05 U 0.76 U 0.755 U 0.75 U
COPPER 2.0 J 17.2 J 10.7 J 10.85 J 11.0 J



APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER - ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 2 OF 9

LOCATION 16SW01 16SW01 16SW01 16SW02 16SW02 16SW02 16SW02 16SW02 16SW07 16SW07 16SW07 16SW07 16SW07
NSAMPLE 16SW0101 16SW0101·F 16SW0102 16SW0201 16SW0201·F 16SW0202 16SW0202·AVG 16SW0202·D 16SW0701 16SW0701·AVG. 16SW0701·D 16SW0701·F 16SW0701·F·AVG
SAMPLE 16SW0101 16SW0101F 16SW0102 16SW0201 16SW0201F 16SW0202 16SW0202·AVG 16FD12060301 16SW0701 16SW0701·AVG FD041 00301 16SW0701F 16SW070H·AVG
MATRIX SW SF SW SW SF SW SW SW SW SW SW SF SF
DEPTH RANGE - - - - - , - - _. .- - - ... .-
SAMPLE DATE 4N12003 41112003 121612003 4/1012003 4/1012003 121612003 121612003 121612003 4110/2003 411012003 4110/2003 4/10/2003 4/1012003 .
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
IRON 60.5 J 17.1 U 194 U 160.5 U 167 U
LEAD 0.15 U 13.1 J 4.6 J 4.6 J 4.6 J
MAGNESIUM 5190 J 5700 J 6560 J 6550 J 6540 J
MANGANESE 44.3 J 10.6 J 5.2 J 5.05 J 4.9 J
MERCURY 2.0 0.020 U 0.020 U 0.02 U 0.020 U
NICKEL 1.6 J 0.61 U 0.95 J 0.96 J 0.97 J
POTASSIUM 1640J 639 J 2430 J 2405 J 2360 J
SODIUM 12400 J 29300 J 64600 J 84050 J 83300 J
STRONTIUM 190 J 213 J 226 J 229.5 J 233 J
TITANIUM 0.24 U 2.2 J , 10.2 J 7.25 J 4.3 J
VANADIUM 0.05 U 0.39 U 1.2 J 1.1 J 1.0 J
ZINC 3.2 U 176 J 80.1 J 79.9 J 79.7 J
Dissolved Inoraanlcs /ua[L1
ALUMINUM 575 22.3 U 49.4 U 44.9 U
ANTIMONY 2.1 U 2.6 U 2.5 U 2.225 J
ARSENIC 0.60 U 3.2 J 2.6 J 2.6 J
BARIUM 70.5 J 91.5 J 71.8 J 71.6 J
CADMIUM 3.3 J 0.40 U 0.15 U 0.26 U
CALCIUM 31000 J 29200 J 31700 J 37950 J
CHROMIUM 1.7 J 3.2 J 1.5 J 1.55 J
COBALT 026 U 0.15 U 0.71 U 0.705 U
COPPER 17.9 J 16.2 J 9.1 J 9.2 J
IRON 4100 J 36.6 U 42.3 U 42.4 U
LEAD 26.2 J 6.4 J 1.9 U 1.625 J
MAGNESIUM 5310 J 5620 J 6560 J 6545 J
MANGANESE 23.4 J 10.1 J 2.6 U 2.65 U
MERCURY 0.02 U 0.020 U 0.020 U 0.02 U
NICKEL 2.2 J 0.50 U 0.64 J 0.62 J
POTASSIUM 1940 J 642 J 2370 J 2365 J
SODIUM 12100 J 26200 J 87000 J 66000 J
STRONTIUM 196 J 207 J 234 J 235.5 J
TITANIUM ·3.9 J 1.3 U 3.2 J 2.7 J
VANADIUM 0.76 U 0.29 U 0.69 U 0.675 U
ZINC 76.6 J 170 J 66.0 J 6615 J
Miscellaneous Parameters /mlVL)·

IAMMONIA·N I 2.6 J I I 0.01 U I I I I 0.01 U 0.0125 0.02 I I
INITRITEINITRATE·N I 3.3 J I I I 0.22 I I . I I 1.5 1.5 1.5 I I

~. i.
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER· ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 3 OF 9

e·

LOCATION 16SW01 16SW01 16SW01 16SW02 16SW02 16SW02 16SW02 16SW02 16SW07 16SW07 16SW07 16SW07 16SW07
NSAMPLE 16SW0101 16SW0101-F 16SW0102 16SW0201 16SW0201-F 16SW0202 16SW0202·AVG 16SW0202·D 16SW0701 16SW0701·AVG 16SW0701·D 16SW0701·F 16SW0701·F-AVG
SAMPLE 16SW0101 16SW0101F 16SW.0102 16SW0201 16SW0201F 16SW0202 16SW0202·AVG 16FD12060301 16SW0701 16SW0701·AVG FD041 00301 16SW0701F 16SW0701-F-AVG
MATRIX SW SF SW SW SF SW SW SW SW SW SW SF SF
DEPTH RANGE' - - - - - - - - - - - -- -
SAMPLE DATE 411/2003 411/2003 1216/2003 411012003 411012003 121612003 121612003 1216/2003 4110/2003 4/10/2003 4/10/2003 411012003 4110/2003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB . GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Field Parameler
DISSOLVED OXYGEN· METER (MGIL) 12.65 10.51 10.69 10.69 10.63 10.63
OXIDATION REDUCTION POTENTIAL (MV) 193.9 90.9 143.2 143.2 89.1 89.1
PH 6.65 8.13 7.61 7.61 8.4 8.4
SPECIFIC CONDUCTANCE (MSlCM) 0.305 0.281 0.224 0.224 0.591 0.591
TEMPERATURE (C) 6.92 9.14 9.49 9.49 . 11.78 11.78
TURBIDITY (NTU) 22 2.1 120 120 4.2 4.2

<~7:".....
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER - ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 4 OF 9

LOCATION 16SW07 16SW07 16SW/SD12 16SW/SD12 16SW/SD13 16SW/SD13 16SW/SD14 16SW/SD14 16SW/SD15 16SW/SD15 16SW/SD17 16SW/SD17 16SW/SD17
NSAMPLE 16SW0701·F·D 16SW0702 16SW1201 16SW120H 16SW1301 16SW130H 16SW1401 16SW140H 16SW1501 16SW1501·F 16SW1701 16SW1701-AVG 16SW1701·D
SAMPLE FD04100301·F 16SW0702 16SW1201 16SW120H 16SW1301 16SW1301·F 16SW1401 16SW1401·F 16SW1501 16SW1501·F 16SW1701 16SW1701-AVG 16FD10240301
MATRIX SF SW SW SF SW SF SW SF SW SF SW SW SW
DEPTH RANGE - - - - - - - - - - _. .- -
SAMPLE DATE 411012003 121612003 10125/2003 10125/2003 10125/2003 10/25/2003 10/24/2003 10/24/2003 1012512003 10/2512003 10124/2003 10/24/2003 1012412003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (ugIL)
ACETONE 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UR 0.5 UJ 0.5 UR 0.5 UR 0.5 UR
CHLOROFORM 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CIS·1,2·DICHLOROETHENE 2.9 1.4 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 6.6 15 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
VINYL CHLORIDE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Semlvolatlle Orllanlcs (ull!Ll
2·METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(AIANTHRACENE
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
FLUORANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Herbicides (ull!Ll
HEXACHLOROPHENE I I I I I I I I I I
PENTACHLOROPHENOL I I I I I I I . I I I I I
Explosives lua/Ll .
2,4,6·TRINITROTOLUENE 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U . 0.25 U
2·AMINO-4,6-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
4-AMINO-2,6-DINITROTOLUENE 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
HMX 0.27 J 0.25 U 0.25 U 0.51 J 0.25 U 0.25 U 0.25 U
RDX 0.25 U 0.25 U 0.25 U 0.29 J 0.25 U 0.25 U 0.25 U
Totallnorganlcs (ugIL)
ALUMINUM 378 J 1130 J 87.6 U 9510 J 87.3 U 93.325 J 143 J
ANTIMONY 0.40 U 0.53 U 0.26 U 0.28 U 0.63 U 0.42 U 0.21 U
ARSENIC 0.16 U 0.35 U 0.25 U 3.8 J 0.52 U 0.34 U 0.16 U
BARIUM 53.0 J 86.0 J 57.3 J 150 J 69.4 J 69.95 J 70.5 J
CADMIUM 0.04 U 0.24 U 0.13 U 0.17 U 0.4 U 0.22 U 0.04 U
CALCIUM 19100 J 13900 J 38700 J 49500 J 19700 J 20000 J 20300 J

. CHROMIUM 0.66 U 1.8 J 0.41 U 11.8 J 0.78 U 0.63 U 0.48 U
COBALT 0.86 J . 2.0 J 0.15 U 4.6 J 0.48 U 0.325 U 0.17 U
COPPER 1.1U 3.1 J 0.72 U 5.9 J 1.5 U 1.3 U 1.1U

- I •
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POSITIVE HITS TABLE
SURFACE WATER - ROUNDS 1 AND 2

SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA

PAGE 50F9

••
LOCATION 16SW07 16SW07 16SWISD12 16SWISD12 16SWISD13 16SW/SD13 16SW/SD14 16SW/SD14 16SW/SD15 16SW/SD15 16SWISD17 16SW/SD17 16SW/SD17
NSAMPLE 16SW0701·F·D 16SW0702 16SW1201 16SW1201·F 16SW1301 16SW1301·F 16SW1401 16SW1401·F 16SW1501 16SW1501·F 16SW1701 16SW1701·AVG 16SW1701·D
SAMPLE FD04100301·F 16SW0702 16SW1201 16SW120H 16SW1301 16SW1301·F 16SW1401 16SW1401·F 16SW1501 16SW1501·F 16SW1701 16SW1701·AVG 16FD10240301
MATRIX SF SW SW SF SW SF SW SF SW SF SW SW SW
DEPTH RANGE - - - - - - - - - - - - -
SAMPLE DATE 411012003 121612003 1012512003 1012512003 1012512003 1012512003 10/2412003 10124/2003 1012512003 10/25/2003 1012412003 10/2412003 10/2412003
VALIDATED Y Y Y Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
IRON 278 J 817 J 47.7 U 9990 J 44.6 U 70.2 U 95.8 U
LEAD 0.51 U 5.2 J 0.26 U 4.8 J 0.55 U 0.425 U 0.3 U
MAGNESIUM 8200 J 7340 J 7810 J 9450 J 6100 J 6215 J 6330 J
MANGANESE 209 J 282 J 9.1 U 443 J 10 U 10.9 J 16.8 J
MERCURY . 0.02 U 0.02 U 0.02 U 0.02 U . 0.02 U 0.02 U 0.02 U
NICKEL 3.6 J 6.3 J 0.71 U 11.2 J 1.3 U 1.125 U 0.95 U
POTASSIUM 1790 J 1870 J . 1780 J 3860 J 1590 J 1650 J 1710 J
SODIUM 8690 J 6040 J 15000 J 17400 J 5080 J 5145 J 5210 J
STRONTIUM
TITANIUM 5.8 J 21.2 J 3.4 J 156 J 2 J 2.35 J 2.7 J
VANADIUM 0.63 J 2.2 J 0.33 U 19.0 J 0.56 U 0.425 U 0.29 U
ZINC 36.6 J 120 5.7 U 31.5 J 12.3 U 13.95 U 15.6 U
Dissolved Inorganlcs (ulllLl
ALUMINUM 40.4 U 64.2 J 63.7 J 54.4 U 22.4 U
ANTIMONY 3.2 J 0.56 U 0.47 U' 0.32 U . 0.29 U
ARSENIC 2.8 J 0.07 U 0.07 U 0.15 U 0.11 U
BARIUM 71.4 J 50.1 J. 73.4 J 57.2 J 76.4 J
CADMIUM 0.41 U 0.04 U 0.06 U 0.04 U 0.09 U
CALCIUM 38200 J 18300 J 13600 J 37400 J 49100 J
CHROMIUM 1.6 J 0.25 U 0.28 U 0.35 U 0.16 U
COBALT 0.70 U 2.7 J 2.9 J 2.7 J 2.6 J
COPPER 9.3 J 0.71 U 0.89 U 0.7 U 0.57 U
IRON 42.5 U 37.7 U 62.2 U 34.9 U 18.1 U
LEAD 2.3 J 0.08 U 0.38 U 0.06 U 0.15 U
MAGNESIUM 6530 J 7760 J 7140 J 7390 J 8870 J
MANGANESE 2.9 U ·171 J 154 J . 10.9 J 36.0 J
MERCURY 0.020 U 0.02 U 0.02 U 0.02 U 0.04 J
NICKEL 0.80 U 3.7 J 4.3 J 0.74 U 1.2 J
POTASSIUM 2360 J 1640 J . 1500 J 1810 J 2170 J
SODIUM 89000 J 8240 J 5940 J 14000 J 17800 J
STRONTIUM 237 J
TITANIUM 2.2 J 1.4 J 1.6 J 3.4 J 1.1 U
VANADIUM 0.66 U 0.15 U 0.18 U 0.2 U 0.12 U
ZINC 68.3 J 39.2 J 82.2 13.8 U 3.1 J
Miscellaneous Parameters (mlllLl

IAMMONIA·N I I I I I I I I I I I I I I
\NITRITEINITRATE·N I I I 0.11 I I 0.27 I I 3.2 I I 0.05 U I I 0.05 U I 0.0375 I 0.05 I
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER - ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 6 OF9

LOCATION 16SW07 16SW07 16SWISD12 16SWISD12 16SW/SD13 16SW/SD13 16SW/SD14 16SW/SD14 16SW/SD15 16SW/SD15 16SW/SD17 16SW/SD17 16SW/SD17
NSAMPLE 16SW0701-F-D 16SW0702 16SW1201 16SW1201-F 16SW1301 16SW1301·F 16SW1401 16SW140H 16SW1501 16SW1501-F 16SW1701 16SW1701-AVG 16SW1701-D
SAMPLE FD04100301-F 16SW0702 16SW1201 16SW1201-F 16SW1301 16SW1301-F 16SW1401 16SW140H 16SW1501 16SW1501·F 16SW1701 16SW1701·AVG 16FD10240301
MATRIX .' SF SW SW SF SW SF SW SF SW SF SW SW SW
DEPTH RANGE - - - - - - - - - - - -- -
SAMPLE DATE 411012003 121612003 1012512003 1012512003 10125/2003 10125/2003 1012412003 10124/2003 10/2512003 10125/2003 1012412003 10/2412003 10/24/2003
VALIDATED Y Y Y . Y Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Field Parameter
DISSOLVED OXYGEN· METER (MGIl) 10.78 6 2.94 7.22 2.87 6.49 6.49
OXIDATION REDUCTION POTENTiAl (MV) t23.4 195.4 68.3 254.7 194.1 204 204
PH 7.68 7.21 6.4 7.14 6.51 6.93 6.93
SPECIFIC CONDUCTANCE (MSlCM) 0.575 0.204 0.168 0.299 0.378 0.154 0.154
TEMPERATURE (C) 12.2 13.24 13.68 11.7 12.45 9.61 9.61
TURBIDITY (NTU) 5.3 4.06 15.9 2.57 15.9 3.39 3.39
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APPENDIX A

POSITIVE HITS TABLE
SURFACE WATER - ROUNDS 1 AND 2

SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR
NSWC CRANE, INDIANA

PAGE 7 OF9

LOCATION 16SW/SD17 .16SWISD17 16SWISD17 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21 16SW/SD21
NSAMPLE 16SW1701·F 16SW170H·AVG 16SW170H·D 16SW1801 16SW1801·F 16SW2001 16SW2001·F 16SW2101 16SW2101·F
SAMPLE 16SWH01·F 16SW1701·F·AVG 16FD1024030H 16SW1801 16SW1801·F 16SW2001 16SW2001·F 16SW2101 16SW2101·F
MATRIX SF SF SF. SW SF SW SF SW SF
DEPTH RANGE - - - -. - - - - -
SAMPLE DATE 1012412003 1012412003 10/2412003 1012412003 1012412003 1012512003 10125/2003 1012412003 1012412003
VALIDATED Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB
Volatile Organics (ugIL)
ACETONE 0.5 UR 0.6J 0.5 UR
CHLOROFORM 0.3 U 0.3 U 0.3 U
CIS·l,2·DICHLOROETHENE 0.3 U 0.3 U 0.3 U
TRICHLOROETHENE 0.3 U 0.3 U 0.3 U
VINYL CHLORIDE 0.3 U 0.3 U 0.3 U
Semlvolatlle Organics (ua!L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYllPHTHALATE
CHRYSENE
FLUORANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE
PYRENE
Herbicides (ua!L)
IHEXACHLOROPHENE I I I I I I I I I I
IPENTACHLOROPHENOL I I I I I I I I I I
Exploslvas (ugIL)
2,4,6-TRINITROTOLUENE 0.25 U 0.26 U 0.25 U
2·AMINO-4,6·DINITROTOLUENE , 0.25 U 0.26 U 0.25 U
4-AMINO·2,6-DINITROTOLUENE 0.25 U 0.26 U' 0.25 U
HMX 0.25 U 0.26 U 0.25 U
RDX . 0.25 U 0.26 U 0.25 U
Totallnorganics (ua!L1 .
ALUMINUM 32.9 U 485 J 891 J
ANTIMONY 0.14 U 0.03 U 0.05 U
ARSENIC 0.57 U 0.16 U 0.39 U
BARIUM 23 J 54.2 J 53.4 J
CADMIUM 0.04 U 0.04 U 0.05 U
CALCIUM 9930 J 18400 J 16600 J
CHROMIUM 0.63 U 0.78 J 1.3 U
COBALT 0.33 U 0.32 U 0.38 U
COPPER 2.7J 0.96U 1.7U

•
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER· ROUNDS 1 AND 2
SWMU 16 - B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 8 OF 9

LOCATION 16SWISD17 16SW/SD17 16SWISD17 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21 16SW/SD21
NSAMPLE 16SW170l·F 16SW170H·AVG 16SW170l·F·D 16SW1801 16SW1801·F 16SW2001 16SW2001·F 16SW2101 16SW210H
SAMPLE 16SW.170H 16SW170H·AVG 16FD10240301·F 16SW1801 16SW1801·F 16SW2001 16SW2001·F 16SW2101 16SW210H
MATRIX SF SF SF . SW SF SW SF SW SF
DEPTH RANGE - - - .- _. - .- - -
SAMPLE DATE 1012412003 10/24/2003 10/24/2003 10124/2003 10/24/2003 10/2512003 10/25/2003 10/24/2003 10/2412003
VALIDATED Y Y Y Y Y Y Y Y Y
COLLECTION METHOD GRAB GRAB GRAB GRAB GRAB GRAB GRAB . GRAB GRAB
IRON 15 U 263 J 599 J
LEAD 0.64 U 0.26 U 0.5 U
MAGNESIUM 2460 J 6700 J 5820 J
MANGANESE 30 J 19.2 J 135 J
MERCURY 0.02 U 0.02 U 0.02 U
NICKEL 0.61 U l.lJ 2.3 J
POTASSIUM 790 J 2230 J 2030 J,

SODIUM 8330 J 10700 J 9580 J
STRONTIUM
TITANIUM 0.52 U 9.5 J 19.7 J
VANADIUM 0.39 U 0.85 J 1.6 U
ZINC 4.9 U 16.6 J 10.9 U
Dissolved Inorganics (ug{L)
ALUMINUM 10.8 U 11 U 11.2 U 18.2 U 33.9 U 164 J
ANTIMONY 0.25 U 0.28 U 0.31 U 0.2 U 0.14 U 0.25 U
ARSENIC 0.11 U 0.1 U 0.09 U 0.1 U 0.09 U 0.18 U
BARIUM 68.5 J 68.85 J 69.2 J 48.2 J 50.9 J 46.6 J
CADMIUM. 0.04 U 0.04 U 0.04 U 0.1 U 0.04 U 0.04 U
CALCIUM 19800 J 20100 J 20400 J 10100 J 18100 J 15700 J
CHROMIUM 0.27 U 0.28 U 0.29 U 0.28 U 0.24 U 0.49 U
COBALT 0.11 U 0.855 U 1.6 U 2.6 J 2.9 J 3.1 J
COPPER 0.93 U 0.965 U 1 U 0.26 U 0.64 U 0.78 U
IRON 44.3 U 30.1 U 15.9 U 17.4 U 30.1 U 123 U.
LEAD 0.08 U 0.D75 U 0.07 U 0.14 U 0.08 U 0.11 U
MAGNESIUM 5890 J 5930 J 5970 J 3770 J 6510 J 5400 J
MANGANESE 9.7 U 8.525 J 12.2 J .. 12.5 J 14.5 J 29.8 J
MERCURY 0.02 U 0.02 U 0.02 U ' , '0.02 U 0.02 U 0.02 U
NICKEL 0.83 U 0.915 U 1 U 1.4 U 1.2 J .1.3 U
POTASSIUM 1660 J 1670 J 1680 J 846 J 2140 J 1550 J
SODIUM 4850 J 4885 J 4920 J 4360 J 10600 J 9010 J
STRONTIUM
TITANIUM 0.55 U 0.875 U 1.2 U 0.1 U 1.5 J 8.5 J
VANADIUM 0.09 U 0.08 U 0.07 U 0.06 U 0.11 U 0.35 U
ZINC 13.8 U 12.05 U 10.3 U 3.5 U 18.1 J 33.3J
Miscellaneous Parameters (mail)
AMMONIA·N I I I I I I I I I
NITRITEINITRATE·N I I I I 0.05 U I I 0.05 U I I 0.D7 I I

• •
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APPENDIX A
POSITIVE HITS TABLE

SURFACE WATER· ROUNDS 1 AND 2
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 9 OF 9

LOCATION 16SW/SD17 16SW/SD17 16SW/SD17 16SW/SD18 16SW/SD18 16SW/SD20 16SW/SD20 16SW/SD21 16SW/SD21
NSAMPLE 16SW170H 16SW1701·F·AVG 16SW1701·F·D 16SW1801 16SW1801·F 16SW2001 16SW2001·F 16SW2101 16SW2101·F
SAMPLE 16SW,1701·F 16SW170H·AVG 16FD1024030H 16SW1801 16SW180H 16SW2001 16SW2001·F 16SW2101 16SW2101·F
MATRIX SF SF SF SW I SF SW SF SW SF
DEPTH RANGE - - - - I

" - - - -I i' -
SAMPLE DATE 1012412003 1012412003 10124/2003 1012412003 I 10/2412003 10/25/2003 10125/2003 1012412003 1012412003
VALIDATED Y Y Y Y I i Y Y Y Y YI

COLLECTION METHOD GRAB GRAB GRAB· GRAB 'GRAB GRAB GRAB GRAB GRAB
Field Parameter
DISSOLVED OXYGEN· METER (MGIL) 5.74 , " 7.23 1.91
OXIDATION REDUCTION POTENTIAL (MV) 251.6 I I, 183.4 239.6
PH 6.39 , 7.08 6.78
SPECIFIC CONDUCTANCE (M5ICM) 0.108 0.202 0.184
TEMPERATURE (C) 12.88 13.75 15.12
TURBIDITY (NTU) 1 7.95 10.59
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APPENDIX B

FREQUENCY OF DETECTION TABLES FOR

ROUND 1 AND ROUND 2

AT SWMUs 13 & 16 FOR

ALL SAMPLED MEDIA
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SWMU 13
GROUNDWATER - ROUND 1
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FREQUENCY OJ.:'~~TECTlON.TABLES
GROUND WATER· ROUND 1

SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 1 OF6

.1
~ ','

Minimum Minimum Maximum Maximum
Sample Containing

FEDMCL FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical
Concentration Qualifier Concentration Qualifier

Units Maximum
Concentration

Volatile Organics
5 NA 0.028 5 79-01·6 TRICHLOROETHENE 1 J 1 I J I UG/L I 13GWT2001 I

Explosives
NA NA 3.6 NA. 99-65·0 1,3-DINITROBENZENE 0.3 J 1.4 J UG/L 13GWT0901
NA . NA 2.2 NA 118·96-7 2,4,6-TRINITROTOLUENE 1.8 ' 31 UGIL 13GWTll0l
NA NA NA NA 35572-78·2 2-AMINO-4,6-DINITROTOLUENE 3.7 J 8.6 J UGIL 13GWT0901
NA NA NA NA 19406·51-0 4-AMINO-2,6·DINITROTOLUENE 0.12 J 19 UGiL 13GWTll0l
NA NA 61 NA 99·99-0 4-NITROTOLUENE 0.5 J 0.5 ' J UGiL 13GWT2101
NA NA 1800 NA 2691-41·0 HMX 0.29 J 390 UGiL 13GWT2101
NA NA 0.61 NA 121-82-4 RDX 0.4 J 2700 UGiL 13GWT2101

Totallnoraanlcs
NA 50 36000 NA 7429-90-5 ALUMINUM 123 J 39000 J UG/L 13GWT2501
10 NA 0.045 50 7440-38-2 ARSENIC 0.65 J 15.4 . J UGiL 13GWT2501

2000 NA 2600 2000 7440-39-3 BARIUM 10.4 J 401 J UGiL 13GWT1901
4 NA 73 4 7440·41·7 BERYLLIUM 2.1 J 8.4 J UG/L 13GWT0701·
5 NA 18 5 7440'43-9 CADMIUM 2.7 J 2.7 J UGiL 13GWT2501

NA NA NA NA 7440-70-2 CALCIUM 2800 J 117000 J UGlL· 13GWT2501
100 NA 110 NA 7440-47-3 CHROMIUM 0.76 J 64.9 J UG/L 13GWT2501
NA NA 730 NA 7440-48-4 COBALT 1.5 J 246 J UG/L 13GWT1001

1300 1000 1500 1300 7440-50-8 COPPER 0.83 J 89.5 J UG/L 13GWT2501
NA 300 11000 NA 7439·89-6 IRON 127 J 143000 J UG/L 13GWT2001
15 NA NA 15 7439-92-1 LEAD 1.1 J 54.3 J UG/L 13GWT2501
NA NA 730 NA 7439-93-2 LITHIUM 2.3 J 340 J UG/L 13GWT2oo1
NA NA NA NA 7439-95·4 MAGNESIUM 2230 J 70300 J UG/L 13GWT2001
NA 50 880 NA 7439-96-5 MANGANESE 172 J 11600 J UGiL 13GWT2001
2 NA 11 2 7439-97-6 MERCURY 0.032 J 0.16 J UG/L 13GWT0101
2 NA 11 2 7439·97-6 MERCURY 0.032 J 0.16 J UG/L 13GWT0701

NA NA 730 730 7440-02-0 NICKEL 2.9 J 477 J UGiL 13GWT2001
NA NA NA NA 7440-09-7 POTASSIUM 240 J 11000 J UGiL 13GWT2501
50 NA 180 50 7782-49-2 SELENIUM 1.8 J 1.8 J UG/L 13GWT2501
NA NA NA NA 7440-23-5 SODIUM 6030 J 160000 J UG/L 13GWT1901
NA NA 22000 NA 7440·24·6 STRONTIUM 14.5 J 396 J UGiL 13GWT0201
NA NA NA NA 7440-32-6 TITANIUM 2.5 J 285 J UG/L 13GWT2501
NA NA 260 NA 7440-62-2 VANADIUM 0.63 J 75.3 J UG/L 13GWT2501
NA 5000 11000 11000 7440·66-6 ZINC 3 J 661 J UG/L 13GWT2001

Dissolved Inorganics
NA ' 50 36000 NA 7429-90-5 ALUMINUM 226 J 11800 J UGIL 13GWT2001-F
10 NA 0.045 50 7440-38-2 ARSENIC 0.8 J 1.7 J UGiL 13GWT2001·F

2000 NA 2600 2000 7440-39-3 BARIUM 15.6 J 71.1 J UGIL 13GWT030H
4 NA 73 4 7440-41-7 BERYLLIUM 2 J 5.6 J UGiL 13GWT2001-F

NA NA NA NA 7440-70-2 CALCIUM 2980 J 70900 J UGIL 13GWT200H
100 NA 110 NA 7440-47-3 CHROMIUM 1.3 J 2.7 J UGiL 13GWT200H
NA NA 730 NA 7440-48-4 COBALT 1.3 J . 230 J UG/L 13GWT200H



APPENDIX B
FREQUENCY OF DETECTION TABLES

GROUND WATER· ROUND 1
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 2 OF6

Minimum Minimum Maximum Maximum
Sample Containing

FEDMCL FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical
Concentration Qualifier Concentration Qualifier

Units Maximum
Concentration

1300 1000 1500 1300 7440-50-8 COPPER 2.8 J 10.6 J UG/L 13GWT2001-F
NA 300 11000 NA 7439-89-6 IRON 93.8 J 142000 J UGIL 13GWT2oo1-F
15 NA NA 15 7439-92-1 LEAD 11.5 J 11.5 J UGIL 13GWT2001-F
NA NA 730 NA 7439-93-2 LITHIUM 9.7 J 322 J UGIL 13GWT2001-F
NA NA NA NA 7439-95-4 MAGNESIUM 2500 J 67900 J UGIL 13GWT2001-F
NA 50 880 NA 7439-96-5 MANGANESE 133 J 11500 J UG/L 13GWT2oo1-F
NA NA 730 730 7440-02-0 NICKEL 3.2 J 470 J UGIL 13GWT2001-F
NA NA NA NA 7440-09-7 POTASSIUM 366 J 7110 J UGIL 13GWT0601-F
50 NA 180 50 7782-49-2 . SELENIUM 2 J 2 J UGIL 13GWT2501-F
NA NA NA NA 7440-23·5 SODIUM 21800 J 55000 J UG/L 13GWT0501-F
NA NA 22000 NA 7440-24-6 STRONTIUM 13.6 J 188 J UGIL 13GWT0501-F
NA NA NA NA 7440-32-6 TITANIUM 2.6 J 9.3 J UGIL 13GWT0601-F
NA NA 260 NA 7440-62-2 VANADIUM 1.1 J 1.1 J UGIL 13GWT0601-F
NA 5000 11000 11000 7440-66-6 ZINC 3.6 J 695 UGIL 13GWT2001-F

Miscellaneous Parameters
NA NA NA NA TINUS493 AMMONIA-N 0.01 3.3 I MGIL I 13GWT0901
NA NA NA NA TINUS494 INITRITEINITRATE-N I 0.03 92 MGlL 13GWT0901 I

Field Parameters
NA NA NA NA TINUS034 DISSOLVED OXYGEN 0.11 4.5 MG/L 13GWT0301
NA NA NA NA TINUS033 OXIDATION REDUCTION POTENTIAL -30.4 364 MV 13GWT100l
NA 0 NA NA TINUS002 PH 3.01 6.63 S.U. 13GWT0601
NA NA NA NA TINUS038 SPECIFIC CONDUCTANCE 0.106 1.504 MS/CM 13GWT2001
NA NA NA NA TINUS047 TEMPERATURE 12 16.76 C 13GWT2401
NA NA NA NA TINUS023 TURBIDITY 0 999 > NTU 13GWT2501

,.•
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Associated Samples:
13GWT010l
13GWT0201
13GWT0301
13GWT0301-F
13GWT0401
13GWT0501
13GWT050H
13GWT0601
13GWT0601-F
13GWT0701
13GWT0801
13GWT0901.
13GWT0902
13GWT1001
13GWTll01
13GWT1201
13GWT1201-F •

13GWT1401
13GWT1501
13GWT1601
13GWT1701
13GWT1801
13GWT1BOH
13GWT1901
13GWT2oo1
13GWT2001-F
13GWT2002
13GWT2101
13GWT2201 .
13GWT2301
13GWT2401
13GWT2501
13GWT2501-F
13GWT2601 e,
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FREQUENCY CfF DETECTION TABLES

GROUND WATER· ROUND 1
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA
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Maximum Maximum
Sample Containing

Minimum Minimum
Units MaximumFEOMCL FEOSMCL R9TAPW IOCLRGOF CAS Number Chemical

Concentration Qualifier Concentration Qualifier
Concentration
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APPENDIX B .
FREQUENCY OF DETECTION TABLES

GROUND WATER - ROUND 1
SWMU 13 -MINE FILL B
NSWC CRANE, INDIANA

PAGE 4 OF6

FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical
Detection Range of
Frequency Nondf!tacts

Volatile Organics
NA 0.028 5 79-01·6 ITRICHLOROETHENE 1/2 I 0.3 I

Explosives
NA 3.6 NA 99-65·0 1,3·DINITROBENZENE 3/26 0.08·0.65
NA 2.2 NA 118·96·7 2,4,6·TRINITROTOLUENE 4/26 0.08·0.65
NA NA NA 35572·78-2 2-AMINO-4,6-DINITROTOLUENE 3/26 0.08·0.65
NA NA NA 19406·51-0 4·AMINO-2,6-DINITROTOLUENE 5/26 0.08 -0.65
NA 61 NA 99-99-0 4-NITROTOLUENE 1/26 0.08 ·0.65
NA 1800 NA 2691-41-0 HMX 19/26 0.265·0.6
NA 0.61 NA 121·82-4 RDX 19/26 0.25 - 0.465

Totallnorganlcs
50 36000 NA 7429-90-5 ALUMINUM 24/26 47.3 - 57.1
NA 0.045 50 7440-38-2 ARSENIC 13/26 0.07 ·0.66
NA 2600 2000 7440-39·3 BARIUM 26/26 NA
NA 73 4 7440-41-7 BERYLLIUM 9/26 0.03·1.6
NA .18 5 7440·43-9 CADMIUM 1/26 0.05 -1.9
NA NA NA 7440-70-2 CALCIUM 25/26 2580
NA 110 NA 7440-47-3 " CHROMIUM 13/26 0.02 - 0.82
NA 730 NA . 7440-48·4 COBALT 26/26 NA

1000 1500 1300 7440·50-8 COPPER 20/26 0.26 - 1.1
300 11000 NA 7439·89-6 IRON 23/26 25-117
NA NA 15 7439-92-1 LEAD 11/26 0.14 ·2
NA 730 NA 7439·93-2 LITHIUM 26/26 ' NA
NA NA NA 7439-95-4 MAGNESIUM 26/26 NA
50 880 NA 7439-96-5 MANGANESE 24/26 56.3 - 57.6
NA 11 2 7439·97-6 MERCURY 5/26 0.02·0.2
NA 11 2 ' 7439·97-6 MERCURY 5/26 0.02 - 0.2
NA 730 730. 7440-02·0 NICKEL 26/26 NA
NA NA NA 7440-09-7 POTASSIUM . 26/26 NA
NA 180 50 7782·49·2 SELENIUM 1/26 0.05· 1.1
NA NA NA 7440-23-5 SODIUM 26/26 NA
NA 22000 NA 7440-24-6 STRONTIUM 26/26 NA
NA NA NA 7440-32-6 TITANIUM 24/26 1.9-2.1
NA 260 NA 7440-62-2 VANADIUM 10/26 0.05·0.72

5000 11000 11000 7440-66-6 ZINC 26/26 NA
Dissolved InorQanics

50 36000 NA 7429-90-5 ALUMINUM 717 NA
NA 0.045 50 7440-38-2 ARSENIC 317 0.36- 0.51
NA 2600 2000 7440·39·3 BARIUM 717 NA
NA 73 4 7440-41-7 BERYLLIUM 2f7 0.05·1.1
NA NA NA 7440-70-2 CALCIUM 717 NA
NA 110 NA 7440-47·3 CHROMIUM 317 0.2-0.81
NA 730 NA 7440-48-4 COBAU.. 717 NA

".::::~~I ••
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FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical
Detection Range of
Frequency Nondetects

1000 1500 1300 7440-50-8 COPPER 6f? 0.63
300 11000 NA 7439-89-6 IRON 7f7 NA
NA NA 15 7439-92-1 LEAD If? 0.21 -0.91
NA 730 NA 7439-93-2 LITHIUM 7f7 NA
NA NA NA 7439·95-4 MAGNESIUM 7f7 NA
50 880 NA 7439·96-5 MANGANESE 7f7 NA
NA 730 730 7440·02-0 NICKEL 7f7 NA
NA NA NA 7440-09-7 POTASSIUM 7f7 NA
NA 180 50 7782-49-2 SELENIUM If? 0.19 - 0.33
NA NA . NA 7440-23-5 SODIUM 7f7 NA
.NA 22000 NA 7440-24-6 STRONTIUM 7f7 NA
NA . NA NA 7440-32-6 TITANIUM 6f7 2.8
NA 260 NA 7440-62-2 VANADIUM If? 0.05 - 0.8

5000 11000 11000 7440-66-6 ZINC 7f7 NA
Miscellaneous Parameters

NA NA NA TINUS493 AMMONIA·N 21/26 0.01
NA NA NA TINUS494 NITRITEINITRATE-N I 17/26 I 0.02 I

Field Parameters
NA NA NA TINUS034 DISSOLVED OXYGEN ·28/28 NA
NA NA NA TINUS033 OXIDATION REDUCTION POTENTIAL 28/28 NA
0 NA NA TINUS002 PH 28/28 NA

NA NA NA TINUS038 SPECIFIC CONDUCTANCE 28/28 NA
NA NA NA TINUS047 TEMPERATURE 28/28 NA
NA NA NA TINUS023 TURBIDITY 28/28 NA

Associated Samples:
13GWT0101
13GWT0201
13GWT0301
13GWT0301-F
13GWT0401
13GWT0501
13GWT050H
13GWT0601
13GWT0601-F
13GWT0701
13GWT0801
13GWT0901
13GWT0902
13GWT1001
13GWTll01

. 13GWT1201
13GWT1201-F
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Chemical
Detection Range of

FEDSMCL R9TAPW IDCLRGDF CAS Number
Frequency Nondetects

13GWT1301
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration FreQuency Nondetects

7440-09-7 POTASSIUM 358 J 27500 J UG/L 13GWT0502 47/47 NA
7782-49-2 SELENIUM 4.1 J .5.1 J UGiL 13GWT4101 3/47 0.04 - 2.2
7440-23-5 SODIUM 6800 J 166000 J UGIL 13GWT3501 47/47 NA
7440-32-6 TITANIUM 2.8 J 659 J UG/L 13GWT0502 28/47 0.13-2.2
7440-62-2 VANADIUM 1.9 J . 135 J UG/L 13GWT0502 15/47 0.06 - 1.4
7440-66-6 ZINC 0.5 J 1070 J UG/L 13GWT4701 42/47 2.8 - 6.8

Dissolved Inorganics
7429-90-5 ALUMINUM 285 J 1990 J UG/L 13GWT1502-F 4/15 18.3-164
7440-36-0 ANTIMONY 3 J 7.3 J UGIL 13GWT350H 4/15 0.02-1
7440-38-2 ARSENIC 1.6 J '21.3 J UG/L- 13GWT3801-F 6/15 0.12 - 1.4
7440-39-3 BARIUM 9.6 J " 93.6 J .UG/L 13GWT390H 15/15 NA
7440-41-7 BERYLLIUM 2.5 J 5.2 J . UG/L 13GWT1502-F . .2/15 0,03 - 1.5

. ,7440-70-2 CALCIUM '2250 J 48000 J . .. :UGlL ' . 13GWT3901-F 15/15 NA
- 7440-47-3· CHROMIUM '2.3 J . 2,3 'J , 'UGIL 13GWT3501-F . '1/15 ..0,·13 - 0.98 .

7440-48-4 COBALT 1.9 J .82.8 J , :UG/L' " 13GWT1502-F 12/15 . '0.11 -'1:5
}440-50-8 COPPER 2.5 J 6.2 J UG/L '13GWT0302·F 3/15 . 0.35 - 1.8
7439-89-6 IRON 447. J 16000 J UG/L 13GWTl502·F 4/15 . 25.5 -219

. 7439-92-1. LEAD 35.7 J 35.7 J UG/L 13GWT1502-F ,1115 ·0.04 -1
7439-95-4 MAGNESIUM . 1800 J 26000 J UGIL 13GWT0502-F 14/15 140-140
7439-96-5 MANGANESE 9 J 2000 J UGiL 13GWT4201-F . 12/15 3.7 - 30.9
7440-02-0 NICKEL 2.6 J 180 J UG/L 13GWT1502-F 11/15 0.48 - 1.6
7440·09·7 POTASSIUM 1440 J 5390 J UG/L 13GWT3501-F 14/15 151-151
7782-49-2 SELENIUM 2.5 J 4.2 J UG/L 13GWT4101-F 3/15 ·,0.04·2.4
7440-23-5 SODIUM 7100 J 161000 ,J UGIL 13GWT3501-F 15/15 NA
7440-32-6 TITANIUM 3.6 J 3.6 J UGIL 13GWT2502-F 1115 0.42 - 3.8
7440-62-2 VANADIUM 2 J 7 J UGIL 13GWT3801·F 3/15 0.07 -0.68
7440-66-6 ZINC 2.1 J 222 J UGIL 13GWT1502-F 14/15 1.7 - 1.7

Miscellaneous Parameters
TINUS493 AMMONIA-N 0.01 3.4 MG/L 13GWT0903 33/47 0.005 - 0.01
TINUS494 NITRITEINITRATE-N 0.05 J 54 J MGIL 13GWT0903 32/47 0.025 -0.05
TINUS003 TOTAL ORGANIC CARBON ·1 1.1 MGIL 13GWTl502 2/3 0.5-0.5

Field Parameters
TINUS008 ALKALINITY 0 200 MGlL 13GWT3501 7/25 10 -10

124-38·9 CARBON DIOXIDE 23 400 MG/L 13GWT2003 22/25 10·10
TINUS034 DISSOLVED OXYGEN 0.02 11 MG/L 13GWT1302 25/25 NA
TINUS186 DISSOLVED OXYGEN - METER 0.44 . 34.37 MGlL 13GWT1902 47/47 . NA
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.>
Sample

Containing
CAS Minimum Minimum Maximum Maximum Maximum Detection Range of

Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects
TINUS015 FERROUS IRON 0 3.3 > MGlL 13GWT1502 25/25 NA
TINUS015 FERROUS IRON 0 3.3 > MGlL 13GWT2003 25/25 NA
TINUS015 FERROUS IRON 0 3.3 > MGIL 13GWT1102 25/25 NA
TINUS015 FERROUS IRON 0 3.3 > MGIL . 13GWT1002 25/25 .NA
TINUS015 FERROUS IRON 0 3.3 > MGIL 13GWT2901 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGlL 13GWT1802 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT0202 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT2003 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 .- 0 MGIL 13GWT2602 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT3801 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT1202 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT0903 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT3601 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT3501 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT2102 25/25 NA
nNUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT0802 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT1102 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT1002 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 13GWT0302 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 13GWT1302 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 13GWT2402 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 13GWT2801 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT2302 25/25 NA
.TINUS210 HYDROGEN SULFIDE H2S 0 . 0 MGIL 13GWT2701 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT3401 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S .0 0 MGIL 13GWT0502 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 o " MGlL 13GWT1702 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT2901 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 13GWT2202 25/25 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 13GWT1502 25/25 NA
7439·96·5 MANGANESE 0 8.3 MGlL 13GWT2003 25/25 NA
TINUS496 NITRITE·N 0 0.031 MGlL 13GWT2102 25/25 NA
TINUS033 OXIDATION REDUCTION POTENTIAL ·473 432 MV 13GWT0502 47/47 NA

, TINUSOO2 PH . 3.34 11.39 S.U. 13GWT3801 47/47 NA
TINUS038 SPECIFIC CONDUCTANCE 0.076 1634 MS/CM 13GWT4701 47/47 NA
18496·25·8 SULFIDE 0 0.14 MGIL 13GWT1502 25/25 NA
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SURFACE SOIL - ROUND 2
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
ssldaf1 sslinh idclresd idci,.owJii¥!SSdt Nuruber Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

NA NA NA NA : 38.6 57117-31-4 2,3,4,7,8-PECDF 0.47 J 21.8 NG/KG 1355140001 7/12 0.1 -0.53
I : 43 NA NA 3.9 I to 1746-01-6 . 2,3,7,8-TCDD 0.52 J 0.52 J NG/KG 1355090002 1/12 0.1 - 1.2
NA NA NA NA 39 38.6 51207-31·9 2,3,7,8-TCDF 0.35 J 21 NGlKG 1355140001 10/12 0.1- 0.3
NA NA NA NA NA NA 37871-00-4 TOTAL HPCDD 11.8 112 NGlKG 1355060002 12/12 NA
NA NA NA NA NA NA 38998-75-3 TOTAL HPCDF 0.38 J 10.1 J NG/KG 1355140001 7/12 0.1 -1.9
NA NA NA NA .. NA 34465-46-8 . TOTAL HXCDD 0.77 J 15.7 J NG/KG 1355050002 11/12 1.1 - 1.1
NA NA NA NA NA NA 55684-94-1 TOTAL HXCDF 0.33 19.4 J NGlKG 1355140001 8/12 0.07 - 0.2
NA NA NA NA NA NA 36088-22-9 TOTALPECDD 0.71 0.71 NGIKG 1355130002 1/12 0.1-2.8
NA NA NA NA NA NA 30402-15-4 TOTAL PECDF 0.83 135 J NGIKG 1355140001 9/12 0.1 - 0.3
NA NA NA NA NA NA 41903-57-5 TOTAL TCDD 0.52 2.1 J NGIKG 1355060002 2/12 0.1 - 2.2
NA NA NA NA NA NA 55722-27·5 TOTAL TCDF 1.8 540 J NG/KG 1355140001 11/12 0.1-0.1

Miscellaneous Parameters
CATION EXCHANGE CAPACITY
PH

t.

Associated Samples:
1355010002
1355020002
1355030002
1388040002
1355050002
1385060002
1385070002
1388080002
1388090002
1358100002
1358110002
1358120002

. 1385130002

•

1388140001
1388150002
1385160002
1358170002
1388180002
1385190002
1385200002
1388210002
1388220002
1388230002
1388240002
1388250002

•
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i.

Volatiles-_.__.._-
4400 9000000 20000000 11000 7300000 89600 78-93-3 2-8UTANONE 18 18 UGIKG 1358150204 1/2 1
620 490000 1100000 990 790000 443000 108-10-1 4-METHYL-2-PENTANONE 3 J 3 J UGIKG 1358150204 1/2 1
730 NA 3900000 3100 1600000 2500 67-64-1 ACETONE B9 B9 UGlKG 1358150204 1/2 1

2BOOO 250000 NA NA 94000 39500 75-71-B DICHLORODIFLUOROMETHANE 7 J 7 J UGlKG 1358150204 1/2 1
8000 1100000 NA NA 390000 16400 75-69-4 TRICHLOROFL\JOROMETHANE 2 J 3 J UGIKG 1358150204 2/2 NA'

Semivolatiles
NA NA NA NA 310000 NA TTNU5042 3&4-METHYLPHENOL 560 560 UGlKG 1358090204 1/11 76-B7

1BOOoo NA 310000 3600000 35000 925.94 117-81-7 815(2-ETHYLHEXYLlPHTHALATE 90 J 130 J UGlKG 1358050204 6/11 76-83
BODO NA 510000 26000 62000 4730 218-01-9 CHRY5ENE 4 J 4 J UGlKG 1358020204 1/11 3.7-4.3

310000 NA 6300000 880000 2300000 122000 206-44-0 FLUORANTHENE 7 J 7 J UGlKG 1358020204 1/11. 3.7 - 4.3
NA NA NA NA 2300000 45700 85-01-B PHENANTHRENE 6 J 6 J UGlKG 1358020204 1/11 3.7 -4.3

2800 NA 88000000 110000 37000000 120000 10B-95-2 PHENOL 110 J 110 J UGlKG 1358090204 1/11 76-B7
. 230000 NA 5500000 570000 2300000 7B500 129-00-0 PYRENE 13 13 UGlKG 1358020204 1/11 3.7 -4.3

PesticldeslPCBs
NA 5600000 NA NA 220 679.71 12672-29-6 AROCLOR-124B I 59 I J I 210000 I IUGlKG 1358100204 I 7/11 20 ,.,

Herbicides
1.4 NA 20000 28 3000 119.27 87-86-5 IPENTACHLOROPHENOL I 0.67 I J I 0.85 I J IUGlKGI 1358010204 I 2/11 , 0.51 - 0.5B

DloxlnslFurans
-NA NA NA NA 39000 0.199 3268-B7-9 1,2,3,4,6,7,8,9-0CDD 330 4430 NGIKG 1358010204 11/11 NA
NA NA NA NA 39000 38.6 39001-02-0 1,2,3,4,6,7,8,9-0CDF 2.9 J 2.9 J NG/KG 1358100204 1/11 0.1 - 3.4
NA NA NA NA 390 0.199 35822-46-9 1,2,3,4,6,7,8-HPCDD 5 26.2 NGIKG 1358010204 11/11 NA
NA NA NA NA 390 38.6 67562-39-4 1,23,4,6,7,8-HPCDF 0.69 1.1 J NGlKG 1358100204 2/11 O.OB - 1.3
NA NA NA NA 39 0.199 39227-2B-6 1,2,3,4,7,8-HXCDD 0.44 J 0.44 J NGlKG 1358130204 1/11 0.09 -1.5
NA NA NA NA 39 38.6 7064B-26-9 1,2,3,4,7,B-HXCDF 0.73 2.7 J NGIKG 1358040204 3111 0.07 - 0.2'

3200 2500000 NA NA 39 0.199 19408-74-3 1,2,3,7,B,9-HXCDD 0.53 J 1.1 J NGlKG 1358110204 5111 0.1-1.5
NA NA NA NA 3.9 0.199 40321-76-4 1,2,3,7,B-PECDD 0.21 J 0.21 J NGlKG 1358120204 1/11 0.1-1.1
NA NA NA NA 78 3B.6 57117-41-6 1,2,3,7,B-PECDF 0.3 J. 0.31 NGlKG 1358090204 2/11 0.08 - 0.7
NA NA NA NA 39 38.6 60B51-34-5 2,3,4,6,7,8-HXCDF 0.09 J 0.59 J NGIKG 1358100204 2/11 0.07 - O.B
NA NA NA NA 7.8 38.6 57117-31-4 2,3,4,7,B-PECDF 0.31 J 15.4 NGIKG 1358040204 3/11 0.1-0.66
NA NA NA NA 39 38.6 51207-31-9 2,3,7,B-TCDF 2.9 5.2 NGIKG 1358100204 2/11 0.09 - 0.5
NA NA NA NA NA NA 37B71-00-4 TOTAL HPCDD B.7 52.1 NGIKG 1358050204 II/II NA
NA NA NA NA NA NA 3B998-75-3 TOTAL HPCDF 1.5 J 2 J NG/KG 1358100204 2/11 0.1 - 1.4
NA NA NA NA 9.4 NA 34465-46-8 TOTAL HXCDD 0.65 J 4.2 J NG/KG 1358050204 9/11 0.2 -1.4
NA NA NA NA NA· NA 556B4-94-1 TOTAL HXCDF 0.43. 5.4 J NG/KG 1358100204 4/11 0.07-0.13
NA NA NA NA NA NA 3608B-22-9 TOTAL PECDD 0.21 0.21 NG/KG 1358120204 1/11 0.1 - 1.4
NA NA NA NA NA NA 30402-15-4 TOTAL PECDF "0.3 71.8 J NGlKG , 1358040204 5111 0.09 - 0.49
NA NA NA NA NA NA 41903-57-5 TOTAL TCDD 0.15 3 J NGlKG 1358100204 2/11 0.1 - 5.2
NA NA NA NA NA NA 55722-27-5 TOTAL TCDF 1.7 292 J NGlKG 1358040204 5111 0.09-1.3

CAS
Sample

SSLDAF1 SSLINH IDCLRESD IDCLRSGW R9S0RES RSDQLSO Chemical
Minimum Minimum Maximum Maximum Containing Detection Range of

Units
Number Concentration Qualifier Concentration Qualifier Maximum Frequency Nondetects

Concentration
......
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Sample

SSLDAF1 SSLINH IDCLRESD IDCLRSGW R9S0RES RSDQLSO
CAS

Chemical
Minimum Minimum Maximum Maximum

Units
Containing Detection Range of

Number Concentration Qualifier Concentration Qualifier Maximum Frequency Nondetects
Concentration

Miscellaneous Parameters
NA NA NA NA NA NA TINU5014 CATION EXCHANGE CAPACITY 13 14 MEQ/1 1358070810 212 NA
NA NA NA NA NA NA TINUS002 PH 5.3 5.8 S.U. 1358080608 212 NA
NA NA NA NA NA NA TINU5003 TOTAL ORGANIC CAR80N 1100 J 1100 J MGlKG 1358070810 1/2 1000

i.

Associated Samples:
1358010204
1358020204
1358030204
1358040204
1358050204
1358060204
1358070810
1358080608
1358090204
1358100204
1358110204
1358120204
1358130204
1358150204
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e:\

Sample
Containing

CAS Mlnumum Minimum Maximum Maximum Maximum' Detection Range of
ssIdaf1 sslinh idclresd idclrsQw r9sores r5dQIso Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration "Frequency Nondetects

Volatile Organic Compounds
4400 9000000 20000000 11000 7300000 89600 78·93·3 2·8UTANONE 18 18 UG/KG 1388150204 1/2 1·1
620 490000 1100000 990 790000 443000 108-10-1 4·METHYL·2·PENTANONE 3 J 3 J UG/KG 1388150204 1/2 1·1
730 NA 3900000 3100 1600000 2500 67-64-1 ACETONE 89 BJ 89 8J UGlKG 1388150204 1/2 1·1

28000 250000 NA NA 94000 39500 75-71-8 DICHLORODIFLUOROMETHANE 7 J 7 J UG/KG 1388150204 1/2 1·1
8000 1100000 NA NA 390000 16400 75·69-4 TRICHLOROFLUOROMETHANE 2 J 3 J UG/KG 1388150204 2/2 NA

Semivolalile Organic Compounds
NA NA NA NA 310000 NA ITNU8D42 3&4-METHYLPHENOL 560 560 UG/KG 1388090204 1/11 76 -87

180000 NA 310000 3600000 35000 925.94 117-81-7 818(2-ETHYLHEXYLjPHTHALATE 90 J 130 J UG/KG 1388050204 6/11 76-83
8000 NA 510000 26000 62000 4730 218-01-9 CHRY8ENE 4 J 4 J UGIKG 1388020204 1/11 3.7 ·4.3

310000 . NA 6300000 880000 2300000 122000 206-44-0 FLUORANTHENE 7 J 7 J UG/KG 1388020204 1/11 3.7 ·4.3
NA NA NA NA 2300000 45700 85-01·8 PHENANTHRENE 6 J 6 J UGIKG 1388020204 1/11 3.7 ·4.3

2800 NA 88000000 110000 37000000 120000 108-95·2 PHENOL 110 J 110 J UG/KG 1388090204 1/11 76 ·87
230000 NA 5500000 570000 2300000 78500 129-00-0 PYRENE 13 13 UGIKG 1388020204 . 1/11 3.1"-4.3 .

..._--

NA NA NA . NA 39000 ..3268-87-9 1,2,3",4i7,8,9-0CDD 330 4430 NG/KG 1388010204 11/11 NA
NA NA NA NA 39000 ..39001-02-0 1,2,3,4,6,7,8,9-0CDF 2.9 J 2.9 J . NG/KG 1388100204 1/11 0.1 - 3.4
NA NA NA NA 390 I" 35822-46-9 1,2,3,4,6,7,8-HPCDD 5 26.2 NGIKG 1388010204 11/11 NA
NA NA NA NA 390 ..67562-39-4 1,2,3,4,6,7,8-HPCDF 0.69 1.1 J NG/KG 1388100204 2/11 0.08 - 1.3
NA NA NA NA 39 I" 39227-28-6 1,2,3,4,7,8-HXCDD 0.44 J 0.44 J NG/KG 1388130204 1/11 0.09 ·1.5
NA NA NA NA 39 lii!"J6'8-26" 1,2.3,4,7,8·HXCOF

0.73 2.7 J NG/KG 1388040204 3/11 0.07 - 0.2
3200 2500000 NA NA 39 I" 19408-74·3 1,2,3,7,8,9-HXCDD 0.53 J 1.1 J NG/KG 1388110204 5/11 0.1 -1.5
NA NA NA NA 3.9 I" 40321·76-4 1,2,3,7,8-PECDD 0.21 J 0.21 J NG/KG 1388120204 1/11 0.1 ·1.1
NA NA NA NA 78 .38.6·57117-41-6 1,2,3,7,8-PECDF 0.3 J 0.31 NGIKG 1388090204 2/11 0.08 - 0.7
NA NA NA NA 39 . 38.6 60851-34-5 2,3,4,6,7,8·HXCDF . 0.09 J 0.59 J NGIKG 1388100204 2/11 . 0.07·0.8
NA ·NA . NA NA : 38.6 57117·31-4 2,3,4,7,8-PECDF 0.31 J 15.4 NG/KG 1388040204 3/11 0.1-0.66
NA . NA NA NA 39 386 51207·31-9 2,3,7,8-TCDF 2.9 5.2 NG/KG 1388100204 2/11 0.09 - 0.5
NA NA NA NA NA NA 37871-00-4 TOTAL HPCDD 8.7 52.1 NG/KG 1388050204 11/11 NA .

NA NA NA NA NA NA 38998·75-3 TOTAL HPCDF 1.5 J 2 J NG/KG 1388100204 2/11 0.1 - 1.4

NA NA NA NA 9.4 NA 34465-46-8 TOTAL HXCDD 0.65 J 4.2 J NGIKG 1388050204 9/11 0.2 ·1.4
NA NA . NA NA NA NA 55684-94-1 TOTAL HXCDF 0.43 " 5.4 J NGIKG 1388100204 4/11 0.07 - 0.13

NA NA NA NA NA NA 36088-22-9 TOTALPECDD 0.21 0.21 NG/KG '1388120204 1/11 0.1 - 1.4

NA NA NA NA NA NA 30402-15-4 TOTALPECDF 0.3 71.8 J NG/KG 1388040204 5/11 0.09·0.49

.';
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Sample
Containing

CAS Minumum Minimum Maximum Maximum Maximum Detection Range of
ssldaf1 sslinh idclresd idclrsgw r9sores r5dqlso Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration FreQuency Nondetects

NA NA NA NA NA NA 41903·57·5 TOTAL TCDD 0.15 3 J NG/KG 138Bl00204 2/11 0.1 -5.2
NA NA NA NA NA NA 55722·27·5 TOTAL TCDF 1.7 292 J NG/KG 138B040204 5111 0.09-1.3

Miscellaneous Parameters
NA NA NA NA NA NA TINUS014 CATION EXCHANGE CAPACITY 13 14 MEQll 138B070810 2/2 NA
NA NA NA NA NA NA TINU8002 PH 5.3 5.8 S.U. 138B080608 2/2 NA
NA NA NA NA NA NA TINU8003 TOTAL ORGANIC CARBON 1100 J 1100 J MG/KG 138B070810 112 1000 -1000

•.,:,.tI,';Y

Associated Samples:
138B010204
138B020204
138B030204
138B040204
138B050204
1388060204
138B070810
138B080608
138B090204
138Bl00204
138Bl10204
138B120204

:•
"··'··"'ii~t.. ;:;r··::: i

138B130204
138B150204
138B160204
138B170204
138B180204
138B190203
138B210204
138B220204
138B230204
138B240203
138B250204

•



•

•

•

SWMU 13
SEDIMENT - ROUND 1



I •'

AP~',-;JDlx B .
FREQUENCY OF DETECTION TABLES

SEDIMENT· ROUND 1
SWMU 13· MINE FILL B
NSWC CRANE, INDIANA

PAGE 1 OF2
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10CLRESO R9S0RES RSOQLSO CAS Number
Minimum Minimum Maximum Maximum

Sample Containing
Detection Range of

Chemical Units Maximum
Concentration Qualifier Concentration Qualifier

Concentration
Frequency Nondetects

Semlvolatiles
9500000 3700000 6.71 83·32·9 ACENAPHTHENE 24 43 J UGIKG 1350050004 2/3 4.1
47000000 22000000 46.9 120·12·7 ANTHRACENE 72 88 UGIKG 1350050004 2/3 4.1

5100 620 31.7 56·55·3 BENZO A ANTHRACENE 11 330 UGIKG 1350050004 3/3 NA
510 62 31.9 50·32·8 BENZO A PYRENE 15 390 J UGlKG 1350060004 3/3 NA
5100 620 10400 205·99·2 BENZO B FLUORANTHENE 18 460 J UG/KG 1350060004 3/3 NA
NA 2300000 170 191·24·2 BENZO G,H,IlPERYLENE 10 380 J UG/KG 1350060004 3/3 NA

51000 6200 240 207·08·9 BENZO K FLUORANTHENE 10 250 J UGlKG 1350050004 3/3 NA
510000 62000 57.1 218·01·9 CHRY5ENE 18 430 J UG/KG 1350060004 3/3 NA

18000000 6100000 110.5 84·74·2 OI·N·BUTYL PHTHALATE 86 J 86 J UGlKG 1350060004 1/3 83 ·87
3700000 2400000 . 40600 117·84·0 OI·N·OCTYL PHTHALATE 100 J 100 J UGlKG 1350060004 1/3 83·87

510 62 6.22 53·70·3 OIBENZO A,H)ANTHRACENE 66 J 74 J UG/KG 1350060004 2/3 4.1
6300000 2300000 111.3 206·44·0 FLUORANTHENE 44 860 UGIKG 1350050004 3/3 NA
6300000 2600000 21.2 86·73·7 FLUORENE 33 42 J UGIKG 1350050004 . 2/3 4.1

5100 620 200 193·39·5 INOENO(1,2,3·COlPYRENE 8 J 290 J UG/KG 1350060004 3/3 NA
3200000 56000 34.6 91·20·3 NAPHTHALENE 6 J 6 J UG/KG 1350050004 2/3 4.1
3200000 ,56000 34,6 91·20·3 NAPHTHALENE 6 J 6 J UGIKG 1350060004 2/3 4.1

NA ~3oo000 41.9 85·01-8 PHENANTHRENE 27 620 UGlKG 1350060004 3/3 NA
5500000 2300000 53 129·00·0 PYRENE 36 1300 J UGlKG 1350060004 3/3 NA·

Explosives
NA 3100 NA 2691-41·0 HMX I 0.8 I J I 1.9 I J MGlKG I 1350110004 2/23 0.25
NA 4.4 NA 121·82-4 IROX 0.44 J 2.2 MGIKG 1350110004 I 3123 I 0.25 I

Herbicides
20000 3000 30100 87·86·5 PENTACHLOROPHENOL I 2.1 I J I 2.1 J UGIKG 1350060004 1/3 0.56·0.58 I

Inoraanlcs
NA 76000 NA 7429·90·5 ALUMINUM 1480 18500 MG/KG 1350220004 23/23 NA
140 31 NA 7440·36·0 ANTIMONY 0.8 J 1.8 J MGlKG 1350010004 3/23 0.13·0.55
3.9 0.39 5.9 7440·38·2 AR5ENIC 3.7 J 35.6 J MGIKG 1350220004 22/23 0.53

24000 5400 NA 7440·39·3 BARIUM 28.5 J 364 J MG/KG 1350010004 23/23 NA
680 150 NA 7440-41·7 BERYLLIUM 0.53 J 4.3 J MG/KG 1350220004 20/23 0.18·0,52
12 37 0,596 7440·43·9 CAOMIUM 0.41 J 4.1 J MGlKG 1350130004 13/23 0.17 ·0.45
NA NA NA 7440·70·2 CALCIUM 767 J 89700 J MGlKG 1350130004 23/23 NA
NA 30 26 7440-47·3 CHROMIUM 7.9 J 156 J MG/KG 1350010004 23/23 NA
NA 900 50 7440·48·4 COBALT 1.8 J 107 J MG/KG 1350190004 23/23 NA

13000 3100 16 7440·50-8 COPPER 7 J 52,1 . J MG/KG 1380010004 23/23 NA
NA 23000 NA 7439-89~6 IRON 1990 J 171000 J MGIKG 1350220004 23/23 NA
400 400 31 7439·92-1 LEAO . 4.2 J 471 J MGIKG 1350010004 23/23 NA
NA 1600 NA 7439·93·2 LITHIUM 2,1 J 38,8 J MGIKG 1350190004 23/23 NA
NA NA NA. 7439·95·4 MAGNE51UM 292 J 7540 J MG/KG 1350070004 23/23 NA
NA 1800 NA 7439·96·5 MANGANE5E 65,3 J 6130 J MG/KG 1350120004 23/23 NA
55 23 0,174 7439·97·6 MERCURY 0.013 J 0,16 J MGlKG 1350010004 14/23 0,01·0.044

6900 1600 16 7440·02·0 NICKEL 7.9 J 83.9 J MG/KG 1350220004 23/23 NA
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Minimum Minimum Maximum Maximum
Sample Containing

Detection Range ofIDCLRESD R9S0RES RSDQLSD CAS Number Chemical Units Maximum
Concentration Qualifier Concentration Qualifier

Concentration F~equency Nondetects .

NA NA NA 7440-09-7 POTA551UM 252 J 2390 J MG/KG 1350150004 23/23 NA
'1700 390 NA 7782·49-2 . 5ELENIUM 0.18 J 0.69 J MGlKG 1350220004 16/23 0.02-0.33

NA NA NA 7440-23-5 500lUM 81.3 J 334 J MG/KG 1350070004 3/23 22.6 - 126 .
NA 47000 NA 7440-24-6 5TRONTIUM 4.1 J 77.1 J MG/KG 1350110004 . 23/23 NA
NA 47000 NA 7440-31-5 TIN 0.52 J 12 J MG/KG 1350120004 8/23 0.31 -0.64
NA NA NA 7440-32-6 TITANIUM 13.8 J 112 J MGlKG 1350220004 23/23 NA
NA 550 NA 7440-62-2 VANAOIUM 11.8 J 115 J MG/KG 1350220004 23/23 NA

100000 23000 120 7440-66-6 ZINC 7.9 J 541 J MG/KG 1350010004 18/23 33.4 - 386
AVSlSEM

NA NA NA· TTNU5010 ACID VOLATILE 5ULFIOE 0.23 J 0.88 J UMO/G 1350050004 m NA
NA NA NA 7440-43-9 CAOMIUM 0.002 0.004 UMO/G 1350080004 .2/7 0.001 - 0.002
NA NA NA 7440-50-8 COPPER 0.036 J 2.223 J UMO/G 1350080004 m NA
NA NA NA 7439-92-1 LEAO 0.03 J- 0.067 J UMO/G 1350020004 6f7 0.006
NA NA NA 7439-97-6 MERCURY 0.00004 J 0.00054 J UMO/G 1350140004 . 5f7 0.0000 -0.0000
NA NA NA 7440-02-0 NICKEL 0.02 0.111 UMO/G 1350050004 m NA
NA NA NA TTNU5305 5EMlAV5 0.09 3.74 5.U. 1350080004 m NA
NA NA. NA 7440-66-6 ZINC 0.407 J 0.538 J UMO/G 1350110004 . 3f7 0.031 - 0.426

Miscellaneous Parameters
NA NA NA TTNU5014 CATION EXCHANGE CAPACITY 9.9 18 MEQJl 1350110004 m NA

. NA NA NA TTNU5002 PH 5 7.9 5.U. 1350110004 m NA
NA NA NA TTNU5003 TOTAL ORGANIC CARBON 2500 J 19000 J MGlKG 1350050004 m NA

~.';-~~~i:'~;'i;""

Associated Samples:
1350010004
1350020004
1350030004
1350040004
1350050004
1350060004
1350070004
1350080004
1350090004
1350100004
1350110004
1350120004

1350130004
1350140004
1350150004
1350160004
1350170004
1350180004
1350190004
1350200004
1350210004
1350220004
1350230004

•.;~, .. ,
':~\':~l:;l;' •
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•

dClatile 0s

Sample
Containing

CAS Minimum Minimum .Maximum Maximum Maximum Detection Range of
idclresd r9sores r5dalsd Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

Semivolatile Organic Compounds
3700000 56000 20.2 91-57-6 2-METHYLNAPHTHALENE 6 .. J 6 J UG/KG 1380250004 1/5 3.9·4.4
9500000 ·3700000 • 83-32-9 ACENAPHTHENE 24 43 J UG/KG 1380050004 2/5 4.1- 4.4

47000000 22000000 ' .. 120-12-7 ANTHRACENE 72 88 UG/KG 1380050004 2/5 ' 4.f- 4.4
5100 620 56-55-3 BENlO A ANTHRACENE 10 330 UG/KG 1380050004 5/5 NA
510 • • 50-32-8 BENlO A PYRENE 12 390 J UG/KG 1380060004 5/5 NA
5100 620 10400 205-99·2 BENlO B FLUORANTHENE 18 460 J UG/KG 1380060004 5/5 NA
NA 2300000 , 191-24·2 BENlO G,H,IlPERYLENE 10 380 J UG/KG 1380060004 5/5 NA

51000 6200 ., 207·08·9 BENlO K FLUORANTHENE 7 J 250 J UG/KG 1380050004 5/5 NA
510000 62000 218·01·9 CHRY8ENE .15 430 J UG/KG 1380060004 5/5 NA

18000000 6100000 110.5 84-74-2 OI·N·BUTYL PHTHALATE· 86 J 86 J UG/KG 1380060004 1/3 83 - 87
3700000. 2400000 40600 117·84-0 OI·N-OCTYL PHTHALATE 100 J 100 . J UG/KG 1380060004 1/3 83 - 87

510 • . 53·70·3 OIBENlO A,H)ANTHRACENE 66 J 74 J UG/KG 1380060004 2/5 4.1 - 4.4
6300000 2300000. 206·44·0 FLUORANTHENE 29 860 UG/KG 1380050004 5/5 NA
6300000 2600000 86·73·7 FLUORENE 33 42 J . UG/KG 1380050004 2/5 4.1 - 4.4

.5100 620 " 193·39·5 INOENO(1,2,3·COlPYRENE 8 J 290 J UG/KG 1380060004 5/5 NA
3200000 56000 34.6 91·20·3 NAPHTHALENE 6 J 6 J UG/KG 1380060004 2/5 4.1 - 4.4
3200000 56000 _91-20-3 NAPHTHALENE 6 J 6 J UG/KG 1380050004 2/5 4.1 ~ 4.4

NA 2300000 .' 85·01·8 PHENANTHRENE 17 620 UG/KG 1380060004 5/5 NA
5500000 2300000 129·00·0 PYRENE 25 1300 J UG/KG 1380060004 5/5 NA......

0.28 1.9 1380110004 0.25·0.25
0.44 2.2 1380110004 0.25 - 0.25

7429·90·5 ALUMINUM 1480 18500 MG/KG 1380220004 31/31 .NA
7440·36-0 ANTIMONY 0.8 . J 4.7 J MG/KG 1380300004 11/31 0.13 - 0.55
7440·38·2 AR8ENIC 3.7 J 58.2 J MG/KG 1380240004 30/31 0.53·0.53
7440·39·3 BARIUM 28.5 J 364 J MG/KG 1380010004 31/31 NA
7440-41·7 BERYLLIUM 0.53 J 4.3 J MG/KG 1380220004 28/31 0.18-0.52
7440-43·9 CADMIUM 0.41 J 17.1 J MG/KG 1380300004 21/31 0.17·0.45
7440-70·2 CALCIUM 766 J 89700 J MG/KG 1380130004 31/31 NA
7440·47-3 CHROMIUM 7.9 J 228 J MG/KG 1380240004 31/31 NA
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Sample
Containing I

CAS Minimum Minimum Maximum Maximum Maximum 'Detection Range of
idclresd r9sores r5d Isd Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

NA 900 • 7440·48·4 COBALT 1.8 J 107 J MG/KG 1380190004 31/31 NA
13000 3100 • 7440·50-8 COPPER 7 J 52.1 J MG/KG 1380010004 31/31 NA

NA ... NA 7439·89·6 IRON 1990 J 299000 J MG/KG 1380300004 31/31 NA... ... 7439-92·1 LEAD 4.2 J 471 J MG/KG 1380010004 31/31 NA
NA 1600 NA 7439·93·2 LITHIUM 2.1 J 38.8 J MG/KG 1380190004 23/23 NA

NA E7439-95-4 MAGNE81UM 292 J 7540 J MG/KG 1380070004 31/31 NA
NA :.. NA 7439-96·5 MANGANE8E 65.3 J 6130 J MG/KG 1380120004 31/31 NA
55 23 0.174 7439-97·6 MERCURY 0.013 J 0.16 J MG/KG 1380010004 22/31 0.01·0.044

6900 1600 • 7440-02-0 NICKEL 7.9 J 83.9 J MG/KG 1380220004 31/31 NA
NA NA NA 7440-09·7 POTA881UM 252 J 2390 J MG/KG 1380150004 31/31 NA

1700 390 NA 7782·49-2 8ELENIUM 0.18 J 1.1 J MG/KG 1380240004 24/31 0.02·0.33
NA NA NA 7440-23-5 800lUM 31.6 J 334, J MG/KG 1380070004 7/31 21.8· 126
NA 47000 NA 7440-24-6 8TRONTIUM 4.1 J 77.1 J MG/KG 1380110004 23/23 NA
NA 47000' NA 7440·31·5 TIN 0.52 J 12 J MG/KG 1380120004 8/31 0.3·0.64
NA NA NA 7440-32-6 TITANIUM 13.8 J 164 J MG/KG 1380240004 31/31 NA
NA 550 NA 7440-62·2 VANADIUM 11.8 J 144 ' J MG/KG 1380240004 31/31 NA

100000 23000 • 7440-66·6 ZINC 7.9 J 541 J MG/KG 1380010004 26/31 .33.4· 386
AVSISEM

NA NA NA TINU8010 ACID VOLATILE 8ULFIOE 0.23 J 0.88 J UMO/G 1380050004 717 NA
NA NA NA 7440-43·9 CADMIUM 0.002 0.004 UMO/G 1380080004 217 0.001 • 0.002
NA NA NA 7440·50-8 COPPER 0.036 J 2.223 J UMO/G 1380080004 717 NA
NA NA NA 7439·92·1 LEAO 0.03 J 0.067 J UMO/G 1380020004 6/7 0.006 • 0.006
NA NA NA 7439·97-6 MERCURY 0,00004 J 0.00054 J UMO/G 1380140004 5/7 0.00003 • 0.00004
NA 'NA NA 7440·02-0 NICKEL 0.02 0.111 UMO/G 1380050004 717 NA
NA NA NA TINU8305 8EM/AV8 0.09 3.74 8.U. 1380080004 717 NA
NA NA NA 7440·66-6 ZINC 0.407 J 0.538 J UMO/G 1380110004 3/7 0.031 ·0.426

Miscellaneous Parameters
NA NA NA TINU8014 CATION EXCHANGE CAPACITY 9.9 18 MEQ/1 1380110004 717 NA
NA NA NA TINU8002 PH 5 ' 7.9 8.U. 1380110004 717 NA
NA NA NA TINU8003 TOTAL ORGANIC CARBON 2500 J 19000 J MG/KG 1380050004 717 NA

~.
':'~::~.'.l':

Associated Samples:
1380010004
1380020004

1380120004
1380130004

•
1380230004
1380240004 .,
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Sample
Containing

CAS, ' Minimum Minimum Maximum Maximum Maximum Detection Range of
idclresd r9sores r5dqlsd Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

1350030004
1350040004
1350050004
1350060004
1350070004
1350080004
1350090004
1350100004
1350110004

1350140004
1350150004
1350160004
1350170004
1350180004
1350190004
1350200004
1350210004 '
1350220004

1350250004
1350260004
1350270004
1350280004
1350290004
1350300004
1350310004
1350320004

~~
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•
Minimum Minimum Maximum Maximum

Sample Containing
Detection Range ofFEDMCL FEDSMCL IDCLRGDF R9TAPW R5DQLSW CAS Number Chemical Units Maximum'

Concentration Qualifier Concentration Qualifier
Concentration

Frequency Nondetects

Semivolatile Organics
NA NA 1.2 0.092 0.839 56·55·3 BENZD A ANTHRACENE 0.22 ·0.22 UG/L 13SW0601 1/3 0.05
0.2 NA 0.2 0.0092 0.014 50·32·8 BENZO A PYRENE 0.26 0.26 UGIL 13SW0601 1/3 0.05
NA NA 1.2 0.092 9.07 205·99·2 BENZO B FLUORANTHENE 0.38 0.38 UG/L 13SW0601 1/3 0.05
NA NA NA 180 7.64 191·24·2 BENZO G,H,IlPERYLENE 0.23 0.23 UGIL 13SW0601 1/3 0.05
NA NA 0.8 0.92 0.0056 207·08·9 BENZO K FLUORANTHENE 0.2 0.2 UGIL 13SW0601 1/3 0.05
NA NA 1.6 9.2 0.033 218·01·9 CHRYSENE 0.35 0.35 UGIL 13SW0601 1/3 0.05
NA NA 210 1500 8.1 206-44·0 FLUORANTHENE 0.96 0.96 UGIL 13SW0601 1/3 0.05
NA NA 0.022 0.092 4.31 193·39·5 INDEND(l,2,3·CDlPYRENE 0.2 0.2 UGIL 13SW0601 1/3 0.05
NA NA NA 180 2.1 85-01·8 PHENANTHRENE 0.51 '0.51 UGIL 13SW0601 1/3 0.05
NA NA 140 180 0.3 . 129·00'0 PYRENE 0.65 0.65 UGIL 13S.w0601 1/3 0.05

Explosives
NA NA NA 2.2 NA 118·96·7 2,4,6·TRINITROTOLUENE 0.53 J 6.8 UGIL 13SW1301 4/13 0.21 ·0.65
NA NA NA NA NA 35572·78·2 2·AMINO·4,6·DINITROTOLUENE 0.53 J 1.6 J UGIL 13SW1301 3/12 0.265 • 0.65.
NA NA NA NA NA 19406·51-0 4·AMINO·2,6·DINITROTOLUENE 0.52 J 3.8 J UGIL 13SW1301 5/13 0.265·0.65
NA NA NA 1800 NA 2691-41-0 HMX 1.2 93 . UGIL 13SW1101 8/13 0.265' 0.65.
NA NA NA 0.61 NA 121·82-4 RDX 0.29 J 610 UGIL 13SW1101 10/13 0.25·0.6

Herbicides
1 NA . 1 0.56 5.23 87·86·5 PENTACHLOROPHENOL I 0.025 J 0.091 UGIL 13SW0401 I 2/3 I 0.013 f

Total Inorganics
10 NA 50 0.045 53 7440·38·2 ARSENIC 1.2 J 35.7 J UGIL 13SW1101 7/13 0.51 ·0.97

2000 NA 2000 2600 5000 7440·39·3 BARIUM 25.3 J 247 J UGIL 13SW0701 13/13 NA
NA NA NA NA NA 7440·70·2 CALCIUM 18900 J 133000 J UGIL 13SW0701 13/13 NA
100 NA NA 110 42 7440-47·3 CHROMIUM 1.2 J 20.5 J UGIL 13SW0701 11/13 0.98·1
NA NA NA . 730 5 7440-48·4 COBALT 1.2 J 9.4 J UGIL 13SW1101 9/13 0.16·0.72
15 NA 15 NA 1.3 7439·92·1 LEAD 1.3 J 29.9 J . UG/L 13SW0701 9/13 0.77 ·1.2
NA NA NA 730 NA 7439·93·2 LITHIUM 2.8 J 14.3 J UG/L 13SW0701 8/13 1.3·2.2
NA NA NA NA NA 7439·95·4 MAGNESIUM 3600 J 92200 J UGIL 13SWll0l 13/13 NA
NA 50 NA 880 NA 7439·96·5 MANGANESE 8.2 J 231 J UGIL 13SW100l 13/13 NA
NA NA NA NA NA 7440·09·7 POTASSIUM 855 J 690000 J UGIL 13SW1101 13/13 NA
50 NA 50 180 5 7782·49·2 SELENIUM ·2 J 2 J UG/L 13SW1101 1/13 0.1 ·0.55
NA NA NA NA NA 7440·23·5 SODIUM 2960 J 325000 J UGIL 13SW0701 13/13 NA
NA NA NA 22000 NA 7440·24·6 STRONTIUM 48 J 245 J UGIL 13SW0701 13/13 NA

Dissolved InorQanil:s
NA 50 NA 36000 NA 7429·90-5 ALUMINUM 52.7 J 822 UGIL 13SW0901·F 12/13 24.8
10 NA 50 0.045 53 7440·38·2 ARSENIC 3.6 J 35.3 J UGIL 13SW1101·F 2/13 0.15·0.73

2000 NA 2000 2600 5000 7440·39·3 BARIUM 10.1 J 149 J UGIL 13SW0701·F 13/13 NA
NA NA NA NA NA 7440·70·2 CALCIUM 5660 J 121000 J UGIL 13SW0701·F 13/13 NA
100 NA NA 110 42 7440-47·3 CHROMIUM 2 J 2 J UGIL 13SWll0H 1/13 0.21·0.89
NA NA NA 730 5 7440-48·4 COBALT 1.3 J 8.8 J UG/L 13SWll0l·F 5/13 0.26·0.7

1300 1000 1300 1500 5 7440-50-8 COPPER 1.9 J 26.4 J UG/L 13SW1101·F 11/13 1• 1.2
NA 300 NA 11000 NA 7439·89-6 IRON 35.7 J 750 J UGIL 13SW0901·F 11/13 14.9·26.9
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Minimum Minimum Maximum Maximum
Sample Containing

Detection Range of
FEDMCL FEDSMCL IDCLRGDF R9TAPW R5DQLSW CAS Number Chemical

Concentration Qualifier Concentration Qualifier
Units Maximum

Frequency Nondetects
Concentration

NA NA NA 730 , NA 7439-93-2 LITHIUM .3.1 J 5.5 J UGIL 13SW1001-F 3/13 0.37 -1.5
NA NA' NA NA NA 7439-95-4 MAGNESIUM 3440 J 92900 J UG/L 13SWll01-F 13/13 NA
NA 50 NA 880 NA 7439-96-5 MANGANESE 2.9 J 160 J UGIL 13SW100H 13/13 NA
NA NA 730 730 29 7440-02-0 NICKEL 1.1 J 18.6 J UGIL 13SWll0l-F 10/13 0.59 - 0.85
NA NA NA NA NA 7440-09-7 POTASSIUM 735 J 700000 J UG/L 13SWll0l-F 13/13 NA
50 NA 50 180 5 7782-49-2 SELENIUM 2.2 J 2.2 J UGIL 13SW1101-F 1/13 0.08 - 0.59
NA NA NA NA NA 7440-23-5 SODIUM 2920 J 311000 J UG/L 13SW070H 13/13 NA
NA NA NA 22000 NA 7440-24-6 STRONTIUM 45.5 J 219 J UG/L 13SW0701-F 13/13 NA
NA NA NA NA NA 7440-32-6 TITANIUM 1.4 J 19.5 J UG/L 13SW0901-F 11/13 1.1
NA NA NA 260 19 7440-62-2 VANADIUM 1.6 J 38.5 J UG/L 13SWll0l-F 3/13 0.23 -0.73
NA 5000. 11000 11000 58.9 7440-66-6 ZINC 3.4 J 30.6 J UGIL 13SW1101-F 10/13 3.8 - 5.7

Miscellaneous Parameters
NA NA NA NA I NA I TTNUS493 IAMMONIA-N 0.01 J 3.4 MG/L . 13SW1101 I 10/13 I 0.01 I
NA I NA NA NA I NA TTNUS494 NITRITEINITRATE-N I 0.15 I J I 23 I I MGlL I 13SW1101 I 9/13 0.02 I

Field Parameters
NA NA NA NA NA TTNUS034 DISSOLVED OXYGEN 4.35 12.32 MGlL 13SW1301 13/13 NA
NA NA NA NA NA TTNUS033 OXIDATION REDUCTION POTENTIAL 95 640 MV 13SW0601 13/13 NA
NA 0 NA NA NA TTNUS002 PH 6.13 8.48 S.U. 13SW0901 13/13 NA
NA NA NA NA NA TTNUS038 SPECIFIC CONDUCTANCE 0.138 2.743 . MS/CM 13SW1101 13/13 NA
NA NA NA NA NA TTNUS047 TEMPERATURE 6.52 16.45 C 13SW1101 13/13 NA
NA NA NA NA NA TTNUS023 TURBIDITY 11 352 NTU 13SW0701 12/12 NA

i.
~!,.:;..,>,'

Associated Samples:
13SW010l
13SW010l-F
13SW0201
13SW020H
13SW0301
13SW0301-F
13SW0401
13SW0401-F
13SW0501
13SW0501-F
13SW0601
13SW0601-F
13SW0701

13SW0701-F
13SW0801
13SW080H
13SW0901
13SW0901-F
13SWlOOl
13SW1001-F
13SWll01

. 13SWll0l-F
13SW1201
13SW120H
13SW1301
13SW130H

ft ••
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•

dClatile 0S

Expl

Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

Semivolatile Organic Compounds
56-55-3 BENZO A ANTHRACENE 0.2 'J 0.2 J UG/L 13SW3201 1/2 0.049 - 0.049
50-32-8 BENZO A PYRENE 0.27 J 0.27 J ' UG/L 13SW3201 1/2 0.049 - 0.049
205-99-2 BENZO B FLUORANTHENE 0.4 J 0.4 J UG/L 13SW3201 1/2 '0.049 - 0.049
191-24-2 BENZO G,H,I)PERYLENE 0.22 J 0.22 J UG/L 13SW3201 1/2 0.049- 0.049
207-08-9 BENZO K FLUORANTHENE 0.19 J 0.19 J UG/L 13SW3201 1/2 0.049 - 0.049
218-01-9 CHRYSENE 0.33 J 0.33 J UG/L 13SW3201 1/2 0.049 - 0.049
206-44-0 FLUORANTHENE 0.77 J 0.77 J UG/L 13SW3201 1/2 0.049 - 0.049
193-39-5 INDENO(1,2,3-CDlPYRENE 0.21 J 0.21 J UG/L 13SW3201 1/2 0.049 - 0.049
85-01-8 PHENANTHRENE 0.32 J 0.32 J UG/L 13SW3201 1/2 0.049 - 0.049
129-00-0 PYRENE 0.58 J 0,58 J UG/L 13SW3201 1/2 0.049 - 0.049

Explosives
59229-75-3 2,6-DIAMINO-4-NITROTOLUENE 0.44 J 0.44 J UG/L 13SW1302 1/21 0.24 - 0.287
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.52 J 8.3 J UG/L 13SW1302 5/21 ' 0.24 - 0.27

99-08-1 3-NITROTOLUENE 0.29 J 0.31 J UG/L 13SW1302 2/21 0.24 - 0.287
'19406-51-0 4-AMINO-2,6-DINITROTOLUENE 0.46 J 21 J UG/L 13SW1302 6/21 0.24·0.27
TINUS498 DNX 0.59 J 35 UG/L 13SW1102 8/21 0.24 - 0.27
2691-41-0 HMX 0.67 730 UG/L 13SW1102 11/21 , 0.24 - 0.27
TINUS232 MNX 0.28 J 72 UG/L 13SW1102 8/21 , 0.24 - 0.27
121-82-4 RDX 0.35 J ,5500 UG/L 13SW1102 13/21 0.24·0.27

TINUS337 TNX 0.48 J 4 UG/L . 13SW1501 6/21 0.24 - 0.27
TINUS337 TNX 0.48 J' 4 UG/L 13SW1102 6/21 0.24 - 0.27

Totallnorganics
7429-90-5 ALUMINUM 108 J 7250 J UG/L 13SW1102 14/21 30.6·106
7440-38-2 ARSENIC 0.85 J 8.4 J UG/L 13SW1102 7/21 0.11 - 0.48
7440-39-3 BARIUM 47.3 J 101 J UG/L 13SW1601 21/21 NA
7440-70-2 CALCIUM 3040 J 82600 ' J ' UG/L 13SW0902 21/21 NA
7440-47-3 CHROMIUM 0.82 J 8.2 J UG/L 13SW1601 5/21 0.19 - 1
7440-48-4 COBALT 0.47 J 9 J UG/L 13SW1501 8/21 0.07·0.52
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical . Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

7440-50-8 COPPER 0.89 J 18 J UG/L 13SW1501 18/21 0.38 - 0.89
7439-89-6 IRON . 152 . J 6220 J UG/L 13SW1501 13/21 24.5 -162
7439-92-1 LEAD 1.8 J 9.7 J UG/L . 13SW1501 4121 0.07 ·1.6
7439-95·4 MAGNESIUM 836 J 15600 J UG/L 13SW1901 20/21 14200 - 14200
7439-96-5 MANGANESE 7.5 J 3190 J UG/L 13SW0802 20/21 2-2
7439-97-6 MERCURY 0.047 J 0.047 J UG/L 13SW1501 -1/21 0.007 - 0.02
7440-02-0 NICKEL 0.45 J 22 J UG/L 13SW1501 21/21 NA
7440-09-7 POTASSIUM 621 J 126000 J UG/L 13SWll02 21/21 NA
7440-23-5 SODIUM 1540 J 88300 J UG/L 13SW0702 21/21 NA
7440-32-6 TITANIUM 0.31 J 96.9 J UG/L 13SWll02 20/21 0.73 - 0.73
7440-62·2 VANADIUM 0.42 J 16.6 J UG/L 13SW1102 11/21 0.11-0.61
7440·66-6 ZINC 6.8 J 68.9 J UG/L 13SW0902 12/21 2.1 -13.1

Dissolved Inorganics
7429-90-5 ALUMINUM 134 J 283 J UG/L 13SW1102-F 6121 7.6 - 52.8
7440-38-2 ARSENIC 0.64 J 6.7 J UG/L 13SW1102-F 6121 0.09 - 0.42
7440·39·3 BARIUM 22 J 95.3 J UG/L 13SW0802·F .21/21 NA
7440-70-2 CALCIUM 6680 J 81400 J UG/L 13SW0902-F 21/21 NA
7440-48-4 COBALT 0.6 J 6.5 J UG/L 13SW1002-F 18/21 0.21 - 0.52
7440-50-8 COPPER 0.57 J 8.3 J UG/L 13SW1102-F 17/21 . 0.3 - 0.93
7439-89-6 IRON 137 J .1120 J UG/L 13SW0802-F 5121 5.7 - 122
7439-95·4 MAGNESIUM 3770 J 15400 J UG/L 13SW1901-F 20/21 13700 • 13700
7439-96-5 MANGANESE 4 J 3110 J UG/L 13SW0802-F 19/21 2.1-10.7
7440-02-0 NICKEL 0.7 J 6.2 UG/L 13SW1302-F 20/21 0.55·0.55
7440-09-7 POTASSIUM 600 J 125000 J UG/L 13SW1102-F 21/21 NA
7440-23-5 SODIUM 1660 J 106000 J UG/L 13SW0702-F 21/21 NA
7440·32-6 TITANIUM 0.1 J 8.7 J UG/L 13SWll02-F 18/21 0.34 - 1
7440-62-2 VANADIUM 0.44 J 6 J UG/L 13SWll02·F 6121 0.06 - 0.4.
7440-66-6 ZINC 6.6 J 54.5 J UG/L 13SW0902-F 8121 1.7 - 16

•
Miscellaneous Parameters

•\<:;..~\'; ...
.,
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.'
sample

Containing
CAS Minimum Minimum Maximum Maximum Maximum Detection Range of

Number Chemical Concentration QuaHfier Concentration Qualifier Units Concentration Frequency Nondetects
TINUS493 AMMONIA-N 0.01 0.4 J MG/L 13SW0802 8/21 0.005 - 0.01
TINUS494 NITRITEINITRATE-N 0.14 200 MG/L 13SW2401 12/21 0.025·0.13

Field Parameters
TINUS186 DISSOLVED OXYGEN - METER 2.19 10.59 MG/L 13SW1501 22/22 NA
TINUS033 OXIDATION REDUCTION POTENTIAL -23.7 341.3 MV 13SW2601 22/22 NA
TINUS002 PH 6.17 7.88 S.U. 13SW3101 22/22 . NA
TINUS038 SPECIFIC CONDUCTANCE 0.073 1.024 MS/CM 13SW1102 22/22 NA
TINUS047 TEMPERATURE 8.84 15.2 C 13SW1102 22/22 NA
TINUS023 TURBIDITY 0 242 NTU 13SWll02 22/22 NA .j:

.'
. ~~:~~
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••

Total I

EXDI

, Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of,
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

Explosives
99·35·4 1,3,5·TRINITROBENZENE 0.47 0.47 UG/L 13SP0301 1/4 0.25·0.26
35572-7.8-2 2-AMINO-4,6-DINITROTOLUENE 1.1 J 1.1 J UG/L 13SP0201 1/4 0.24 - 0.26
99-08-1 3·NITROTOLUENE 0.35 J 0.35 J UG/L 13SP0201 1/4 0.24 - 0.26
19406·51-0 4-AMINO-2,6-DINITROTOLUENE 2.3 2.3 UG/L 13SP0201 1/4 0.24" 0.26
TTNUS498 DNX 2.5 3 J UG/L 13SP0101 2/4 0.24 - 0.25
2691-41-0 HMX 9 J 20 UG/L 13SP0201 2/4 0.24 - 0.25
TTNUS232 MNX 2.2 4 UG/L 13SP0201 2/4 0.24·0.25
121-82-4 RDX 1.9 J 77 UG/L 13SP0201 3/4 0.24 - 0.24
TTNUS337 TNX 0,45 J 0.59 UG/L 13SP0201 2/4 0.24 - 0.25

Totallnorganics
7429'-90-5 ALUMINUM 142 J 2670 J UG/L 13SP0301 4/4 NA
7440-38-2 ARSENIC 0.69 J 1.3 J UG/L 13SP0301 3/4 0.21 ·0.21
7440-39-3 BARIUM 64.4 J 114 J UG/L 13SP0401 4/4 NA
7440-70-2 CALCIUM 29200 J 89700 J UG/L 13SP0301 4/4 NA
7440-47-3 CHROMIUM 4 J 4 J UG/L 13SP0301 1/4 0.47· 1.6
7440-48-4 COBALT 0.97 J 5.8 J UG/L 13SP0401 2/4 0.11 - 0.23
7440·50-8 COPPER 1.4 J 3.6 J UG/L 13SP0201 4/4 NA
7439-89-6 IRON' 922 J , 2070 J UG/L 13SP0301 2/4 91.4-143
7439-92-1 LEAD 1.4 J 1.9 J UG/L 13SP0401 2/4 0.2·0.31
7439-95-4 MAGNESIUM 8910 J 11600 J UG/L 13SP0301 3/4 8750·8750
7439-96-5 MANGANESE 5.8 J 3910 J UG/L 13SP0401 4/4 NA
7440-02-0 NICKEL 1.2 8.7 UGiL 13SP0401 4/4 NA
7440-09-7 POTASSIUM 2730 J 38200 J UG/L 13SP0201 4/4 NA
7440-23-5 SODIUM 9370 J 20000 J UG/L 13SP0401 4/4 NA
7440-32-6 TITANIUM 1.5 J 32.4 UG/L 13SP0301 4/4 NA
7440-62·2 VANADIUM 0.98 J 5.4 J UG/L 13SP0301 3/4 0.35 - 0.35

Dissolved Inoraanics
ARSENIC 1.1 1.1 13SP0201-F 0.16·0.23
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

7440·39·3 BARIUM 55.3 J 91.7 J UG/L 13SP0301-F 414 NA
7440-70-2 CALCIUM 38900 J 87900 J UG/L 13SP0301·F 414 NA
7440-48-4 COBALT 1.3 J 3.6 J UG/L 13SP0401-F 414 NA
7440-50·8 COPPER 0.69 J 3.2 J UG/L 13SP0201~F 414 NA
7439-95·4 MAGNESIUM 8370 J 12900 J UG/L 13SP0301·F 414 NA
7439-96-5 MANGANESE

,
7.8 J 1090 J UGiL 13SP0401-F 3/4 2.7 - 2.7

7440-02-0 NICKEL 0.46 J 4.8 UG/L 13SP0401·F 414 NA
7440-09-7 POTASSIUM 2150 J 38500 J UG/L 13SP0201·F 414 NA
7440-23-5 SODIUM 11400 J 25700 J . UG/L 13SP010l·F 4/4 NA
7440-32-6 TITANIUM 0.11 J 0.94 J UG/L 13SP0201-F 414 NA
7440-62-2 VANADIUM 0.57 J 0.57 J UG/L 13SP0201-F 114 0.13 - 0.23

Miscellaneous Parameters
AMMONIA-N
NITRITEINITRATE-N
Field Parameters

0.02
0.58

0.02
0.58

13SP0301
13SP0201

TINUS186 DISSOLVED OXYGEN - METER 3.6 9.79 MG/L 13SP0201 414 NA
TINUS033 OXIDATION REDUCTION POTENTIAL 202.6 283.7 MV 13SP0401 4/4 NA
TINUS002 PH 6.44 7.7 S.U. 13SP0201 4/4. NA
TINUS038 SPECIFIC CONDUCTANCE 0.307 0.509 MS/CM 13SP0301 414 NA
TINUS047 TEMPERATURE 11.81 14.54 C 13SP0301 4/4 NA
TINUS023 TURBIDITY 0.01 40 NTU 13SP0301 4/4 NA

•

Associated Samples:
13SP010l
13SP010l-F
13SP0201
13SP0201·F
13SP0301
13SP0301-F

,
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number"' Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects

13SP0401
13SP0401·F
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e·

FEDMCL I FEDSMCL I R9TAPW IIDCLRGDFI CAS Number Chemical
Minimum

Concentration
Minimum
Qualifier

Maximum I Ma'ximum
Concentration Qualifier

Units
Sample Containing

Maximum
Concentration

}~
~.

Volatile 0 ":::11-.'._-
5 NA 0.2 5 79-00-5 1,1,HRICHLOROETHANE 38 J 38 J UGIL 16GWT0601
7 NA 340 7 75-35-4 1,1-DICHLOROETHENE 26 J 26 J UGIL 16GWT0601

NA NA 160 210 108-10-1 4-METHYL·2·PENTANONE 3.5 J 3.5 J UG/L 16GWT0601
NA NA 610 770 67-64-1 ACETONE 1.3 J 1.3 J UGIL 16GWT010l
5 NA 0.34 5 71-43-2 BENZENE 0.9 -' J 0.9 J UG/L 16GWT0601

80 NA 0.18 100 75-27-4 BROMODICHLOROMETHANE 0.8 J 0.8 J UGIL 16GWT0601
NA NA 1000 1300 75-15-0 CARBON DISULFIDE 0.8 J 0.8 J 'UGlL 16GWT0601
5 . NA 0.17 5 56-23-5 CARBON TETRACHLORIDE 15 15 UG/L 16GW0301

80 NA 6.2 100 67-66-3 CHLOROFORM ,5.6 12 J UG/L 16GWT0601
70 NA 61 70 156·59-2 CIS·1,2-DICHLOROETHENE 0.3 , J 600 UGIL 16GWT0601
5 NA 0.66 5 ' 127·18-4 TETRACHLOROETHENE 13 J 13 J UGIL 16GWT0601 .

1000 NA 720 1000 108·88·3 TOLUENE 32 J 32 J UGIL 16GWT0601 ,
100 NA 120 100 156-60·5 TRANS-l,2-DICHLOROETHENE 3.1 J 3.1 J UG/L 16GWT0601

,

5 . NA 0.028 5 79-01-6 TRICHLOROETHENE 0.5 J 35000 UG/L 16GWT0601
'2 . NA 0.02 2 75-01-4 VINYL CHLORIDE 0.3 J 65 J UG/L 16GWT0601

Semivolatile Organics
NA NA 6.2 150 91·57-6 2-METHYLNAPHTHALENE 0.11 0.11 UG/L 16GWT0601
NA NA 370 460 83·32-9 ACENAPHTHENE 0.07 J 0.07 J UG/L 16GWT0601
NA NA 0.092 1.2 205-99-2 BENZO(B)FLUORANTHENE 0.09 J 0.09 J UG/L 16GWT0601
NA NA 9.2 1.6 218-01-9 CHRYSENE 0.1 J 0.1 J UG/L 16GWT0601
NA NA 29000 29000 84-66-2 DIETHYL PHTHALATE 1 J 1 J UG/L 16GWT0601
NA NA 1500 210 206·44-0 FLUORANTHENE 0.11 0.11 UG/L 16GWT0601
NA NA 240 310 86-73·7 FLUORENE 0.1 J 0.1 J UG/L 16GWT0601
NA NA 180 NA 85-01-8 PHENANTHRENE 0.54 0.54 . UG/L 16GWT0601
NA NA 180 140 129-00-0 PYRENE 0.2 0.2 UG/L 16GWT0601
NA NA 36 NA 110·86·1 PYRIDINE 9 9 UG/L 16GWT0602

Explosives
NA NA NA NA 35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.48 J 0.48 J UGIL 16GW0301
NA NA NA NA . 19406·51-0 4-AMINO-2,6-DINITROTOLUENE 0.86 J 0.86 J UGIL 16GW0301
NA NA 1800 NA 2691-41·0 HMX 0.39 7.8 UG/L 16GWT0401
NA NA 0.61 NA 121-82-4 RDX 0.79 77 UG/L 16GWT0401

Totallnorganics
NA 50 36000 NA 7429-90-5 ALUMINUM 19.2 J 9680 UGIL 16GW0401
10 NA 0.045 50 7440-38-2 ARSENIC 0.81 J 4.5 J UGIL 16GWT0601

2000 NA 2600 2000 7440-39-3 BARIUM 5 J 107 J UG/L 16GWT0201
4 NA 73 4 7440-41-7 BERYLLIUM 2 J 4.7 J UG/L 16GWT0501
5 NA 18 5 7440-43·9 CADMIUM 0.83 J 1.1 J UG/L 16GW0501
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Minimum Minimum Maximum Maximum
Sample Containing

FEDMCL FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical
Concentration Qualifier Concentration Qualifier

Units Maximum
Concentration

NA NA NA NA 7440-70-2 CALCIUM 22600 J 194000 J UG/L 16GW0101
100 NA 110 NA 7440-47-3 CHROMIUM 0.68 J 0.93 J UGIL 16GWT0601
NA NA 730 NA 7440-48-4 COBALT 2 J 154 J UGIL 16GW0101

1300 1000 1500 1300 7440-50-8 COPPER 0.82 J 4.9 J UGIL 16GWT0601
NA 300 11000 NA 7439-89-6 IRON 171 J 52700 J UGIL 16GW0101
15 NA NA 15 7439-92-1 LEAD 0.89 J 1.8 J UGIL 16GWT0501
NA NA 730 NA 7439-93-2 LITHIUM 8.5 J 328 J UG/L 16GW0101
NA NA NA NA 7439-95-4 MAGNESIUM 6240 J 84500 J UG/L 16GW0101
NA 50 880 NA 7439-96-5 MANGANESE 353 J 29300 J UG/L 16GW0101
NA NA 730 730 7440-02-0 NICKEL 1.5 J 304 J UG/L 16GWT0501
NA NA NA NA 7440-09-7 POTASSIUM 738 J 11900 J UG/L 16GWT0601
50 NA 180 50 7782-49-2 SELENIUM 1.2 J 1.2 J UG/L 16GWT0601
NA NA NA NA 7440-23-5 SODIUM 7190 J 37100 J UG/L 16GWT0601
NA NA '22000 NA 7440-24-6 STRONTIUM 88.4 J 387 J - UGIL . 16GWT0201
NA . NA NA NA 7440-32-6 TITANIUM 1 J 8.4 J UG/L 16GWT0401
NA . NA· 260 NA 7440-62-2 VANADIUM 0.51 J 0.86 J UG/L 16GW0401
NA 5000 11000 11000 7440-66-6 ZINC 6.2 J 329 J UG/L 16GWT0501

Miscellaneous Parameters
NA NA NA NA TINUS493 AMMONIA-N 0.02 0.57 MGlL 16GWT0601
NA NA NA NA TINUS494 NITRITEINITRATE-N 0.03 0.6 MGlL 16GWT0401

Field Parameters
NA NA NA NA TINUS034 DISSOLVED OXYGEN ·0.2 6.94 MG/L 16GWT0602
NA NA NA NA TINUS033 OXIDATION REDUCTION POTENTIAL ·130 207.4 MV 16GW0401
NA 0 NA NA TINUS002 PH 3.68 7.7 S.U. 16GWT0601
NA NA NA NA TINUS038 SPECIFIC CONDUCTANCE 0.225 1.606 MS/CM 16GW0101 .
NA NA NA NA TINUS047 TEMPERATURE 11.51 15 C 16GWT0601
NA NA NA NA TINUS023 TURBIDITY 0 999 > NTU 16GWT0101

It

As'sociated Samples:
16GW0101 .
16GW0201
16GW0202
16GW0301
16GW0401
16GW0501
16GWT0101
16GWT0201
16GWT0301

•• ••
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FEDMCL FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical
Minimum Minimum Maximum Maximum

Sample Containing

Concentration Qualifier Concentration' Qualifier
Units Maximum

Concentration
.-_.. - -_.

16GWT0501
16GWT0601
16GWT0602
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I

FEDMCL I FEDSMCL I R9TAPW IIDCLRGDF I CAS Number Chemical
Detection
Frequency

Range of
Nondetects

.'

Volatile Oraanics
5 NA 0.2 5 79.Q0-5 1,1 ,2-TRICHLOROETHANE 1/11 0.3
7 NA 340 7 75-35-4 1,1-DICHLOROETHENE 1/11 0.3

NA NA 160 210 ·108-10·1 4-METHYL-2-PENTANONE 1/11 0.5
NA NA 610 770 67-64·1 ACETONE .. 1/2 10
5 NA 0.34 5 71-43-2 BENZENE 1/11 0.3

80 NA 0.18 100 75-27-4 BROMODICHLOROMETHANE 1/11 0.3
NA NA 1000 1300 75·15-0 CARBON DISULFIDE 1/11 0.3
5 NA 0.17 5 56-23-5 CARBON TETRACHLORIDE 1/11 0.3

80 NA 6.2 100 67-66-3 CHLOROFORM 2/11 0.3
70 NA 61 70 156·59-2 CIS·1,2-DICHLOROETHENE 4111 0.3
5 NA 0.66 5 127-18-4 TETRACHLOROETHENE 1/11 0.3

1000 NA 720 1000 108-88-3 TOLUENE 1/11 0.3
. 100 NA 120 100 156-60-5 . TRANS-l,2-DICHLOROETHENE 1/11 0.3

5 NA 0.028 5 79.Q1-6 TRICHLOROETHENE 8/11 0.3
2 NA 0.02 2 75.Q1-4 VINYL CHLORIDE 2/11 0.3

Semivolatile Oraanics
NA NA 6.2 150 91·57-6 2-METHYLNAPHTHALENE 1/10 0.05
NA NA 370 460 83-32-9 ACENAPHTHENE 1/10 0.05
NA NA 0.092 1.2 205-99·2 BENZO(B~LUORANTHENE 1110 0.05
NA NA 9.2 1.6 218-01·9 CHRYSENE 1/10 0.05
NA NA 29000 29000 84-66·2 DlETHYL PHTHALATE 1112 1
NA NA 1500 210 206-44-0 FLUORANTHENE 1/10 0.05
NA NA 240 310 86-73·7 FLUORENE 1/10 0.05
NA NA 180 NA 85·01-8 PHENANTHRENE 1/10 0.05
NA NA 180 140 129-00-0 PYRENE 1/10 0.05
NA NA 36 NA 110-86-1 PYRIDINE 1/12 1

Explosives
NA NA NA NA 35572-78·2 2-AMINO-4,6-DINITROTOLUENE 1/10 0.165-0.65
NA NA NA NA 19406·51·0 4-AMINO-2,6-DINITROTOLUENE 1/10 . 0.165-0.65
NA NA 1800 NA 2691-41·0 HMX 4/10 0.21 -0.65
NA NA 0.61 NA 121-82-4 RDX 6110 0.195·0.6

TolallnorClanics
NA 50 36000 NA ·7429-90-5 ALUMINUM 10/11 60.6
10 NA 0.045 50 7440·38·2 ARSENIC 7111 0.1 ·0.41

2000 NA 2600 2000 7440-39·3 BARIUM 11111 NA
4 NA 73 4 7440·41-7 BERYLLIUM 2/11 0.03·1.1
5 NA 18 5 7440-43-9 CADMIUM 2/11 0.05 ·0.31•~
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FEDMCL FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical
Detection Range of
Frequency Nondetects

NA NA NA NA 7440·70·2 CALCIUM 11/11 NA
100 NA 110 NA 7440·47·3 CHROMIUM 2/11 0.27·0.58
NA NA 730 NA 7440-48-4 COBALT 11/11 NA

1300 1000 1500 1300 7440·50-8 COPPER 7/11 0.06·0.15
NA 300 11000 NA 7439·89-6 IRON 11/11 NA
15 NA NA 15 7439·92-1 LEAD . 3/11 0.03 ·0.51
NA NA 730 NA 7439·93-2 LITHIUM 10/11 0.72
NA NA NA NA 7439-95·4 MAGNESIUM 11/11 NA
NA 50 880 NA 7439·96·5 MANGANESE 11/11 NA
NA NA 730 730 7440-02-0 NICKEL· 11/11 NA
NA NA NA NA 7440·09·7 POTASSIUM 10/11 3390
50 NA 180 50 7782·49·2 SELENIUM 1/11 0.05·0.43
NA NA NA NA 7440·23·5 SODIUM 11/11 NA
NA NA 22000 NA 7440·24-6 STRONTIUM 11/11 NA
NA NA NA NA 7440·32·6 TITANIUM 11/11 NA
NA NA 260 NA 7440·62·2 VANADIUM 5/11 0.05·0.36
NA 5000 11000 11000 7440·66·6 ZINC 11/11 NA

Miscellaneous Parameters
NA NA NA NA TINUS493 /AMMONIA·N 10/10 NA
NA NA NA NA TINUS494 NITRITEINITRATE·N 4/10 0.02

Field Parameters
NA NA NA NA TINUS034 DISSOLVED OXYGEN 13/13 NA
NA NA NA NA TINUS033 OXIDATION REDUCTION POTENTIAL 13/13 NA
NA 0 NA NA TINUS002 PH 13/13 ·NA
NA NA NA NA TINUS038 SPECIFIC CONDUCTANCE 13/13 NA
NA NA NA NA TINUS047 TEMPERATURE 13/13 NA
NA NA NA NA TINUS023 TURBIDITY 13/13 NA

Associated Samples:
16GW0101
16GW0201
16GW0202
16GW0301
16GW0401
16GW0501
16GWT0101
16GWT0201
16GWT0301
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Detection Range of
FEDMCL FEDSMCL R9TAPW IDCLRGDF CAS Number Chemical

Frequency Nondetects

16GWT0401
16GWT0501
16GWT0601
16GWT0602
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EXDI

Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of .
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Freauency Nondetects

Volatile Organic Compounds
79-34-5 1,1,2,2·TETRACHLOROETHANE 1.6 J 1.6 J UGIL 16GWT0603 1/21 0.3- 30
79-0Q-5 1,1,2-TRICHLOROETHANE 32 220 J UG/L 16GWT0603 3121 0.3·0.3
75-35·4 11·DICHLOROETHENE 5.3 120 UGIL 16GWT0603 2/21 0.3· 30
591-78-6 2-HEXANONE 16 J 16 J UGIL 16GWT0603 1/21 0.5- 50
108-10-1 4-METHYL-2·PENTANONE 7.1 7.1 UG/L 16GWT0603 1121 0.5 - 50
67-64-1 ACETONE 0.5 J 18 J UGIL 16GWT0603 5/15 0.5 -0.5
71-43-2 BENZENE 0.7 J 3.3 UG/L 16GWT0603 3121 0.3 - 30
75·15·0 CARBON DISULFIDE 0.3 J 4.3 UG/L 16GWT0603 2/21 0.3· 30
56·23·5 CARBON TETRACHLORIDE 0.8 J 11 UG/L 16GW0302 2/21 0.3 - 30
67·66·3 CHLOROFORM 0.9 J 16 UG/L 16GWTll0l 9/21 0.3· 30
156·59-2 CIS-l,2·DICHLOROETHENE 0.2 J 4200 UG/L 16GWT0603 9/21 0.3-0.3
74-84-0 ETHANE 0.013 7.7 UG/L 16GWT0603 9/9 NA
74·85-1 - ETHENE 0.0093 65 UG/L 16GWT0603 919 NA
10Q-41·4 ETHYLBENZENE 2.6 2.6 UG/L 16GWT0603 1121 0.3·30
74-82-8 METHANE 0.032 . 5800 UG/L 16GWT1801 919 NA
75-09-2 METHYLENE CHLORIDE 0.6 J 59 .J UG/L 16GWT1301 2/21 0.3·0.3
107-12-0 PROPIONITRILE 26 J 26 J UG/L 16GWT1501 1/21 20- 20
127-18-4 TETRACHLOROETHENE 0.3 J 160 UG/L 16GWT0603 3/21 0.3- 30
108-88-3 TOLUENE 270 J 270 J UG/L 16GWT0603 1121 0.3· 30
1330-20-7 TOTAL XYLENES 3.5 3.5 UG/L 16GWT0603 1121 0.3·30
156-60-5 TRANS-l,2-DICHLOROETHENE 4.1 22 UG/L 16GWT0603 2/21 0.3 - 30
79-01-6 TRICHLOROETHENE 0.5 J 250000 UG/L 16GWT0603 13/21 0.3- 0.3
75-01-4 VINYL CHLORIDE 2.1 340 J UG/L 16GWT0603 2/21 0.3·30

Explosives
6629-29-4 2,4-DIAMINO-6-NITROTOLUENE 0.27 J 0.27 J UG/L 16GWT0603 1/20 0.24 - 0.287
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.31 J 4.2 J UG/L 16GWT0603 4120 0.24·0.287
19406·51·0 4-AMINO-2,6-DINITROTOLUENE 0.69 J 1.5 UG/l 16GWT0603 4/20 0.24 - 0.287
TINUS498 DNX 0.63 J 0.63 J UG/L 16GWT0402 1120 0.24·0.287
2691-41-0 HMX 0.27 J 21 UG/L 16GWT0402 9/20 0.24·0.275
TINUS232 MNX 0.5 J 4.1 UG/L 16GWT0402 4/20 0.24 - 0.275
121-82-4 RDX 1.8 200 UG/L 16GWT0402 9/20 0.24 - 0.269
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Freauencv Nondetects

Totallnoraanics
7429-90-5 ALUMINUM 187 J 296000 J UG/L 16GWT0801 17/20 8.3 -29.1
7440-36-0 ANTIMONY 2.1 J 6.3 J UG/L 16GWTll0l 2120 0.02 -1.8
7440-38-2 ARSENIC 0.66 J 32.1 J UG/L 16GW0102 12120 0.1 -1.9
7440-39-3 BARIUM 6 J 1700 J UG/L 16GWT0801 20/20 NA
7440-41·7 BERYLLIUM 1.9 J 15.1 . J UG/L 16GWT0801 6120 0.06·2.7
7440-43·9 CADMIUM 4 J 4 J UGIL 16GWT1601 1/20 0.04 ·1.4
7440-70-2 CALCIUM 8240 J 212000 J UGIL 16GW0203 18/20 19700 • 106000
7440-47-3 CHROMIUM 3.5 J 452 J UGIl 16GWT0801 8/20 0.17 -1.3
7440-48-4 COBALT 4.2 J 530 J UGIL 16GWT1601 19/20 0.71·0.71
7440-50-8 COPPER 2.8 J 86.1 J UGIL 16GWT0801 10/20 0.07 ·1.2
7439-89-6 IRON 1110 J 241000 J UG/L 16GWT0801 20/20 NA
7439-92·1 LEAD 2.4 J 127 J UGIL 16GWT0801 9/20 0.12 - 2
7439·95-4 MAGNESIUM 3130 J 133000 J UGIl 16GWT1601 20/20 NA
7439-96-5 MANGANESE 33.6 J 24600 J UGIl 16GWT100l 20/20 NA
7439-97-6 MERCURY 0.028 J 0.12 J UGIl 16GWT0801 2120 0.007·0.03
7440-02-0 NICKEL 3 J 714 J UGIl 16GWT1601 20/20 NA
7440-09-7 POTASSIUM 1530 J 74400 J UGIl 16GWT0801 20/20 NA
7782·49·2 SELENIUM 2.8 J 5.2 J UGIL 16GWT1601 3120 0.04·1.4
7440-23-5 . SODIUM 6770 J 224000 J UGIL 16GWT1801 20/20 NA
7440-31-5 TIN 2.5 J 3.9 J UGIL 16GWT0801 2120 0.1·2.6
7440-32-6 TITANIUM 2.6 J 1020 J UG/L 16GWT0801 9120 0.07 - 4.5
7440-62-2 VANADIUM 0.65 J 410 J UGIL 16GWT0801 10/20 0.07· 1.7
7440-66-6 ZINC 10.6 J 791 J UGIL 16GWT1601 20/20 NA

Dissolved Inoraanics
7429·90-5 ALUMINUM 126 J 2460 J UGIl 16GWT1601-F 3/6 33 - 85.5
7440·36·0 ANTIMONY 1.5 J 8.8 J UG/L 16GWTll0l·F 216 0.11 - 1.5
7440-38·2 ARSENIC 1.3 J 4.6 J UGIL 16GWT1601·F 216 0.82 ·1.5
7440-39-3 BARIUM 12.9 J 341 J UGIL 16GWT1801-F 6/6 NA
7440-41·7 BERYLLIUM 3.8 J . 3.8 J UG/L 16GWT1601·F 116 0.1 - 0.94
7440·43-9 CADMIUM 3 J 3 J UG/L 16GWT1601-F 116 0.04·0.62
7440-70·2 CALCIUM 7910 J 158000 J UG/L 16GWT1601·F 616 NA

'" •
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Freauencv Nondetects

7440·47·3 CHROMIUM 0.59 J 0.59 J UGIL 16GWT1801·F 1/6 0.26·0.71
7440·48·4 COBALT 4:8 J 522 J UGIL 16GWT1601·F 5/6 1.1 • 1.1
7440·50·8 COPPER 2.8 J 20 J UG/L 16GWT1601·F 316 0.49 ·1.5
7439·89·6 IRON . 5230 J 43200 J UGIL 16GWT0302·F 2/6 25.4·1140
7439·92·1 LEAD 6.2 J 6.2 J UG/L 16GWTl601·F 1/6 0.15 ·1.4
7439·95·4 . MAGNESIUM 2850 J 131000 J UGIL 16GWT160H 6/6 NA
7439·96·5 MANGANESE 17.7 J 16700 J UG/L 16GWT1601·F 616 NA
7440·02·0 NICKEL 4.6 J 622 J UG/L 16GWT160H 5/6 1.4 • 1.4
7440·09·7 POTASSIUM 3410 J 16500 J UG/L 16GWT1601·F 616 NA
7782·49·2 SELENIUM 3.1 J 3.1 J UG/L 16GWT1601·F 116 0.05 ·1.8
7440·23·5 SODIUM 18500 J 218000 J UG/L 16GWT1801·F 616 NA
7440·32·6 TITANIUM 1.9 J 2.4 J UG/L 16GWT1601·F 2/6 0.68·2.3
7440·62·2 VANADIUM 0.53 J 0.53 J UG/L 16GWT1801·F 116 0.06·0.59
7440·66-6 ZINC 1.6 J 596 J UG/L 16GWT160H 6/6 NA

Miscellaneous Parameters
16887·00·6 CHLORIDE 4 120 MGIL 16GWT1701 13/17 2·17
TINUS494 NITRITEINITRATE-N 0.07 0.7 MG/L 16GW0302 5117 0.025·0.05
14808·79-8 SULFATE 6 .. 980 J MG/L . 16GWT1001 15/17 180· 210
TINUS003 TOTAL ORGANIC CARBON 1.4 2.6 MG/L 16GWT1501 3/3 NA

Field Parameters
TINUS008 ALKALINITY 75 . 500 MG/L 16GWT1801 5110 10 ·10
124·38·9 CARBON DIOXIDE 18 . 280 MG/L 16GWT1001 9/10 10·10
TINUS034 DISSOLVED OXYGEN 0.1 6 MG/L 16GWT1301 10/10 NA
TINUS186 DISSOLVED OXYGEN· METER 0.28 7.27 MG/L 16GWT1301 21/21 NA
TINUS015 FERROUS IRON 0 . 5.19 MG/L 16GWT0402 10/10 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 16GWT1301 9/9 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 16GW0302 9/9 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 16GWT1001 9/9 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 16GWT0402 919 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MGIL 16GWT1201 9/9 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 16GWT1501 9/9 NA
TINUS210 HYDROGEN SULFIDE H2S 0 0 MG/L 16GWT0603 9/9 NA
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequencv Nondetects

TINUS210 HYDROGEN SULFIDE (H2S} 0 0 MG/L 16GW0502 919 NA
TINUS210 HYDROGEN SULFIDE IH2S} 0 0 MG/L 16GW0203 919 NA
7439·96-5 MANGANESE 0 22 > MG/L 16GWT100l 10/10 NA
TINUS496 NITRITE-N 0 0.016 MG/L 16GWT0603 10/10 NA
TINUS033 OXIDATION REDUCTION POTENTIAL -69 350 MV 16GW0302 21/21 NA
TINUS002 PH 3.65 7.99 S.U. 16GWT1501 21/21 NA
TINUS038 SPECIFIC CONDUCTANCE 0.256 2.322 MS/CM 16GWT0102 21/21 NA
18496·25·8 SULFIDE 0 0.1 MGlL 16GW0502 10/10 NA
TINUS047 TEMPERATURE 7.29 21.88 C 16GWT1301 21/21 NA
TINUS023 TURBIDITY 0.13 1000 > NTU 16GWTl601 21/21 NA
TINUS023 TURBIDITY 0.13 1000 > . NTU 16GWT0801 21/21 NA
TINUS023 TURBIDITY 0.13 1000 > NTU 16GWT1801 21/21 NA
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•

Volatiles

SSLDAFI SSLINH IDCLRESD IDCLRSGW R9S0RES RSDQLSO
CAS

Chemical
Minimum Minimum Maximum Maximum

Sample Containing
Detection Range of

Units Maximum
Number Concentration Qualifier Concentration Qualifier Frequency Nondetects

Concentration
.. , ...

730 NA 3900000 3100 1600000 2500 67-64·1 ACETONE 3 J 71 J UG/KG 16SS290002 8/39 1.1 ·8
20 NA 110000 400 43000 783.73 156·59·2 CIS·l,2-DICHLOROETHENE 2 J 23 UG/KG 16SS390002 2/39 1- 1.3

28000 250000 NA NA 94000 39500 75-71·8 DICHLORODIFLUOROMETHANE 10 J 10 J UG/KG 16SS330002 1/39 1-1.3
180 1500000 11000000 3500 1700000 4690 100·42·5 STYRENE 1 J 1 J UG/KG 16SS040002 1/39 1-1.3
590 650000 1700000 12000 520000 5450 108·88·3 TOLUENE 1 J 1 J UG/KG 16SS160OO2 1/39 1-1.3
34 NA 180000 680 69000 783.73 156·60·5 TRANS·1,2·DICHLOROETHENE 1 J 2 J UGIKG 16SS030002 4/39 1-1.3
34 NA 180000 680 69000 783.73 156-60-5 TRANS·1,2·DICHLOROETHENE 1 J 2 J UG/KG 165S390002 4/39 1-1.3
2.8 4600 45000 57 53 12400 79·01·6 TRICHLOROETHENE 2 J 86 UG/KG 16SS390002 4/39 1-1.3

8000 1100000 NA NA 390000 16400 75·69-4 TRICHLOROFLUOROMETHANE 2 J 3 J UGlKG 16SS13OO02 31/39 1-1.3
8000 1100000 NA NA 390000 16400 75·69·4 TRICHLOROFLUOROMETHANE 2 J 3 J UGlKG 16SS230002 31/39- 1-1.3
8000 1100000 NA NA 390000 16400 75-69-4 TRICHLOROFLUOROMETHANE 2 J 3 J UG/KG 16SS240002 31/39· 1-1.3
8000 . 1100000 . NA NA 390000 16400 75-69-4 TRICHLOROFLUOROMETHANE 2 J 3 J UGIKG 16SS290002 31/39 . 1-1.3
8000 1100000 NA NA 390000 16400 75-69·4 TRICHLOROFLUOROMETHANE 2 J 3 J UGIKG 16SS330002 31/39 1-1.3 .
8000 1100000 NA NA 390000 16400 75-69·4 TRICHLOROFLUOROMETHANE 2 J 3 J UGlKG 16SS350002 31/39 l:-1.3·
7800 . 990000 1100000 2300 430000 12700 . 108·05-4 VINYL ACETATE 1 J 1 J UG/KG 16SS190002 2/39 1-1.3
7800 990000 1100000 2300 430000 12700 108·05·4 VINYL ACETATE 1 J 1 J UG/KG 16SS350002 2/39 1 - 1.3

Semivolatlles
NA NA 3700000 16000 56000 3240 91·57-6 2·METHYLNAPHTHALENE 4 J 94 UGlKG 16SS030002 2/39' 3.4 - 4.3

31000 NA 9500000 130000 3700000 682000 83·32·9 ACENAPHTHENE 5 J 1800 UGlKG 16SS030002 2/39 . 3.5-4.3
NA NA NA NA 3700000 682000 208·96·8 ACENAPHTHYLENE 4 J 680 UGlKG 16SS030002 3/39 3.5-4.3

650000 NA 47000000 51000 22000000 1480000 120·12·7 ANTHRACENE 5 J 3500 UGIKG 16S5030002 4/39 3.5-4.3
80 NA 5100 19000 620 5210 56-55·3 BENlO A ANTHRACENE 4 J 9600 UGlKG 16SS030002 12/39 3.5 -4.3
410 NA 510 8200 62 1520 50·32·8 BENlO A PYRENE 4 J 8400 UGlKG 16SS030002 13/39 3.5 -4.3
200 NA 5100 57000 620 59800 205·99·2 BENZO B FLUORANTHENE 4 . J 9200 UGlKG 16SS030002 16/39 3.5 - 4.2
NA NA NA NA 2300000 119000 191·24-2 BENZO G,H,IlPERYLENE 4 J 5100 UGlKG 16SS030002 12/39 3.5-4.3

2000 . NA 51000 39000 6200 148000 207·08·9 BENlO K FLUORANTHENE 4 J 5000 UGlKG 16SS030002 11/39 3.5'4.3
180000 NA 310000 3600000 35000 925.94 117-81·7 BIS(2·ETHYLHEXYLlPHTHALATE 92 J 1200 UG/KG 165S040002 9/39 69- 730
8000 NA 510000 26000 62000 4730 218-01·9 CHRYSENE 4 J 11000 UG/KG 16SS030002 15/39 3.5-4.3

80 NA 510 18000 . 62 18400 53·70·3 DIBENZO(A,HIANTHRACENE 8 1600 UGIKG 16SS03OO02 3/39 3.5 -4.3
2400 NA 730000 9700 290000 NA 132·64·9 DIBENlOFURAN 560 J 560 J UGIKG 16SS030002 1/39 69·87

310000 NA 6300000 880000 2300000 122000 206-44·0 FLUORANTHENE 4 J 19000 UG/KG 16SS030002 15/39 3.5 - 4.3
41000 NA 6300000 170000 2600000 122000 86·73·7 FLUORENE 4 J 2300 UGlKG 16SS030002 4/39 3.5 - 4.3
700 NA 5100 3100 620 109000 193·39-5 INDENO 1,2,3·CDlPYRENE 5 J 4400 UGlKG 16SS030002 10/39 3.5·4.3
3100 170000 3200000 700 56000 99.39 91·20-3 NAPHTHALENE 4 . J 180 UG/KG 16SS030002 3/39 3.4 • 4.3

NA NA NA NA 2300000 45700 85·01·8 PHENANTHRENE 4 J 8700 UGlKG 16SS030002 8/39 3.5-4.3

230000 NA 5500000 570000 2300000 78500 129·00-0 PYRENE 4 J 35000 UGlKG 16SS030002 17/39 3.5·4.3

NA NA NA NA NA 403.98 94·59·7 SAFROLE 340 J 15000 UGlKG 16S5130002 5/39 69·150
EXDloslves

NA NA NA NA 3100 NA 2691-41·0 HMX I 0.34 J I 0.34 J MG/KG 16SS33OO02 1/39 0.25
Herbicides

.'~
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CAS Minimum Minimum Maximum Maximum
Sample Containing

Detection Range ofSSLDAFI SSLINH IDCLRESD IDCLRSGW R9S0RES R5DQLSO Chemical Units Maximum
Number Concentration Qualifier Concentration Qualifier

Concentration
Frequency Nondetects

570000 NA NA NA 18000 198.78 70·30·4 HEXACHLOROPHENE 2.6 J 2.6 J UG/KG 1655030002 1/39 0.62 -1.1
1.4 NA 20000 28 3000 119.27 87·86·5 PENTACHLOROPHENOL 0.79 J 14 UG/KG 1655050002 4/39 0.46 -0.58

DioxlnslFurans
NA NA NA NA 39000 0.199 3268-87'9 1,2,3,4,6,7,8,9-0CDD 49.4 11500 NG/KG 165S330002 26/28 89.4 - 815
NA NA NA NA 39000 38.6 39001-02-0 1,2,3,4,6,7,8,9-0CDF 0.62 J 20.1 NG/KG 1655130002 9/28 0.2-2.6
NA NA NA NA 390 0.199 35822-46-9 1,2,3,4,6,7,8'HPCDD 1.1 J 151 NGIKG 1655060002 27/28 1.5
NA NA NA NA 390 38.6 67562-39-4 1,2,3,4,6,7,8-HPCDF 0.33 J 8 . NG/KG 1655130002 10/28 0.07 - 6.2
NA NA NA NA 390 38.6 55673-89-7 1,2,3,4,7,8,9-HPCDF 1.8 J 1.8 J NGlKG 1655130002 1/28 0.08 - 1.2
NA NA NA NA 39 0.199 39227-28-6 1,2,3,4,7,8-HXCDD 0.2 J 1.5 J NGlKG 1655270002 6/28 0.1 -0.82
NA NA NA NA 39 38.6 70648-26-9 1,2,3,4,7,8-HXCDF 0.17 J 0.98 J NGlKG 1655130002 9/28 0.05 - 0.44
NA NA NA NA 39 0.199 57653-85-7 1,2,3,6,7,8-HXCDD 0.27 J 2.5 J NGIKG .1655270002 8/28 0.09-0.92
NA NA NA· NA· 39 38.6 57117-44-9 1,2,3,6,7,8-HXCDF 0.24 J 0.64 J NGIKG 1655130002 4/28 0.04-0.4

3200 2500000 NA NA 39 0.199 19408-74·3 1,2,3,7,8,9·HXCDD 0.47 J 4.7 J NG/KG 1655270002 14/28 0.1-1.1
NA NA NA NA 39 38.6 72918-21-9 1,2,3,7,8,9-HXCDF 0.25 J 0.81 J NGlKG 1655160002 3/28 0.06-0.5
NA NA NA NA 3.9 ·0.199 40321-76-4 1,2,3,7,8-PECDD 0.14 J 1.5 J NG/KG 1655320002 .3/28 0.1-0.8
NA NA NA NA 39 38.6 60851-34-5 2,3,4,6,7,8-HXCDF 0.12 J 0.75 J NG/KG 1655270002 5/28 0.05 -0.4
NA NA NA NA 39 38.6 51207-31-9 2,3,7,8-TCDF 0.51 J 0.75 J NG/KG 1655270002 2/28 0.05 - 0.4
NA NA NA NA NA NA 37871·00·4 TOTAL HPCDD 2.3 302 NGlKG -1655270002 27/28 3.3
NA NA NA NA NA NA 38998-75-3 TOTAL HPCDF 0.48 J 27.5 J NG/KG 1655130002 12/28 0.08 -1.4
NA NA NA NA 9.4 NA 34465-46-8 TOTAL HXCDD 1.6 45.9 NG/KG 1655270002 20/28 0.1-2
NA NA NA NA NA NA 55684-94-1 TOTAL HXCDF 0.17 11.7 J NG/KG 1655270002 15/28 0.05 - 0.51
NA NA NA NA NA NA 36088-22-9 TOTAL PECDD 0.34 4.4 J NG/KG 1655270002 5/28 0.1 -0.8
NA NA NA NA NA NA 30402·15-4 TOTAL PECDF 1.3 J 7.6 J NGlKG 1655130002 8/28 0.07 - 0.87
NA NA NA NA NA NA 55722-27-5 TOTAL TCDF 0.26 13.3 J NGlKG 1655320002 6/28 0.05 - 7.9

Inor!lanics
NA NA NA· NA 76000 NA 7429-90-5 ALUMINUM 1780 J 23800 J MG/KG 1655110002 38/39 3610

0.27 NA 140 5.4 31 0.1423 7440-36-0 ANTIMONY 0.51 J 27.2 J MGIKG 1655140002 14/39 0.19 - 3.4
0.29 770 3.9 29 0.39 5.7 7440-38-2 AR5ENIC 0.75 J 11.2 J MG/KG 1655300002 39/39 NA
82 710000 24000 1700 5400 1.04 7440-39-3 BARIUM 11.9 J 303 J MG/KG 1655130002 39/39 NA
32 1400 680 63 150 1.06 7440-41-7 BERYLLIUM 0.23 J 1.4 J MGlKG 1655170002 23/39 0.06 - 0.64

0.38 1800 12 7.5 37 0.00222 7440-43-9 CADMIUM 0.19 J 2.8 J MGlKG 1655150002 15/39 0.13 - 0.66
NA NA NA NA NA NA 7440-70-2 CALCIUM 212 J 246000 J MGlKG 1655030002 36/39 152 - 236
2 280 NA NA 30 0.4 7440-47-3 CHROMIUM 4.3 J 28.9 J MG/KG 1655110002 39/39 NA

NA NA NA NA· 900 0.14033 7440-48-4 COBALT 0.87 J 25.9 J MG/KG 1655170002 39/39 NA
560 NA 13000 580 3100 2.96 7440-50-8 COPPER 2.4 J 413 J MG/KG 1655150002 39/39 NA
NA. NA NA NA 23000 NA 7439-89-6 IRON 2170 J 43000 J MG/KG 1655200002 39/39 NA
NA NA . 400 81 400 0.05373 7439-92-1 LEAD 3.5 J 1240 J MGlKG 1655140002 38/39 14.8
NA NA NA NA 1600 NA 7439-93-2 LITHIUM 0.81 J 21.5 J MGlKG 1655170002 37/39 4.3-5.6
NA NA NA NA NA NA 7439-95-4 MAGNE51UM 105 J 62500 J MG/KG 1655030002 39/39 NA
110 69000 NA NA 1800 NA 7439-96-5 MANGANE5E 3.8 J 1040 J MGlKG 1655130002 39/39 . NA
0.1 2.9 55 2.1 23 0.073 7439-97-6 MERCURY 0.D15 J 0.22 J MGlKG 1655050002 24/39 0.002 - 0.021

•·:i:·'·' .. •• •
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1688210002
. 1688220002'

, ';" 1688230002
1688240002
1688250002
1688260002
1688270002
1688280002
1688290002 .
1688300002
1688310002
1688320002
1688330002
1688340002
1688350002
1688360002
1688370002
1688380002
1688390002

Associated Samples:
1688010002
1688020002
1688030002
1688040002
1688050002
1688060002
1688070002
1688080002
1688090002
1688100002
1688110002
1688120002
1688130002
1688140002
1688150002
1688160002
1688170002
1688180002
1688190002
1688200002

CAS Minimum Minimum Maximum Maximum
Sample Containing

Detection Range ofSSLDAF1 SSLINH IDCLRESD IDCLRSGW R9S0RES RSDQLSO Chemical Units MaximumNumber Concentration Qualifier Concentration Qualifier
Concentration

Frequency Nondetects

48 NA 6900 950 1600 13.6 7440-02-0 NICKEL 0.71 J 41.3 J MGlKG 1655170002 39/39 NA
NA NA NA NA NA NA 7440-09-7 POTA551UM 206 J 2240 J MGlKG 1655110002 39/39 NA

0.26 NA 1700 5.2 390 0.02765 7782-49-2 5ELENIUM 0.16 J 0.31 J MGlKG 1655320002 2/39 0.03 - 0.54
1.6 NA 1700 31 390 4.04 7440-22-4 51LVER 0.28 J 0.28 J MGlKG 1655330002 1/39 0.02 -0.26
NA NA NA NA NA NA 7440-23-5 50DIUM 162 J 496 J MGIKG 1655030002 3/39 12.7 - 84.9
770 NA NA NA 47000 NA 7440-24-6 5TRONTIUM 4.5 J 252 J MG/KG 1655030002 39/39 NA
0.04 NA 31 2.9 5.2 0.05692 7440-28-0 THALLIUM . 0.16 J 0.32 J MGlKG 1655110002 2/39 0.03·0.26
NA NA NA NA 47000 7.62 7440-31-5 TIN 0.25 J 12.3 J MG/KG 1655080002 6/39 0.32 - 2.4
NA NA NA NA NA NA 7440-32'6 TITANIUM 7.5 J 348 J MG/KG 1655110002 39/39 NA
260 NA NA NA 550 1.59 7440-62-2 VANADIUM 3.6 J 52.8 J MG/KG 1655110002 39/39' NA
680 NA 100000 14000 23000 6.62 7440-66-6 ZINC 24 J 1560 J MGlKG 1655130002 26/39 5.2 - 2510

Miscellaneous Parameters
NA NA NA NA NA NA TINU5014 CATION EXCHANGE CAPACITY 7.4 22 MEQ/1 1655240002 m NA
NA NA NA NA NA NA TINU5002 PH 5.2 8 5.U. 1655020002 m NA ',' .

NA NA NA NA NA NA TINU5003 TOTAL ORGANIC CARBON 1000 J 6200 J MGIKG 1655120002 6/7 ·.~10oo,·:- .
..
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•
Minimum Range of

Concen1ralion Nondelects

3 J 71 J UGlKG 1688290002 8/39' 1.1-8
2 J 23 UGlKG 1688390002 2/39 1 - 1.3
10 J 10 J UGlKG 1685330002 1/39 1-1.3
1 J 1 J UGlKG 1688040002 1/39 1 - 1.3
1 J 1 J UGlKG 1688160002 1/39 1-1.3
1 J 2 J UGlKG 1688390002 4/39 1. 1.3
1 J 2 J UGlKG 1688030002 4/39 1 ·1.3
2 J 86 UGlKG 1688390002 4/39 1. 1.3
2 J 3 J UGlKG 1685330002 31/39 1 - 1.3
2 J 3 J UGlKG 1688240002 31/39 1 ·1.3
2 J 3 J UGlKG 1688230002 31/39 1-1.3
2 J 3 J UGlKG 1688350002 31/39 1- 1.3
2 J 3 J UGlKG 1688290002 31/39 1- 1.3
2 J 3 J UGlKG 1688130002 31/39 1 . 1.3',
1 J 1 J UGlKG 1688190002 2/39 1- 1.3;'
1 J 1 J UGlKG 1685350002 2/39 1 - 1.3

4 J 94 UGlKG 1688030002 2/39 3.4 -4.3
5 J 1800 UGlKG 16SS030002 2/39 . 3.5-4.3
4 J 680 UGlKG 1688030002 3/39 3.5 -4.3
5 J 3500 UGlKG 1688030002 4/39 3.5 -4.3
4 J 9600 UGlKG 1688030002 12/39 3.5 -4.3
4 J 8400 UGlKG 1658030002 13/39 3.5 -4.3
4 J 9200 UGlKG 1688030002 16/39 3.5 -4.2
4 . J 5100 UGlKG 1688030002 12/39 3.5-4.3
4 J 5000 UGlKG 1688030002 11/39 3.5-4.3
92 J 1200 BJ UGlKG 1688360002 9/39 69·730
4 J 11000 UGlKG 1688030002 15/39 3.5- 4.3
8 1600 UGlKG 1688030002 3/39 3.5-4.3

560 J 560 J UGlKG 1658030002 1/39 69·87
4 J 19000 UG/KG 1688030002 15/39 3.5 - 4.3
4 J 2300 UGlKG 1688030002 4/39 3.5 -4.3
5 J 4400 UGlKG 1688030002 10/39 3.5·4.3
4 J 180 UGlKG 1688030002 3/39 3.4·4.3
4 J 8700 UGlKG 1688030002 8/39 3.5·4.3
4 J 35000 UGlKG 1688030002 17/39 3.5·4.3

340 J 15000 UGlKG 1688130002 5/39 69 - 150

620 5210
62 1520

620 ~

CAS
r9sores I. r5dqlso I Number

1600000 2500 67·64·1
43000 783.73 156·59·2
94000 39500 75·71·8

1700000 4690 100·42·5
520000 5450 108·88·3
69000 783.73 156·60-5
69000 783.73 156·60·5
~ 12400 79·01·6

390000 16400 75-69·4
390000 16400 75·69·4
390000 16400 75·69-4
390000 16400 75·69·4
390000 16400 . 75·69·4
390000 16400 75·69-4
430000 12700 108·05·4
430000 12700 108·05·4

56000 3240
3700000 682000
3700000 682000

22000000 1480000

ssldaf1 I sslinh I Idclresd I idclrs$lw

NA 3900000 3100
NA 110000 400

28000 . 250000 NA NA
180· 1500000 11000000 3500
590 650000 1700000 12000
34 NA 180000 680
34 NA 180000 680

4600 45000
8000 1100000 NA NA
8000 1100000 NA NA
8000 1100000 NA NA
8000 1100000 NA NA
8000 1100000 NA NA
8000 1100000 NA NA
7800 990000 1100000 2300
7800 990000 1100000 2300

16000
130000

NA
5iOoO
19000
m

Page 1
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Dioxins'_._~... -
NA NA NA NA 39000 I " 3268-87-9 1,2,3,4,6,7,8,9-0CDD 49.4 11500 NGJKG 1655330002 26/28 89.4 - 815
NA NA NA NA 39000 I 38.6 139001-02-0 1,2,3,4,6,7,8,9-0CDF 0.62 J 20.1 NGJKG 1655130002 9/28 0.2 -2.6
NA NA NA NA 390 I" 35822-46-9 1,2,3,4,6,7,8-HPCDD 1.1 J 151 NGJKG 1655060002 27/28 1.5· 1.5
NA NA NA NA 390 I 38.6 167562-39-4 1,2,3,4,6,7,8-HPCDF 0.33 J 8 NGJKG 1655130002 10/28 0.07 - 6.2
NA NA NA NA 390 1 38.6 155673-89-7 1,2,3,4,7,8,9-HPCDF 1.8 J 1.8 J NGlKG 1655130002 1/28 0.08-1.2
NA NA NA NA 39 I " 39227-28-6 1,2,3,4,7,8·HXCDD 0.2 J 1.5 J NGlKG 1655270002 6/28 0.1- 0.82
NA NA NA NA 39 1 38.6 170648·26·9 1,2,3,4,7,8·HXCDF 0.17 J 0.98 . J NGJKG 1655130002 9/28 0.05 - 0.44
NA NA NA NA 39 I " 57653-85·7 1,23,6,7,8-HXCDD 0.27 J 2.5 J NGJKG 1655270002 8/28 0.09 - 0.92
NA NA NA NA 39 1 38.6 157117-44·9 1,2,3,6,7,8-HXCDF 0.24 J 0.64 J NGJKG 1655130002 4/28 0.04·0.4

3200 2500000 NA NA 39 I " 19408·74-3 1,2,3,7,8,9-HXCDD 0.47 J 4.7 J NGJKG 1655270002 14/28 0.1 • 1.1

NA NA NA NA 39 I 38.6 72918·21-9 1,2,3,7,8,9·HXCDF . 0.25 J 0.81 J NGlKG 1655160002 3/28 0.06 - 0.5
NA NA NA NA 3.9 I " 40321-76·4 1,2,3,7,8·PECDD 0.14 J 1.5 J NGlKG 1655320002 3/28 0.1-0.8
NA NA NA NA 39 38.6 60851-34·5 2,3,4,6,7,8·HXCDF 0.12 . J 0.75 J NGJKG 1655270002 5/28 0.05 - 0.4
NA NA NA .NA 39 38.6 51207-31-9 2,3,7,8·TCDF 0.51 J 0.75 J NGJKG 1655270002 2/28 0.05 - 0.4
NA NA NA NA NA NA 37871·00-4 TOTAL HPCDD 2.3 302 NGlKG 1655270002 27/28 3.3 - 3.3
NA NA NA NA NA NA 38998-75·3 TOTAL HPCDF 0.48 J 27.5 J NGlKG 1655130002 12/28 0.08 -1.4
NA NA NA NA .. NA 34465-46-8 TOTAL HXCDD 1.6 45.9 NGJKG 1655270002 20/28 0.1- 2
NA NA NA NA NA. NA 55684'94·1 TOTAL HXCDF 0.17 11.7 J NGJKG 1655270002 15/28 0.05·0.51
NA NA NA NA NA NA 36088-22·9 TOTALPECDD 0.34 4.4 J NGJKG 1655270002 5/28 0.1- 0.8
NA NA NA NA NA NA 30402·15·4 TOTALPECDF 1.3 J 7.6 J NGJKG 1655130002 8128 0.07 - 0.87
NA NA NA NA NA NA 55722·27·5 TOTAL TCDF 0.26 13.3 J NGlKG 1655320002 6/28 0.05·7.9

Inorllanics

--
NA I NA NA 76000 NA 7429-90·5 ALUMINUM 1780 J 23800 J MGJKG 1655110002 43/44 3610·3610
NA 1 140

~
31 I 7440-36-0 ANTIMONY 0.51 J 27.2 J MGlKG 1655140002 19/44 0.19 -3.4

I • 770 . 29 I ' 7440·38·2 AR5ENIC 0.75 J 11.2 J MGJKG 1655300002 44/44 NA
710000 24000 1700 5400 I' 7440·39·3 . BARIUM 11.9 J 303 J MGlKG 1655130002 44/44 NA

32 1400 680 63 150 I. 7440-41-7 BERYLLIUM 0.23 J 1.4 J MGlKG 1655170002 23/44 0.06·0.87
I ; 1800 12 7.5 37 III 7440-43-9 CADMIUM 0.19 J 2.8 J MGlKG 1655150002 16/44 0.13 ·1
NA I NA NA NA NA NA . 7440-70-2 CALCIUM 212 J 246000 J MGlKG 1655030002 41/44 152 - 236

280 NA NA 30 I' 7440-47·3 CHROMIUM 4.3 J 28.9 J MGJKG 1655110002 44/44 NA
NA NA NA NA 900 I '1 7440·48-4 COBALT 0.87 J 25.9 J MGJKG 1655170002 44/44 NA
560 NA 13000 580 3100 '. 7440-50·8 COPPER 2.4 J 413 J MGlKG 1655150002 44/44 NA
NA NA NA NA III NA 7439·89·6 IRON 2170 J 43000 J MGlKG 1655200002 44/44 NA
NA NA -II : '11 II 7439·92·1 LEAD 3.5 J 1240 J MGJKG 1655140002 43/44 14.8 ·14.8
NA NA NA NA 1600 . NA 17439·93-2 LITHIUM 0.81 J 21.5 J MGJKG 1655170002 37/39 4.3- 5.6
NA NA ' NA NA NA NA 17439·95·4 MAGNE51UM 105 J 62500 J MGJKG 1655030002 44/44 NA

I 69000 NA NA 1800 NA 7439·96·5' MANGANE5E 3.8 J 1040 J MGlKG 1655130002 44/44 NA
I 2.9 55 2.1 23 II 7439·97·6 MERCURY 0,015 J 0.22 J MGJKG 1655050002 29/44 0.002 - 0.021

Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
ssldefl sslinh idclresd Idclrsaw r9sores r5dolso Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Freauency Nondetects

EXDloslves

I NA 1 NA NA I NA I 3100 I NA 2691-41-0 HMX 1 0.34 I J 1 0.34 1 J MGJKGI 1655330002 1/39 I 0.25 - 0.25_.

._,
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Associated Samples:
1655010002 1655160002 1655310002
1655020002 1655170002 1655320002 ~.

1655030002 1655180002 1655330002
1655040002 1655190002 1655340002
1655050002 1655200002 . 1655350002
1655060002 1655210002 1655360002
1655070002 1655220002 1655370002
1655080002 1655230002 1655380002
1655090002 1655240002 1655390002
1655100002 1655250902 1658420002
1655110002 1655260002 1658430002
1655120002 1655270002 1658440002
1655130002 1655280002 1658450002
.1655140002 1655290002 1658460002
1655150002 1655300002

Miscellaneous Parameters

I NA NA NA NA NA NA ITNU5014 ICATION EXCHANGE CAPACITY 1 7.4 22 MEQ/l 1655240002 717 NA

I NA NA NA NA NA NA ITNU5002 IPH I 5.2 8 5.U. 1655020002 717 NA

I NA NA NA NA NA NA ITNU5003 ITOTAL ORGANIC CARBON I 1000 J 6200 J MGlKG 1655120002 6f7 1000 ·1000.

Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
ssldaf1 sslinh ldclresd idclrsgw r9sores r5dqtso Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondateets

48 NA 6900 950 1600 . 7440-02-0 NICKEL 0.71 J 41.3 J MGlKG 16SS170002 44/44 NA
NA NA NA NA NA NA 7440-09-7 POTA551UM 206 J 2240 J MG/KG 16SS110002 44/44 NA
I • NA 1700 5.2 390 II . 7782-49-2 5ELENIUM 0.16 J 0.31 . J MG/KG 1655320002 2/44 0.03 - 0.82

I 1.6 I NA 1700 31 390 4.04 17440-22-4 51LVER 0.28 J 0.28 J MGlKG 1655330002 1/44 0.02·0.26
I NA I NA NA NA NA NA 17440-23-5 50DIUM 162 J 496 J MGlKG 1655030002 4/44 12.7·84.9
1 770 I NA NA NA 47000

=4~'~'
5TRONTIUM 4.5 J 252 J MGlKG 1655030002 39/39 NA

II' NA 31 2.9 5.2 I I .' 7440-28·0 THALLIUM 0.16 J 0.32 J MGlKG 1655110002 2/44 0.03 - 0.32
I NA NA NA NA 47000 • 7440-31-5 TIN 0.25 J 12.3 J MG/KG 1655080002 8/44 0.32 "2.4
I NA' I NA NA NA NA NA . 7440-32-6 TITANIUM 7.5 J 348 J MGlKG 1655110002 44/44 NA

260 I NA NA NA 550 • 7440-62-2 VANADIUM 3.6 J 52.8 J MGlKG 1655110002 44/44 NA
.:e NA 100000 14000 23000 • • 7440·66-6 ZINC 24 J 1840 J MG/KG 1658420002 31/44 5.2·2510

Page 3
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Volatiles
--~---- -

730 NA 3900000 3100 1600000 2500 67-64·1 ACETONE 4 J 14 J UGlKG 1658410507 2/9 1.1 ·1.2
20 NA 110000 400 43000 783.73 156·59·2 CI5·1,2·DICHLOROETHENE 200 200 UG/KG 1658390203 1/9 1.1·1.2
34 NA 180000 680 69000 783.73 156·60·5 TRAN5·1,2·DICHLOROETHENE 12 12 UG/KG 1658390203 1/9 1.1 ·1.2
2.8 4600 45000 57 53 12400 79·01·6 TRICHLOROETHENE 4 280 UG/KG 1658390203 2/9 1.1 ·1.2

8000 1100000 NA NA 390000 16400 75-69-4 TRICHLOROFLUOROMETHANE 2 J 2 J UGlKG 1658010406 7/9 1.2.
8000 1100000 NA NA 390000 16400 75·69·4 TRICHLOROFLUOROMETHANE 2 J 2 J UGlKG 1658020406 7/9 1.2
8000 1100000 NA NA 390000 16400 75·69·4 TRICHLOROFLUOROMETHANE 2 J 2 J UGlKG 1658380203 7/9 1.2
8000 1100000 NA NA 390000 16400 . 75·69-4 TRICHLOROFLUOROMETHANE 2 J 2 J UGlKG 1658390203 7/9 1.2
8000 1100000 NA NA 390000 16400 75·69·4 TRICHLOROFLUOROMETHANE 2 J 2 J UGlKG 1658400506 7/9 1.2
8000 1100000 NA NA 390000 16400 75·69-4 TRICHLOROFLUOROMETHANE 2 J 2 J UG/KG 1658400608 7/9 1.2
8000 1100000 NA NA 390000 16400 75·69·4 TRICHLOROFLUOROMEIHANE 2 J 2 J UG/KG 1658410507 7/9 1.2

Semivolatiles
NA NA 3700000 16000' 56000 3240 91·57·6 2·METHYLNAPHTHALENE 4 . J 4 J UG/KG 1658410507 1/27 3.5-4.1 .
80 . NA 5100 19000 620 5210 56·55·3 8ENZO A ANTHRACENE 4 J 7 J UGIKG 1658340203 2/27 3:5'-.4.1 ... "
410 NA 510 8200 62 1520 50-32·8 8ENlO A PYRENE 6 J 10· UGlKG 1658340203 2/27 3.5·4:1 .
200 NA 5100 57000 620 59800 205·99·2 8ENlO 8 FLUORANTHENE 8 J 16' J UGlKG t658340203 2/27 3.5 ·4.1
NA NA NA NA 2300000 119000 191·24·2 8ENlO G,H,IlPERYLENE 6 J 6 J UGlKG 1658340203 1/27 3.5-4.1

2000 NA 51000 39000 6200 148000 207·08·9 8ENlO K FLUORANTHENE 6 J 13 UGlKG 1658340203 2/27 3.5-4.1
180000 NA 310000 3600000 35000 925.94 117·81·7 815{2·ETHYLHEXYLlPHTHALATE 86 J 1400 UGIKG 1658410507 3/27 70 -1000
8000 NA 510000 26000 62000 4730 218·01-9 CHRY5ENE 6 J 10 UGIKG 1658340203 3/27 3.5-4.1

310000 NA 6300000 880000 2300000 122000 206·44·0 FLUORANTHENE 6 J 9 UGIKG 16S8340203 2/27 3.5-4.1
700 NA 5100 3100 620 109000 193·39·5 INDENO(l,2,3-CDlPYRENE 6 J 6 J UGlKG 1658340203 ' 1/27 3.5 -4.1
NA NA NA NA NA ·9940 120·58·1 1505AFROLE 150 J 150 J UGlKG 1658410507 1/27 70·83

3100 170000 3200000 700 56000 99.39 91-20·3 NAPHTHALENE 5 J 6 J UG/KG 1658410507 2/27 3.5·4.1
NA NA NA NA 2300000 45700 85·01·8 PHENANTHRENE 6 J 6 J UG/KG 1658410507 1/27 3.5 - 4.1

230000 NA 5500000 570000 2300000 78500 129-00·0 PYRENE 6 J 12 UGIKG 1658340203 3/27 3.5·4.1
NA NA NA NA NA 403.98 94·59·7 SAF.ROLE 480 67000 UG/KG 1658410507 2/27 70·83

Herbicides
570000 NA NA NA 18000 198.78 70·30-4 HEXACHLOROPHENE 0.96 ' J 0.96 J UGlKG 1658260204 1/27 0.68 ·1

1.4 NA 20000 28 3000 119.27 87·86-5 PENTACHLOROPHENOL 1.6 I J I 1.6 I J I UGlKG 1658300203 1/27 I 0.47·0.56 I
Inorganics.

. NA NA NA NA 76000 NA 7429·90·5 ALUMINUM 1540 J 18600 J MG/KG 1658410305 27/27 NA
0.27 NA 140 5.4 31 0.1423 7440·36·0 ANTIMONY 0.33 J 0.62 J MGlKG 1658360203 3/27 0.14 ·1.5
0.29 770 3.9 29 0.39 5.7 7440-38·2 ARSENIC 0.35 J 10.2 J MGlKG ,1658320204 27/27 NA
82 710000 , 24000 1700 5400 1.04 7440·39·3 8ARIUM 9.1 J 119 J MG/KG 1658320204 27/27 NA
32 1400 680 63 150 1.06 7440-41·7 8ERYLLIUM 0.2 J 2.4 J MGlKG 1658180203 12/27 0.17·0.53

0.38 1800 12 7.5 37 0.00222 7440-43-9 CADMIUM 0.19 J 0.74 J MGlKG 1658180203 7/27 0.09·0.28
NA NA NA NA NA NA 7440-70-2 CALCIUM 68.7 J 2150 J MGIKG 1658340203 25/27 192 - 380
2 280 NA NA 30 0.4 7440-47·3 CHROMIUM 5.1 J 25.1 J MGIKG 1658130204 27/27 NA

CAS
Sample

SSLDAF1 SSLINH IDCLRESD IDCLRSGW R9S0RES R5DQLSO Chemical
Minimum Minimum Maximum Maximum Containing Detection Range of

Number Concentration Qualifier Concentration Qualifier
Units

Maximum Frequency Nondetects
. Concentration

.. ..
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Sample

SSLDAF1 SSLINH IDCLRESD IDCLRSGW R9S0RES RSDQLSO
CAS

Chemical
Minimum Minimum . Maximum Maximum

Units
Containing Detection Range of

Number Concentration Qualifier Concentration Qualifier Maximum Frequency Nondetects
Concentration

NA NA NA NA 900 0.14033 7440-48-4 C08ALT 0.54 J 15.7 J MGIKG 1658170204 27/27 NA
560 NA 13000 580 3100 2.96 7440-50·8 COPPER 3.6 . J 34.8 J MGlKG 1658180203 27/27 NA
NA NA NA NA 23000 NA 7439·89·6 IRON 3630 J 30300 J MGlKG 1658410507 27/27 NA
NA NA 400 81 400 0.05373 7439-92-1 LEAD 3.4 J 34 J MG/KG 1658360203 26/27 7.9
NA NA NA NA 1600 NA 7439-93-2 LITHIUM 3.4 J 23.6 J MG/KG 1658170204 18/27 2 -6.3
NA NA NA NA NA NA 7439-95-4 MAGNE51UM 279 J 2620 J MGIKG 1658410305 27/27 NA
110 69000 NA NA 1800 NA 7439-96-5 MANGANE5E 3.2 J 415 J MGlKG 1658390203 27/27 NA
0.1 2.9 55 2.1 23 0.073 7439-97-6 MERCURY 0.003 J 0.079 . J MG/KG 1658180203 15/27 0.002 - 0.012
48 NA 6900 950 1600 13.6 7440-02-0 NICKEL 2 J 35.6 J MG/KG 1658170204 27/27 NA
NA NA NA NA NA NA 7440-09-7 POTA551UM 225 J 2070 J MG/KG 1658130204 27/27 NA

0.26 NA 1700 5.2 390 0.02765 7782-49-2 SELENIUM 0.22 J 0.63 J MG/KG 1658180203 2127 0.02·0.38
1.6 NA 1700 31 390 4.04 7440-22-4 51LVER 0.42 J 0.42 J MG/KG 1658340203 1/27· ·0.02·0.14
NA NA NA NA NA NA 7440-23-5 50DIUM 50.5" J 50.5 J MGIKG 1658320204 1/27 13.9·75.8
770 NA NA NA 47000 NA 7440-24-6 STRONTIUM 2.8 J 21.8 J MGlKG 1658130204 27/27 NA
NA NA NA NA 47000 7.62 7440-31-5 TIN 0.31 J 1.3 J MG/KG 1658320204 5/27 0.22 - 0.67
NA NA NA NA NA NA 7440-32-6 TITANIUM 12.2 J 177 J MG/KG 1658410305 27/27 NA
260 NA NA NA 550 1.59 7440·62-2 VANADIUM 2.9 J 33.9 J MGlKG 1658410305 27/27· NA
680 NA 100000 14000 23000 6.62 7440·66-6 ZINC 10.2 J 83.3 J MGlKG 1658360203 19/27 4.5 - 39.7

Miscellaneous Parameters
NA NA NA NA NA NA TTNU5014 CATION EXCHANGE CAPACITY 15 25 MEQ/l 1658120204 6/6 NA
NA NA NA NA NA NA TTNU5002 PH 4.9 7.5 5.U. 1658410305 6/6 NA
NA NA NA NA NA NA TTNU5003 TOTAL ORGANIC CAR80N 1400 J 14000 J MGlKG 1658180203 6/6 NA

.;

Associated Samples: .
1658010406

.1658020406
1658110204
1658120204
1658130204
1658170204
1658180203
1658190203
1658220203
1658230203
1658240203
1658250203
1658260204
1658270203

,

1658280203
16S8290203
16S8300203
1658320204
16S8330204
1658340203
16S8360203
1658380203
1658390203
1658400506
1658400608
1658410305
1658410507

•
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•
Sample

Containing
CAS Minimum Minimum. Maximum Maximum Maximum Detection Range of

ssldsf1 ssllnh Idelresd IdeIrs w r9sores r5d Iso' Number. Concentration Qualifier Concentration Qualifier Units Concentration Fre uenc Nondetects

NA 3900000 3100 1600000 2500 67-64-1 4 J 14 J UG/KG 168B41 0507 3/13 0.978 -1.2
NA 110000 400 43000 783.73 156·59·2 22 200 UG/KG 168B390203 2/13 0.814 ·1.2

28000 250000 NA NA 94000 39500 75·71·8 79 J 170 UG/KG 1688470405 4/13 1.1 - 1.2
71000 NA 4800000 190000 270000 10000 1330·20·7 1 J 2 J UG/KG 1688490405 4/13 1.1 - 1.2
71000 NA 4800000 190000 270000 10000 1330-20-7 1 J 2 J UG/KG 1688480203 4/13 1.1 - 1.2
71000 NA 4800000 190000 270000 10000 1330·20·7 1 J 2 J UG/KG 1688470405 4/13 1.1 - 1.2

34 NA 180000 680 69000 783.73 156·60·5 1 J 12 UG/KG 168B390203 2/13 0.814 -1.2
: 4600 45000 57 53 12400 79·01·6 4 280 UG/KG 168B390203 6/13 1.1 - 1.2

8000 1100000 NA NA 390000 16400 75·69·4 2 J 2 J UG/KG 168B020406 7/13 0.814 -1.2
8000 1100000 NA NA 390000 16400 75·69·4 2 J 2 J UG/KG 168B010406 7/13 0.814-1.2
8000 1100000 NA NA 390000 16400 75·69-4 2 J 2 J UG/KG 16SB390203 7/13 0.814 - 1.2
8000 1100000 NA NA 390000 16400 75·69-4 2 J 2 J UG/KG 16S8400608 7/13 0.814 -1.2
8000 1100000 NA NA 390000 16400 75·69-4 2 J 2 . J UG/KG 16S8400506 7/13 0.814 -1.2
8000 1100000 NA NA 390000 16400 75·69-4 2 J 2 J UG/KG 16S841 0507 7/13 0.814 ·1.2
8000 1100000 NA NA 390000 16400 75·69-4 2 J 2 J UGlKG 16SB380203 7/13 0.814 - 1.2

NA NA 3700000 16000 56000 3240 91-57-6 4 J 4 J UGlKG 16SB41 0507 1/27 3.5 - 4.1
80 NA 5100 19000 620 5210 56·55·3 4 J 7 J UGlKG 16SB340203 2/27 3.5·4.1
410 NA 510 8200 62 1520 50·32-8 6 J 10 UGlKG 16SB340203 2/27 3.5-4.1
200 NA 5100 57000 620 59800 205·99-2 8 J 16 J UG/KG 16SB340203 2/27 3.5-4.1
NA NA NA NA 2300000 119000 191·24·2 6 J 6 J UGlKG 16SB340203 1/27 3.5-4.1

2000 NA 51000 39000 6200 148000 . 207-08·9 6 . J 13 UG/KG 16SB340203 2/27 3.5 -4.1
180000 NA 310000 3600000 .35000 . " 117-81·7 86 J 1400 BJ UG/KG 16S84oo506 3/27 70 ·1000
8000 NA 510000 26000 62000 4730 218·01-9 6 J 10 UGlKG 16S8340203 3/27 3.5 -4.1

310000 NA 6300000 880000 2300000 122000 206·44-0 6 J 9 UG/KG 16SB340203 2/27 3.5·4.1
700 NA 5100 3100 620 109000 193·39·5 6 J 6 J UG/KG 16SB340203 1/27 3.5 -4.1
NA NA NA NA NA 9940 120-58·1 150 J 150 J UG/KG 16S8410507 1/27 70 -83

3100 170000 3200000 700 56000 99.39 91,20·3. 5 J 6 J UG/KG 16SB410507 2/27 3.5 - 4.1
NA NA NA NA 2300000 45700 85·01-8 6 J 6 J UG/KG 16SB410507 1/27 3.5-4.1

230000 NA 5500000 570000 2300000 78500 129·00·0 6 J 12 UGlKG 16SB340203 3/27 3.5 - 4.1
NA NA NA NA NA ·t .: 94·59·7 480 67000 UGlKG 16SB410507 2/27 70·83

ll~-L.I_I"'__

.:.....

NA

NA
NA

0.14 -1.53/27
27/27

27/27
27/27MG/KG I 16SB320204

MG/KG I 16SB320204

MGlKG I 16S8410305
MG/KG I 16SB360203

J

J

J
J

119

0.62
10.2

18600
J
J
J

J

9.1

0.33
0.35

1540
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
ssldafl ssllnh Idclresd IdclrsQw r9sores rSd Iso- Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration FreQuency Nondetects

32 1400 680 63 150 I. 7440-41·7 8ERYLLIUM 0.2 J 2.4 J MGlKG 1658180203 12/27 0.17·0.53
I : 1800 12 7.5 37 I " 7440-43-9 CADMIUM 0.19 J 0.74 J MGlKG 1658180203 7/27 0.09·0.28
NA t NA NA NA NA NA 7440·70-2 CALCIUM 68.7 J 2150 J MGlKG 1658340203 25/27 192·380

280 NA NA 30 I- 7440-47·3 CHROMIUM 5.1 J . 25.1 J MGlKG 1658130204 27/27 NA
NA. NA NA NA 900 I -I 7440·48-4 C08ALT 0.54 J 15.7 J MGlKG 1658170204 27/27 NA
560 NA 13000 580 3100 00 7440-50-8 COPPER 3.6 J 34.8 J MGlKG 1658180203 27/27 NA
NA NA NA NA _Jelill NA 7439-89·6 IRON 3630 J 30300 J MGlKG 1658410507 27/27 NA
NA NA 400 81 400 -III 7439·92-1 LEAD 3.4 J 34 J MGlKG 1658360203 26/27 7.9·7.9
NA NA NA NA 1600 NA 7439·93·2 LITHIUM 3.4 J 23.6 J MGlKG 1658170204 18/27 2·6.3
NA NA NA NA NA NA 17439-95·4 MAGNE51UM 279 J 2620 J MGlKG 1658410305 27/27 NA

I 69000 NA NA 1800 e!m.,,MANGANE5E 3.2 J 415 J MGlKG 1658390203 27/27 NA
I 0.1 I 2.9 55 2.1 23 I I 7439·97-6 MERCURY 0.003 J 0.079 J MGlKG 1658180203 15/27 0.002·0.012

48 NA 6900 950 1600 o 7440·02-0 NICKEL 2 J 35.6 J MG/KG 1658170204 27/27 NA
I NA I NA NA NA NA NA 7440-09·7 POTA551UM 225 J 2070 J MGIKG 1658130204 27/27 NA_..,...~ NA 1700 5.2 390 I I 0 7782-49·2 5ELENIUM 0.22 J 0.63 J MGlKG 1658180203 2/27 0.02·0.38

1.6 NA 1700 31 390 4.04 7440·22-4 51LVER 0.42 J 0.42 J MGlKG 1658340203 1/27 0.02·0.14
NA NA . NA NA NA NA 7440-23·5 50DIUM' 50.5 J 50.5 J MGIKG 1658320204 1/27 13.9·75.8
770 NA NA NA 47000 NA 7440-24-6 5TRONTIUM 2.8 J 21.8 J MGlKG 1658130204 27/27 NA
NA NA NA NA 47000 7.62 7440·31-5 TIN 0.31 J 1.3 J MGlKG 1658320204 5/27 .0.22·0.67
NA NA NA NA NA NA 7440·32·6 TITANIUM 12.2 J 177 J MGIKG 1658410305 27/27 NA
260 NA NA NA 550 0 7440-62·2 VANADIUM 2.9 J 33.9 J MG/KG 1658410305 27/27 NA
680 NA 100000 14000 23000 .0 7440-66-6 ZINC 10.2 J 83.3 J MGlKG 1658360203 19/27 4.5 - 39.7

Miscellaneous Parameters
NA NA NA NA NA NA TINU5014 CATION EXCHANGE CAPACITY 15 25 MEQ/l 1658120204 6/6 NA
NA NA NA NA NA NA TINU5002 PH 4.9 7.5 5.U. 1658410305 6/6 NA
NA NA NA NA NA NA TINU5003 TOTAL ORGANIC CAR80N 1400 J 14000 J MGlKG 1658180203 6/6 NA

f..

Associated Samples:
1658010406
1658020406
1658110204
1658120204
1658130204
1658170204
1658180203
1658190203
1658220203
1658230203
1658240203 .
1658250203

•';."

1658300203
1658320204
1658330204
1658340203
1658360203
1658380203
1658399203
1658400506
1658400608
1658410305
1658410507
1658470405

•
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•
Sample

Containing
CAS Minimum Minimum Maximum Maximum Maximum Detection Range of

ssIdaf1 ssllnh Idclresd IdclrsQw r9sores r5dClIso Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Freauency Nondetects
1656260204
1656270203
1656280203
1656290203

1656480203
1656490405
1656500103

~
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e.

IDCLRESD R9S0RES R5DQLSD CAS Number Chemical
Minimum Minimum Maximum Maximum

Sample Containing
Detection Range of

Units Maximum
Concentration Qualifier Concentration Qualifier Frequency Nondetects

Concentration

Semivolatiles
3700000 56000 3240 91·57-6 2-METHYLNAPHTHALENE 5 J 5 J UG/KG 1680030004 1/9 4 - 5.8
9500000 3700000· 682000 83-32-9 ACENAPHTHENE 8 J 8 J UGIKG 1680050004 1/9 3.9 - 5.8

NA 3700000 682000 208-96-8 ACENAPHTHYLENE 4 J 8 UGIKG 1680030004. 3/9 4.1-5.8
47000000 22000000 1480000 120-12-7 ANTHRACENE 5 J 15 UG/KG 1680050004 4/9 3.9- 4.4

5100 620 5210 56-55-3 BENlO A ANTHRACENE 5 J 66 UG/KG 1680050004 7/9 4.3 - 4.4
510 62 1520 50-32-8 BENlO A PYRENE 7 J 84 UGlKG 1680050004 6/9 3.9 - 4.4
5100 620 59800 205·99-2 BENlO B FLUORANTHENE 6 J 120 UG/KG 1680050004 7/9 3.9 - 4.4
NA 2300000 119000 191·24-2 BENlO G,H,I)PERYLENE 5 J 65 UG/KG 1680050004 7/9 4.3 - 4.4

51000 6200 148000 207·08-9 BENlO K FLUORANTHENE 7 J 65 UG/KG 1680050004 6/9 3.9 - 4.4
510000 62000 4730 218-01·9 CHRY8ENE 5 J 100 UG/KG 1680050004 8/9 4.4

18000000 6100000 149.79 84-74-2 OI·N-BUTYL PHTHALATE 130 J 130 J UG/KG 1680080004 1/9 }9·120
510 62 18400 53·70-3 OIBENlO A,H)ANTHRACENE 18 18 UG/KG 1680050004 1/9 3.9-5.8 .
NA 1500000 1010 122·39·4 DIPHENYLAMINE 140 J 170 J UG/KG 1680030004 2/9 82; 120

6300000 2300000' 122000 206-44-0 FLUORANTHENE 5 J 160 UG/KG 1680050004 9/9 NA
6300000 2600000 122000 86·73-7 FLUORENE 8 J 8 J UG/KG 1680050004 1/9 3.9 - 5.8

5100 620 109000 193-39-5 INOENO(1,2,3-CD)PYRENE 7 J 55 UGlKG 1680050004 6/9 4.1 - 4.4
3200000 56000 99.39 91-20-3 NAPHTHALENE 5 J 6 J - UGlKG 1680030004 2/9 4.1- 5.8

NA 2300000 45700 85-01-8 PHENANTHRENE 4 J 100 UGlKG 1680050004 8/9 4.3
5500000 2300000 78500 129-00-0 PYRENE 6 J 170 UGIKG . 1680050004 9/9 NA

Explosives
NA 4.4 NA 121-82-4 ROX 0.27 J 0.27 J MGlKG 1680030004 1/9 I 0.25

Herbicides
2000Q 3000 119.27 87-86·5 PENTACHLOROPHENOL 2.6 J 19 J UGlKG 1680110004 . 5/9 0.55 -0.6

Inorganics
NA 76000 NA 7429-90-5 ALUMINUM 5560 12900 J MGlKG 1680040004 9/9 NA
140 31 0.1423 7440-36-0 ANTIMONY 4.3 J 174 J MG/KG 1680060004 9/9 NA
3.9 0.39 5.7 7440-38-2 AR8ENIC 3.4 J 14.1 J MG/KG 16S01oo004 9/9 NA

24000 5400 1.04 7440-39-3 BARIUM 143 J 2820 J MGlKG 1680030004 9/9 NA
680 150 1.06 7440-41-7 BERYLLIUM 0.43 J 0.88 J MG/KG 1680100004 8/9 0.39
12 37 0.00222 7440·43·9 CADMIUM 0.8 J 19.5 J MG/KG 1680060004 9/9 NA
NA NA NA 7440-70-2 CALCIUM 1480 J 59800 J MG/KG 1680050004 9/9 NA
NA 30 0.4 7440-47-3 CHROMIUM 13.3 J 68.5 J MG/KG 1680100004 9/9 NA
NA 900 0.14033 7440-48-4 COBALT 3.4 J 14 J MGlKG 1680100004 9/9 NA

13000 3100 2.96 7440-50-8 COPPER 68.7 J 2570 J MGlKG 1680060004 9/9 NA
NA 23000 NA 7439·89-6 IRON 18200 J 65100 J MGlKG 1680100004 9/9 NA
400 400 0.05373 7439·92-1 LEAD 229 J 15200 J MGlKG 1680060004 9/9 NA .



APPENDIX B
FREQUENCY OF DETECTION TABLES

SEDIMENT - ROUND 1
SWMU 16· B146 CAST HIGH EXPLOSIVES INCINERATOR

NSWC CRANE, INDIANA
PAGE 2 OF 2

Minimum Minimum Maximum Maximum
Sample Containing

Detection Range of
IDCLRESD R9S0RES RSDQLSD CAS Number Chemical Units Maximum

Concentration Qualifier Concentration Qualifier
Concentration

Frequency Nondetects

NA 1600 NA 7439-93-2 LITHIUM 2.9 J 10.4 J MG/KG 1680040004 9/9 NA
NA NA NA 7439-95-4 MAGNE81UM 677 J 6080 J MGIKG 1680050004 ·9/9 NA
NA 1800 NA 7439-96-5 MANGANE8E 175 J 976 J MG/KG 1680110004 9/9 NA
55 23 0.073 7439·97·6 MERCURY 0.08 J 2.7 J MG/KG 1680030004 9/9 NA

6900 1600 13.6 7440-02-0 NICKEL 10.6 J 22.5 J MG/KG 1680110004 9/9 NA
NA NA NA 7440-09-7 POTA881UM 282 J 645 J MG/KG 1680040004 9/9 NA .

1700 390 0.02765 7782-49-2 8ELENIUM 0.33 J 0.9 J MGIKG 1680110004 7/9 0.14·0.17
NA NA NA 7440-23-5 800lUM 160 J 160 J MGIKG 1680110004 1/9 11.7·44
NA 47000 NA 7440-24-6 8TRONTIUM 51 J 2740 J MGlKG 1680030004. 9/9 NA
NA 47000 7.62 7440-31-5 TIN 1.1 J 19 J " MGlKG 1680060004 9/9 NA
NA NA NA 7440-32-6 TITANIUM 9.4 J 156 J MGlKG 1680040004 9/9 NA
NA 550 1.59 7440-62-2 VANAOIUM 12.8 J 48.9 J MG/KG 1680100004 9/9 NA

100000 23000 6.62 7440-66-6 ZINC 573 J 23400 J MG/KG 1680030004 9/9 NA
AVS/SEM

NA NA . NA TINU8010 ACIO VOLATILE 8ULFIOE 0.53 0.59 UMO/G 1680090004 3/3 NA
NA NA . NA 7440-43-9 CAOMIUM 0.024 J 0.145 J UMO/G 1680060004 3/3 NA
NA NA NA 7440-50-8 COPPER 1.83 18.3 UMO/G 1680060004 3/3 NA
NA NA NA 7439-92-1 LEAO 2.6 16.3 UMO/G 1680060004 3/3 NA
NA NA NA 7439-97-6 MERCURY 0.00011 0.00015 UMO/G 1680090004 3/3 NA
NA NA NA 7440-02-0 NICKEL 0.028 0.068 UMO/G 1680060004 3/3 NA
NA NA NA TINU8305 8EM/AV8 50 220 8.U. 1680060004 313 NA
NA NA NA 7440-66-6. ZINC 20.6 J 91 J UMO/G 1680060004 3/3 NA

Miscellaneous Parameters
NA NA NA TINU8014 CATION EXCHANGE CAPACITY 5.7 J 25 J MEQ/1 1680020004 3/3 NA
NA NA NA TINU8002 PH 7.4 8 8.U. 1680060004 3/3 NA
NA NA NA TINU8003 TOTAL ORGANIC CARBON 1600 8600 MG/KG 1680020004 3/3 NA

•

Associated Samples: .
1680020004
1680030004
1680040004
1680050004
1680060004
1680080004
1680090004
1680100004
1680110004

•. ',:'<.' •
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.'

dVolatile 0

I Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
idclresd r9sores r5dqlsd Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Freauencv Nondetects

Volatile Oraanic Compounds
3900000 1600000 453,37 67-64-1 ACETONE 3 J 69 J UGlKG 1650220004 8/11 1.1 - 1,3
110000 43000 ~156'59-2 CI5·1,2-0ICHLOROETHENE 3 J 3 J UGlKG 1650120004 1/11 1 - 1.58

NA 94000 75·71·8 OICHLOROOIFLUOROMETHANE 22 22 UGlKG ' 1650190004 1/11 1,1 - 1,58
45000 53 179,56 79-01-6 TRICHLOROETHENE 2 J 2 J UGlKG 1650120004 1/11 1- 1.58

Semivolatile Oraanic Compounds
3700000 56000 20,2 91·57·6 2-METHYLNAPHTHALENE 5 J 5 J UGlKG 1650030004 1/10 4 - 5.8
9500000 3700000 . 83·32-9 ACENAPHTHENE 8 J 8 J UGlKG 1650050004 1/10 3.9- 5.8

NA 3700000 : 208·96-8 ACENAPHTHYLENE 4 . J 8 UG/KG 1650030004 3/10 4.1 - 5.8
47000000 22000000 46.9 120-12-7 ANTHRACENE 5 J 15 UGlKG 1650050004 4/10 3.9- 4.6 .

5100 620 56·55·3 BENlO A ANTHRACENE 5 J 66 UGlKG 1650050004 8/10 4.3 - 4.4
510 . . 50·32·8 BENlO A PYRENE 7 J 84 UGlKG 1650050004 6/10 3.9 - 4.6

5100- 620 10400 205-99·2 BENlO B FLUORANTHENE 6 J 120 UG/KG 1650050004 7/10 3.9 - 4.6
NA 2300000 170 191-24·2 BENlO G,H,I\PERYLENE 5 J 65 UG/KG 1650050004 7/10 4.3 -4.6

51000 6200 240 207·08-9 BENlO K FLUORANTHENE 7 J 65 UG/KG 1650050004 6/10 3.9 -4.6
510000 62000 218·01·9 CHRY5ENE 5 J 100 UGlKG 1650050004 8/10 4.4 - 4.6

18000000 6100000 I 84-74·2 OI·N-BUTYL PHTHALATE 130 J 130 J UG/KG 1650080004 1/9 79 -120
·510 62 . 53-70-3 OIBENZO A,H1ANTHRACENE 18 18 UG/KG 1650050004 1/10 3.9 - 5.8

NA 1500000 ' . 122·39-4 DIPHENYLAMINE 140 J' 170 J UG/KG 1650030004 2/9 82 -120
6300000. 2300000 206-44·0 FLUORANTHENE 5 J . 160 UG/KG 1650050004 9/10 '4.6 - 4.6
6300000 2600000 21.2 86-73-7 FLUORENE 8 J 8 J UG/KG 1650050004 1/10 3.9- 5.8

5100 620 200 193-39-5 INOENO(1,2,3-CO)PYRENE 7 J 55 UG/KG 1650050004 6/10 4.1 - 4.6
3200000 56000 34.6 91·20-3 NAPHTHALENE 5 J 6 J UG/KG 1650030004 2/10 4.1 -5.8

NA 2300000. ' . 85-01-8 PHENANTHRENE 4 J 100 UG/KG 1650050004 8/10 4.3·4.6
5500000 2300000 129·00'0 PYRENE 6 J 170 UG/KG 1650050004 9/10 4.6 -4.6

......

0.54 0.92 1650150004
0.27 0.27 16S0030004

5560 13700 J MGlKG 1650150004 19119 NA
0.65 J 174 J MG/KG 1650060004. 19/19 NA
3.4 J 34.8 J MGlKG 16S0180004 19/19 NA

62.5 J 2820 J MG/KG 16S0030004 19/19 NA
0.43 J 3 J MGlKG 1650200004 18/19 0.39 -0.39
0.38 J 19.5 J MG/KG 1650060004 19/19 NA
362 J 59800 J MGlKG 1650050004 19/19 NA
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ampe
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
r5d Isd Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Fre uenc Nondetects

7440-47-3 CHROMIUM 13.3 J 85 J MG/KG 16S0200004 19/19 NA
7440-48-4 COBALT 3.4 J 41.2 J MG/KG 16S0120004 19/19 NA
7440-50-8 COPPER 12.6· J 2570 J MG/KG 16S0060004 19/19 NA
7439-89-6 IRON 18200 J 141000 J MG/KG 16S0200004· 19/19 NA
7439-92-1 LEAO 19.7 J 15200 J MG/KG 16S0060004 19/19 NA

NA 7439-93-2 LITHIUM 2.9 J 10.4 J MG/KG 16S0040004 9/9 NA
NA 7439-95-4 MAGNE81UM 292 J 6080 J MGlKG 1680050004 19/19 NA
NA 7439-96-5 MANGANE8E 175 J 3650 J MG/KG 1680200004 19/19 NA
55 23 7439-97-6 MERCURY 0.022 J 2.7 J MG/KG 16S0030004 19/19 NA

6900 1600 7440-02-0 NICKEL 10.6 J 58 J MG/KG 1680130004 19/19 NA
NA NA NA 7440-09-7 POTASSIUM 282 J 1130 J MG/KG 16S0170004 19/19 NA

1700 390 NA 7782-49-2 SELENIUM 0.33 J . 1.5 J MG/KG 16S0130004 17/19 0.14·0.17
NA NA NA 7440-23-5 800lUM 33.8 J 160 J MG/KG 16S0110004 5/19 9.8 -44
NA 47000 NA 7440-24-6 8TRONTIUM 51 J . 2740 J MGlKG 16S0030004 9/9 NA
31 5.2 NA 7440-28-0 THALLIUM 0.48 J 0.48 J MGlKG 16S02oooo4 1/19 . 0.06 -0.26
NA . 47000 NA 7440-31-5 TIN 0.4 J 19 J MG/KG 16S0060004 10/19 0.17-1.8
NA NA NA 7440-32-6 TITANIUM 9.4 J 156 J MGlKG 16S0040004 19/19 NA
NA 550 NA 7440-62-2 . VANAOIUM 12.8 J 71.7 J MG/KG 16S0130004 19/19 NA

100000 23000 120 7440-66-6 ZINC 74.9 J 23400 J MGlKG 16S0030004 19/19 NA
AVS/SEM

NA NA NA TINU8010 ACIO VOLATILE SULFIOE 0.53 0.59 UMO/G 1680090004 3/3 NA
NA NA NA 7440-43-9 CAOMIUM 0.024 J 0.145 J UMO/G 16S0060004 3/3 NA
NA NA NA 7440-50-8 COPPER 1.83 18.3 UMO/G 16S0060004 3/3 NA
NA NA NA 7439-92-1 LEAO 2.6 16.3 UMO/G 1680060004 3/3 NA
NA NA NA 7439-97-6 MERCURY 0.00011 0.00015 UMO/G 1680090004 3/3 NA
NA NA NA 7440-02-0 NICKEL 0.028 0.068 UMO/G 1680060004 3/3 NA
NA NA NA TINUS305 SEM/AV8 50 220 S.U. 16S0060OO4 3/3' NA
NA NA NA 7440-66-6 ZINC 20.6 J 91 J UMO/G 16S0060004 3/3 NA

Miscellaneous Parameters
NA NA NA TINUS014 CATION EXCHANGE CAPACITY 5.7 J 25 J MEQ/l 1680020004 3/3 NA
NA NA NA TINU8002 PH 7.4 8 S.U. 16S0060004 3/3 NA
NA NA NA TINUS003 TOTAL ORGANIC CARBON 1600 8600 MG/KG 16S0020004 3/3 NA

I

Associated Samples:
1680020004
16S0030004
1680040004
1680050004

16S0130004
1680140004
16S015OO04
16S0160004

••". !. •
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.'"
, Sample

Containing
CAS Minimum Minimum Maximum Maximum Maximum Detection Range of

idclresd r9sores r5dqlsd Number .Chemical 'Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects
16S0060004
16S0080004
16S0090004
16S0100004
16SD110004
16S0120004

16SD170004
16SD180004
16S0190004
16SD200004
16SD210004
16S0220004
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•
Semivolatile 0

Minimum Minimum Maximum Maximum Sample Containing
Detection Range of .

FEDMCL FEDSMCL IDCLRGDF R9TAPW R5DQLSW CAS Number Chemical Units Maximum
Concentration Qualifier Concentration Qualifier

Concentration
Frequency Nondetects

Semivolatile Organics
NA NA 150 6.2 329.55 91-57-6 . 2·METHYLNAPHTHALENE 0.67 J 0.67 J UGiL 16SW010l 1/3 0.05
NA NA 460 370 9.9 83-32-9 ACENAPHTHENE 0.9 J 0.9 J UG/L 16SW010l 113 0.05
NA NA 43 1800 0.029 120-12-7 ANTHRACENE 0.31 J 0.31 J UG/L 16SW010l 113 0.05
NA NA 1.2 0.092 0.839 • 56-55-3 BENZO(AjANTHRACENE 0.31 J 0.31 J UG/L 16SW010l 113 0.05
6 NA 6 4.8 2.1 117-81-7 BIS(2-ETHYLHEXYL1PHTHALATE 86 86 ·UG/L 1/3 2-3

NA NA 1.6 9.2 0.033 218·01-9 CHRYSENE 0.78 J 0.78 J UG/L 16SW0101 113 0.05
NA 'NA 210 1500 8.1 206·4H FLUORANTHENE 1.09 J 1.09 J UG/L 16SW0101 113 0.05
NA NA 310 240 3.9 86-73-7 FLUORENE 0.59 J 0.59 J UG/L 16SW0101 113 0.05
NA NA 8.3 6.2 44 91-20·3 NAPHTHALENE 1.3 J 1.3 J UG/L 16SW0101 113 0.05
NA NA NA 180 2.1 . 85-01-8 PHENANTHRENE 1.26 J 1.26 J UGiL 16SW0101 1/3 .0.05
NA NA 140 180 0.3 129-00-0 PYRENE 2.34 J 2.34 J UG/L 16SW0101 113 0.05

Explosives
NA NA NA 2.2 NA 118·96-7 2,4,6-TRINITROTOLUENE 2.1 2.1 UGiL 16SW0701 1/3 0.455·0.8
NA NA NA NA NA 35572·78-2 2-AMINO-4,6-DINITROTOLUENE 0.89 . J 0.89 J UGiL 16SW0701 1/3 0.455·0.8
NA NA NA NA NA 19406·51·0 4-AMINO-2,6-DINITROTOLUENE 2.2 J 2.2 J UG/L 16SW0701 113 0.455·0.8
NA NA NA 1800 NA 2691-41-0 HMX 1.5 J 29000 UGIL 16SW0101 2/3 0.55 ;
NA NA NA 0.61 NA 121·82-4 RDX 2.9 88000 UG/L 16SW010l 3/3 NA

Herbicides
NA NA NA 11 I 0.228 I 70-30-4 HEXACHLOROPHENE 0.082 J 0.082 . J UGiL 16SW010l I 1/3· I 0.025

I 1 I NA 1 0.56 5.23 87-86·5 PENTACHLOROPHENOL I 0.02 I J I 0.19 J I UGiL 16SW0101 2/2 NA
Totallnorganics

NA 50 NA 36000 NA 7429-90·5 ALUMINUM . 298 J 298 J UG/L 16SW0701 113 7.6 - 82.4
10 NA 50 0.045 53 7440-38-2 ARSENIC 2.9 J 3.4 J UG/L 16SW0201 2/3 0.38

2000 NA 2000 2600 5000 7440-39-3 BARIUM . 66.3 J 91 J UG/L 16SW0201 313 NA
NA NA NA NA NA 7440-70-2 CALCIUM 30300 J 37100 J UG/L 16SW0701 3/3 NA
100 NA NA 110 42 7440-47-3 CHROMIUM 2 J 3.4 J UG/L . 16SW0201 2/3 0.25
1300 1000 1300 1500 5 7440-50-8 COPPER 2 J 17.2 J UG/L 16SW0201 313 NA
NA . 300 NA 11000 NA 7439-89-6 IRON 60.5 J 60.5 J UG/L 16SW0101 113 77.1·194
15 NA 15 NA 1.3 7439-92·1 LEAD 4.6 J 13.1 J UG/L 16SW0201 2/3 0.15
NA NA NA NA NA 7439-95-4 MAGNESIUM 5190 J 6560 . J UG/L 16SW0701 . 313 NA
2 NA 2 11 0.0013 7439-97-6 MERCURY 2 2 UG/L 16SW010l 113 0.02

NA NA 730 730 29 7440·02·0 NICKEL 0.95 J 1.8 J UG/L 16SW010l 2/3 0.61
NA NA NA NA NA 7440·09·7 POTASSIUM 839 J 2430 J UG/L 16SW0701 313 NA
NA NA NA NA NA 7440-23-5 SODIUM 12400 J 84800 J UG/L 16SW0701 313 NA
NA . NA NA 22000 NA 7440·24-6 STRONTIUM 190 J 226 J UG/L 16SW0701 313 NA
NA NA NA NA NA 7440·32-6 TITANIUM 2.2 J 10.2 J UG/L 16SW0701 2/3 0.24
NA NA NA 260 19 7440-62-2 VANADIUM 1.2 J 1.2 J UG/L 16SW0701 113 0.05-0.39
NA 5000 11000 11000 58.9 7440-66-6 ZINC 80.1 J 178 J UG/L 16SW0201 2/3 3.2

Dissolved Inorganics

I NA I 50 NA 36000 NA I 7429-90·5 ALUMINUM 575 575 I UG/L 16SW010l-F 113 22.3 - 49.4 I
10 I NA 50 0.045 53 7440-38·2 ARSENIC 2.8 I J 3.2 J UGIL 16SW0201-F 2/3 0.6
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Minimum Minimum Maximum Maximum
Sample Containing

Detection . Range ofFEDMCL FEDSMCL IDCLRGDF R9TAPW RSDQLSW CAS Number Chemical Units MaximumConcentration Qualifier Concentration Qualifier
Concentration

Frequency Nondetects-
2000 NA 2000 2600 5000 7440·39·3 BARIUM 70.5 J 91.5 J UGIL 16SW020H 3/3 NA

5 NA 5 18 0.66 7440-43·9 CADMIUM 3.3 J 3.3 J UG/L 16SW0101·F 113 0.15·0.4
NA NA NA NA NA 7440-70-2 CALCIUM 29200 J 37700 J UGIL 16SW0701·F 3/3 NA
100 NA NA 110 42 7440-47·3 CHROMIUM 1.5 . J 3.2 J UG/L 16SW0201·F 313 NA
1300 1000 1300 1500 5 7440-50·8 COPPER 9.1 J 17.9 J UGIL 16SW0101·F 3/3 NA
NA 300 NA 11000 NA 7439·89·6 IRON 4100 J 4100 J UG/L 16SW010H 1/3 36.6·42.3
15 NA 15 NA 1.3 7439·92·1 LEAD 8.4 J 26.2 J UGIL 16SW010H 2/3 1.9
NA NA NA NA NA 7439·95·4 MAGNESIUM .5310 J 6560 J UG/L 16SW0701·F 313 NA·
NA 50 NA 880 NA 7439·96·5 MANGANESE 10.1 J 23.4 J UGlL 16SW0101·F 2/3 2.8
NA NA 730 730 29 7440·02·0 NICKEL 0.84 J 2.2 J UG/L 16SW0101·F 2/3 0.5
NA NA NA NA NA 7440·09·7 POTASSIUM 842 J 2370 J UG/L 16SW0701·F 313 NA
NA NA NA NA NA 7440·23·5 SODIUM 12100 J 87000 J UG/L 16SW070H 3/3 NA
NA NA NA 22000 NA 7440·24·6 STRONTIUM 196 J 234 J UG/L 16SW070H 3/3 NA
NA· NA NA NA NA 7440·32·6 TITANIUM 3.2 J 3.9 J UG/L 16SW0101·F 2/3 1.3 .
NA 5000 11000 11000 58.9 7440·66·6 ZINC 68 J 170 J UG/L 16SW0201·F 313 NA

Miscellaneous Parameters
NA NA NA NA NA TTNUS493 AMMONIA·N I 2.8 I J 2.8 J . MG/L .16SW0101 113 0.01 I

I NA NA NA NA NA TTNUS494 NITRITEINITRATE·N 0.22 3.3 .1 J MGlL I 16SW0101 I 3/3 . NA
Field Parameters

NA NA NA NA NA TTNUS034 DISSOLVED OXYGEN 10.51 10.63 MGlL 16SW0701 2/2 NA
NA NA NA NA NA TTNUS033 OXIDATION REDUCTION POTENTIAL 89.1 90.9 . MV 16SW0201 2/2 NA
NA 0 NA NA NA TTNUS002 PH 8.13 8.4 S.U. 16SW0701 2/2 NA
NA NA NA NA NA TTNUS038 SPECIFIC CONDUCTANCE 0.281 0.591 MS/CM 16SW0701 2/2 NA
NA NA NA NA NA TTNUS047 TEMPERATURE 9.14 11.78 C 16SW0701 2/2 NA
NA NA NA NA NA TTNUS023 TURBIDITY 2.1 4.2 NTU 16SW0701 2/2 NA

Associated Samples:
16SW0101
16SW0101·F
16SW0201
16SW020H
16SW0701
16SW0701·F

• .0 •
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.'
Sample

Containing
CAS Minimum Minimum Maximum Maximum Maximum Detection Range of

Number Chemical Concentration Qualifier Concentration Qualifier Units Concentration Frequency Nondetects
Volatile Organic Compounds

67-64-1 ACETONE '0.6 J 0.6 J UG/L 16SW2001 1/7 0.5 - 0.5
. 67-66-3 CHLOROFORM 2.4 2.4 UG/L 16SW0202 1111 0.3 - 0.3
156-59-2 CIS-1,2-DICHLOROETHENE 1.4 7.1 UG/L 16SW0202 3111 0.3·0.3
79-01-6 TRICHLOROETHENE 3.3 15 UG/L 16SW1201 4111- 0.3 - 0.3

-
16SW1501
16SW15010.29

0.510.27
0.29

. - . -.- .~...---

7429-90-5 ALUMINUM 378 J . 9510 J UG/L 16SW1501 518 32.9 - 87.6
7440-38-2 ARSENIC 3.8 J 3.8 J UGll 16SW1501 1/8 0.16·0.57
7440~39-3 BARIUM 23 J . 150 J UG/L 16SW1501 818 NA
7440-70-2 CALCIUM 9930 J 49500 J UG/L 16SW1501 8/8 NA
7440-47-3 CHROMIUM 0.78 J 11.8 J UG/L 16SW1501 3/8 0.41 - 1.3
7440-48-4 COBALT 0.86 J 4.6 J UG/L 16SW1501 318 0.15-0.48
7440-50-8 COPPER 2.7 J 5.9 J UG/L 16SW1501 3/8 0.72-1.7
7439-89-6 IRON 263 J 9990 J UG/L 16SW1501 5/8 15-47.7
7439-92-1 LEAD 4.8 J 5.2 J UG/L 16SW1301 218 0.26 - 0.64
7439-95-4 MAGNESIUM 2460 J . 9450 J UG/L 16SW1501 818 NA
7439-96-5 MANGANESE 19.2 J 443 J UG/L 16SW1501 6/8 9.1 - 10
7440-02-0 NICKEL 1.1 J . 11.2 J UG/L 16SW1501 5/8 0.61 - 1.3
7440-09-7 POTASSIUM 790 J 3860 J UG/L 16SW1501 8/8 NA

.7440-23-5 SODIUM 5080 J 17400 J UG/L 16SW1501 818 NA
7440-32:6 TITANIUM 2 J 156 J UG/L 16SW1501 7/8 0.52 - 0.52
7440-62-2 VANADIUM 0.63 J 19 J UG/L 16SW1501 4/8 0.33 - 1.6
7440-66-6 ZINC 16.6 J 120 UG/L 16SW1301 418 4.9 - 12.3

Dissolved Inoraanics
ALUMINUM
BARIUM

63.7
46.6

164
76.4

16SW2101-F
16SW1501-F

Page 1
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Sample
Containing

CAS Minimum Minimum Maximum Maximum Maximum Detection Range of
Number Chemical .Concentration Qualifier Concentration Qualifier Units Concentration FreQuencv Nondetects

.7440-70-2 CALCIUM 10100 J 49100 J UG/L 16SW1501-F 818 NA
7440-48-4 COBALT 2.6 J 3.1 J UG/L 16SW2101-F 718 0.11-0.11
'7439-95-4 MAGNESIUM 3770 J 8870 J UG/L 16SW1501-F 818 NA
7439-96-5 MANGANESE 10.9 J 171 J UG/L 16SW1201-F 718 9.7 - 9.7
7439-97-6 MERCURY 0.04 J 0.04 J UG/L 16SW1501-F 1/8 0.02·0.02
7440-02-0 NICKEL 1.2 J 4.3 J UG/L 16SW1301-F 418 0.74·1.4
7440-09-7 POTASSIUM 846 J 2170 J UG/L 16SW1501-F . 818 NA
7440-23-5 SODIUM 4360 J 17800 J UG/L 16SW1501-F 818 NA
7440-32-6 TITANIUM 1.4 J 8.5 J UG/L 16SW2101-F 518 0.1-1.1
7440-66-6 ZINC 3.1 J 82.2 UG/L 16SW1301-F 518 3.5 - 13.8

Miscellaneous Parameters
ITrNUS494INITRITElNITRATE-N I 0.07 I I 3.2 I I MG/L I 16SW1401 I 418 I 0.05 - 0.05 I

Field Parameters
TINUS186 DISSOLVED OXYGEN - METER 1.91 12.65 MG/L 16SW0102 11/11 NA
TINUS033 OXIDATION REDUCTION POTENTIAL 68.3 254.7 MV 16SW1401 11/11 NA
TINUS002 PH 6.39 7.68 S.U. 16SW0702 11/11 NA
TINUS038 SPECIFIC CONDUCTANCE 0.108 0.575 MS/CM 16SW0702 11/11 NA
TINUS047 TEMPERATURE 6.92 15.12 C 16SW2101 11/11 NA
TINUS023 TURBIDITY 1 120 NTU 16SW0202 11/11 NA

.,
::t:: ............ ~.
-:-":' :':-:
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. CT0166-03

CT0166-04

CT0166-05

CT0166-06
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CT0166-11
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CT0166-23
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-01

SAMPLE LABELING

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures to be used for labeling and tagging

sample containers. Sample labels and tags are used to document the sample ID, date, time, analysis to

be performed, preservative, matrix, sampler, and the analytical laboratory. A sample label and a sample

tag will be attached to each sample container. The label and tag for each container will contain identical

information.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Writing utensil

Disposable medical-grade gloves (e.g. latex, nitrile)

Sample logsheets .

Required sample containers: All sample containers for analysis by fix-based laboratories will be supplied

and deemed certified clean by the laboratory.

Preprinted sample labels and sample tags

Chain-of-custody records

Sealable polyethylene bags

Heavy-duty cooler

Ice

3.0 PROCEDURES

3.1 The following information will be printed on the labels and tags prior to field activities.

• Project number (CTO 166)

• Project location (NSWC Crane)

• Sample ID

• Preservative

0404121P CTO 0166
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• Analysis to be performed

• Matrix type

• Laboratory name

3.2 Preprinted sample labels and tags will be prepared before th.e team mobilizes to the field. Check

to determine if

• One sample label and tag exists for each sample container that is to be collected for all media

during the field activities.

• The information printed on each tag and label is correct.

• Extra blank labels and tags are brought to the site in case additional environmental samples

or QA samples are collected that are not anticipated in the QAPP. Additional blank labels and

tags should also be brought to the site in case a sample container is broken or some of the

preprinted labels or tags are accidentally lost before they are attached to a container.

3.3 Once at the field site, sample containers should have labels affixed before sampling activities

begin. •3.4 Select the labeled containers that are appropriate for a given sample and fill in the date, time, and

sampler's initials just before sampling begins. Use a black waterproof marker or pen.

3.5 Fill the appropriate containers with sample material. Securely close the container lids without

overtightening.

3.6 Write the same date, time, and sampler's initials on the sample tag as written on the label.

3.7 Place the sample container in a ziplock plastic bag and place in a cooler containing ice.

3.8 Fill in appropriate information on the Sample Collection Log Form and the Chain-of-Custody

Form.

4.0 ATTACHMENTS

Example sample labels and tags are attached at the end of this SOP.

1.

0404121P

Sample Label and Tag

CTO 0166
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-02

SAMPLE IDENTIFICATION NOMENCLATURE

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to establish a consiste"nt sample

nomenclature system that will facilitate subsequent data management at the Naval Surface Warfare

Center (NSWC). The sample nomenclature system has been devised such that the following objectives

can be attained.

• Sorting of data by site, location, or matrix

• Maintenance of consistency (field, laboratory, and database sample numbers)

• Accommodation of all project-specific requirements

• Accommodation of laboratory sample number length constraints

• Ease of identification and direct link to site and year

The NSWC Crane Environmental Protection Department must approve any deviations from this

procedure.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Pen with indelible ink

Sample tags

Sample container labels

3.0 SAMPLE IDENTIFICATION NOMENCLATURE

3.1 Monitoring Samples

All monitoring samples collected at NSWC Crane will be properly labeled with a sample label affixed to the

sample container and a tag tied around the neck of the sample container. Each sample will be assigned a

unique sample tracking number. The sample tracking number will consist of a four- or five-segment

alpha-numeric code that identifies the sample's associated solid waste management unit (SWMU) or

040412/P CTO 0166



NSWC Crane
QAPP

Revision: 1
Date: June 2004

Section: SOP_CT0166-02
Page 2 of 7

associated site, sample type, location, and, for aqueous samples, where applicable, whether a sample is

filtered, and/or the sample round number. For soil samples, the final four tracking numbers will identify the

depth at which the soil sample was collected. For sediment samples, the final characters will be two-digit

numbers (instead of four digits) representing the sequential sample number of the sample collected at that

location.

3.1.1 Numbering of Samples Other Than Vegetation Samples

The alpha-numeric coding to be used in the NSWC Crane sample system for all samples except

vegetation samples is explained in the diagram below and the subsequent definitions:

•

NN AA AorN NN and/or A NNNN

2 to 5-Characters Aqueous only Soils and Sediment

only

SWMU or Site Sample Type Location Round Identifier Depth Interval

Number and/or Filtered

Character Type:

A

N =
Alpha

Numeric •
SWMU or Site Number:

12

13

16

19

Sample Type:

GW

ID

SB

SD

SP

SS

SW

0404121P

=
=

Mine Fill A

Mine Fill B

Cast High Explosives Fill/B146 Incinerator

Pyrotechnic Test Area

Ground Water Sample from a Permanent Monitoring Well

Investigation-Derived Waste Sample

Soil Boring Sample

Sediment Sample

Seep Sample or Spring Sample

Surface Soil Sample

Surface Water Sample

CTO 0166
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Location:

The sample location code is the well number, soil sample location, sediment sample location, or the

stream sample location (Le., surface water, springs, or seeps). The .Iocation code for each sample is

listed on figures and tables in the site-specific work plan. Existing well numbers are used when unique.

New wells will be designated by a SWMU or site number, followed by "MW" for permanent monitoring well,

~'TW" for temporary well, etc.; a "T" for Tetra Tech NUS; and numbered sequentially, by SWMU, beginning

with zero one (MWT01).

Well clusters that are newly installed' by TtNUS (two or more wells in close proximity) in the same

investigative effort will be designated with the letter P followed by the number 2, 3, 4, etc. The number

signifies the well depth in relation to other wells in that cluster. This two-digit code will follow the well

identification. Using well T02 as an example of a three-well cluster, the well identification will be as

follows:

Note: To keep the sample identification nomenclature to a minimum number of characters and to avoid

redundancy, "MW" (monitoring well) is used for text, figures, and tables and replaced with "GW" (ground

water) in the sample identification. For example, MWT01 would be GWT01.

•
T02 =

T02P2 =
T02P3 =

The deepest well in the cluster.

Intermediate well

Shallowest well in the cluster

'.",';.

Round Identifier and/or Filtered:

This code section will be used for aqueous samples only.

Round Identifier:

A two-digit round identifier will be used to track the number of aqueous samples (GW, SW) and sediment

taken from a particular aqueous sample location or sediment sampling location. The first sample

collected from a location will be assigned round identifier 01, the second 02, etc. This applies to both

existing and proposed monitoring wells, surface water, and sediment locations.

Filtered:

Water samples that are field filtered (dissolved analysis) will be identified with an "F" in the last code

section. No entry in this segment signifies an unfiltered (total) sample.
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Depth Interval:

This code section will be used for soil and sediment samples only.

The depth code is used to note the depth below ground surface (bgs) at which a soil sample is collected.

The first two numbers of the four-number code specify the top interval, and the third and fourth specify the

bottom interval in feet bgs of the sample. The depths will be noted in whole numbers only; further detail, if

needed, will be recorded on the sampl~ log sheet, boring log, logbook, etc.

Depth (for soils, in feet bgs)

0002 =soil collected from 0 to 2 feet bgs

0204 = soil collected from 2 to 4 feet bgs

0810 = soil collected from 8 to 10 feet bgs

3.1.2 Numbering of Vegetation Samples

For vegetation samples, the numbering system is similar to the one described in Section 3.1.1, but there

are significant differences. The numbering scheme is presented below:

NN AA Aor N NN and/or A NNNN
2 to 5-Characters Aqueous only Soils and Sediment

only

SWMU or Site Sample Type Location Species Identifier Sample Group
Number Number

•
Character Type:

A

N

=
=

Alpha

Numeric

•
Vegetation

SWMU or Site Number:

Mine Fill A

Mine Fill B

Cast High Explosives Fill/B146 Incinerator

Pyrotechnic Test Area

/ 12 =

13 =

16 =

19 =

Sample Type:

VG
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A two-character code to be determined by the TtNU8 biologist after samples are

submitted to him for identification.

•

:.•

Sample Group Number:

NNNN - A four digit number representing the number of samples of a given species

collected at a given location. This is similar to a ground water round number and

allows repeat sampling of a given species form a particular location. For

sampling Round 3, the number is 0001 because a single sample will be collected

from each location for a given plant species.

3.1.3 Examples of Sample Nomenclature

The first ground water sample collected from existing monitoring well 01 at the Cast High Explosives

Fill/B146 Incinerator (8WMU 16) for a filtered sample would be designated as 16GW0101 F.

The second ground water sample collected from existing monitoring well C20P2 at 8WMU 16 for an

unfiltered sample would be designated as 16GWC20P202.

The first unfiltered ground water sample collected from new monitoring well MWT01 at 8WMU 13 would

be designated as 13GWT01 01 .

The second surface water sample collected from point 01 at 8WMU 13 for an unfiltered sample would be

designated as 138W01 02.

A surface soil sample collected from soil boring 03 at 8WMU 16 at the 0- to 2-foot interval would be

designated as 1688030002.

A subsurface soil sample from the same soil boring 03 at an interval of 4 to 5 feet bgs would be

designated as 168B030405.

The first sediment sample collected at location 198014 would be numbered 19801401. The second

sediment sample collected at location 198014 would be num.bered 19801402, and so on, regardless of

how many field events have occurred for 8WMU 19. Thus, the round number is linked to the sequential

number of samples collected at a given location and not the sequential number of the field event.
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During biota sampling for leaves in Sampling Round 3 at SWMU 13, leaves were collected from an oak

tree. The sample location was 13VG006. This sample number will be 13VG0060K0001 .. Another

sample of leaves was collected at that same location from a sassafras plant. The sample number for

those leaves is 13VG006SF001. The next sample of sassafras leaves to be collected from that location

will be number 13VG006SF002. Note: OK and SF may not be the species designators actually used

for these plants. Check with the biologist.

3.2 Field Quality Assurance/Quality Control (QA/QC) Sample Nomenclature

Field QAlQC samples are described in the approved field sampling plan and QAPP. They will be

designated using a different coding system. The QC code will consist of a three- to four-segment alpha

numeric code that identifies the sample QC type, the date the sample was collected, and the number of

this type of QC sample collected on that date.

AA NNNNNN .NN F

QC Type Date Sequence Number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB =Trip Blank

RB =Rinsate Blank (Equipment Blank)

FD =Field Duplicate

AB = Ambient Conditions Blank

SB = Source Water Blank

The sampling time recorded on the Chain-of-Custody Form, labels, and tags ·forduplicate samples will be

0000 so that the. samples are "blind" to the laboratory. Notes detailing the sample number, time, date, and

type will be recorded on the sample log sheets and will document the location of the duplicate sample

(sample log sheets are not provided to the laboratory).

3.2.2 Examples of Field QA/QC Sample Nomenclature

The first duplicate of the day for a filtered ground water sample collected on June 3, 2000 would be

designated as FD06030001 F.

•

•

•
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The third duplicate of ,the day takenof a subsurface soil sample collected on November 17, 2003 would be

designated as FD11170303.

The first trip blank associated with samples collected on October 12, '2000 would be designated as

TB10120001.

The only rinsate blank collected on November 17, 2001 would be designated as RB111701 01 .
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-03

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedures for sample custody and ,

documentation of field sampling and field analyses activities.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following logbooks, forms, and labels are required.

Site logbook

Field logbook

Sample label

Chain-of-Custody Form

Custody seals

Equipment calibration log

Monitoring Well Inspection Form

Water-Level Measurement Form

Low-Flow Purge Data Sheet

Ground Water Sample Log Sheet

Surface Water Sample Log Sheet

Soil and Sediment Log Sheet

3.0 PROCEDURES

This section describes custody and documentation' procedures. All entries made into the logbooks,

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is

preferred). No erasures are permitted. If an incorrect entry is made, the ,entry will be crossed out with a

single strike mark, initialed, and dated.
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3.1 Site Logbook

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major

on-site activities are documented. At a minimum, the following activities and events will be

recorded (daily) in the site logbook:

• All field personnel present

• Arrival/departure of site visitors

• Arrival/departure of equipment

• Start or completion of sampling activities

• Daily on-site activities performed each day

• Sample pickup information

• Health and safety issues

• Weather conditions

•

The site logbook is initiated at the start of the first on-site activity (e.g., site visit or initial

reconnaissance survey). Entries are to be made for every day that on-site activities take place. •

The following information must be recorded on the cover of each site logbook:

•. Project name

• Project number

• Book number

• Start date

• End date

Information recorded daily in the site logbook need not be duplicated in other field notebooks but

must summarize the contents of these other notebooks and refer to specific page locations in

these notebooks for detailed information (where applicable). At the completion of each day's

entries, the site logbook must be signed and dated by the field operations leader (FOL).

3.2 Field Logbooks

The field logbook is a separate dedicated notebook used by field personnel to document his or •

her activities in the field. This notebook is hardbound and paginated.
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Sample Labels

Adhesive sample container labels must be completed and applied to every sample container.

Information on the label includes the project name, location, sample number, date, time,

preservative, analysis, matrix, sampler's initials, and the name of the laboratory performing the

analysis.

•

3.4 Chain-of-Custody Form

The Chain-of-Custody Form (COC) is a multi-part form that is initiated as samples are acquired

and accompanies a sample (or group of samples) as it is transferred from person· to person.

Each COC is numbered. This form must accompany any samples collected for laboratory

chemical analysis. A copy of a blank COC form is attached at the end of this SOP.

. The FOL must include the name of the laboratory in the "Remarks" section to ensure that the

samples are forwarded to the correct location. If more. than one COC is necessary for any cooler,

the FOL will indicate "Page _ of _" on each coCo The original (top) signed copy of the· COC

will be placed inside a large Ziploc-type bag and taped inside the lid of the shipping cooler. Once

the samples are received at the laboratory, the sample custodian checks the contents of the

cooler(s) against the enclosed COC(s). Any problems are noted on the enclosed COC Form

(bottle breakage, discrepancies between the sample labels, COC form, etc.) and will be resolved

through communication between the laboratory point-of-contact and the Task Order Manager

(TOM). The COC Form is si.gned and retained by the laboratory and becomes part of the

sample's corresponding analytical data package.

3.5

0404121P

Custody Seal

The custody seal is an adhesive-backed label with a number on each seal. It is part of the chain

of-custody process and is used to prevent tampering with samples after they have been collected

in the field and sealed in coolers for transit to the laboratory. The custody seals are signed and

dated by the samplers and affixed across the opening edges of each cooler (two seals per cooler)

containing environmental samples. The laboratory sample custodian will examine the custody

seal for evidence of tampering and will notify the TOM if evidence of tampering is observed.
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3.6 Equipment Calibration Log

The Equipment Calibration Log is used to document calibration of measuring equipment (e.g.,

multi-parameter water-quality meter) used in the field. The Equipment Calibration Log documents

that the manufacturer's instructions were followed for calibration of the equipment, including

frequency and type of standard or calibration device. An Equipment Calibration Log must be

maintained for each electronic measuring device requiring calibration. Entries must be made for

each day the equipment is used.

3.7 . Monitoring Well Inspection Form

The Monitoring Well Inspection Form is used to document the inspection of existing monitoring

wells in accordance with SOP CT0166-09.

3.8 Water-Level Measurement Form

The Water-Level Measurement Form is used to document the determination of water levels in

monitoring wells in accordance with SOP CT0166-17.

3.9 Low-Flow Purge Data Sheet

The Low-Flow Purge Data Sheet is used to document field measurements made while purging

wells to stabilization in accordance with SOP CT0166-15.

3.10 Ground Water Sample Log Sheet

The Ground Water Sample Log Sheet is used to document the samples taken from a monitoring

well at the end of low-flow well purging. This sheet is used in conjunction with SOP CT0166-05.

3.11 Surface Water Sample Log Sheet

The Surface Water Sample Log Sheet is used to document the samples collected from surface

waters. This sheet is used in conjunction with SOP CT0166-18.

•

•
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Soil and Sediment Sample Log Sheet

The Soil and Sediment Sample Log Sheets are used to document the sampling at soils and

sediments. This sheet is used in conjunction with SOP CT0166-08and SOP CT0166-19.

•

4.0 ATTACHMENTS

1. Chain-at-Custody Record
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•

•

BOREHOLE ADVANCEMENT AND SOIL CORING USING

DIRECT-PUSH TECHNOLOGY AND HAND AUGER TECHNIQUES

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures for collecting surface and subsurface

soil cores from unconsolidated overburden materials using direct-push technology (OPT) and hand

augering techniques at the NSWC Crane facility. For this investigation, a Geoprobe.® rig with a

Macrocore Sampler will be the type of OPT used.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Cut-resistant non-latex Impermeable Gloves

Cotton gloves

Disposable medical-grade gloves (e.g., latex, nitrile)

Writing utensil

Boring log sheets: A copy of this form is included in SOP CT0166-07

Pl:lotoionization detector (PID) (see SOP CTO 166-06)

Geoprobe® or equivalent OPT equipment

Geoprobe® Macrocore Sampler or equivalent

Geoprobe® Sampling Kit or equivalent

Clear acetate liners: one new liner for each soil core

Stainless Steel Auger Buckets

Stainless Steel Extension Rods

Cross Handle

Required decontamination materials (see SOP CT0166-16)

Bentonite pellets
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3.0 BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A GEOPROBE®

OPT will be employed to collect soil cores. OPT refers to sampling tools and sensors that are driven

directly into the ground without the use of conventional rotary drilling equipment. OPT typically utilizes

hydraulic pressure and/or percussion hammers to advance the sampling tools. Geoprobe® is a

manufacturer of a hydraulically powered, percussion/probing machine utilizing OPT to collect subsurface

environmental samples.

3.1 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter,

etc.).

3.2 Place a new clear acetate liner in the detachable Macrocore core barrel and attach the coring

device to the ~eoprobe® rig.

•

3.3 Drive the macrocore sampler (lined with acetate) into the ground to a depth of 2 feet using

hydraulic pressure. The 0- to 2-foot depth soil interval is considered to be the surface soil.

3.4 Retract the sampler from the borehole and remove the acetate liner and the soil core from the

Macrocore barrel. ••
3.5 Attach the metal trough from the Geoprobell'l Sampling Kit firmly to the tailgate of a vehicle. If a

vehicle with a tailgate is not available, secure the trough on another suitable surface.

3.6 Place the acetate liner containing the soil core in the trough.

3.7 While wearing cut-resistant gloves (constructed of non-latex over cotton), cut the acetate liner

through its entire length using the double-bladed knife that accompanies the Geoprobell'J Sampling

Kit. Then remove the strip of acetate from the trough to gain access to the collected soils.

CAUTION: Do not attempt to cut the acetate liner while holding it in your hand.

3.8

0404121P

Scan the entire length of the soil core for vacs using the PID. Record the specific depth interval

and the associated PIO reading on the Boring Log Sheet. Collect a soil vac sample using

Encore samplers .from the soil interval that had the highest PIO reading. If no above-background

PIO readings were detected, collect the vac sample from an interval that is discolored or displays

other visual signs of being contaminated. If no visual sign of contamination is evident, collect the

CTO 0166

•



soil VOC sample from the center of the core interval (i.e., 1-foot depth). Details for collecting a

VOC sample using the Encore sampler are included in SOP CT0166-08.
•
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3.9

3.10

3.11

3.12

Log the soil core on the Boring Log Sheet (see SOP CT0166-07).

Place the soil core in a stainless-steel mixing bowl, homogenize, and collect the remainder of the

soil sample aliquots, as described in SOP CTO 166-08.

.'Repeat steps 3.2 through 3.11 for the next depth intervals.

The depth to bedrock should be recorded on the Boring Log and the estimated moisture content

of the soil and the presence or absence of water in the boring should be noted.

•

•

3.13 If readings from the PID are all at background levels below field screening criteria, then excess

soil core materials will be returned to the hole and tamped. If insufficient soil is available to fill the

hole to the ground surface, then bentonite pellets mixed with the soil will be used to backfill the

hole.

3.14 If screening instruments indicate that contaminants may be present in the soil materials, then all

excess soil core materials will be placed in a plastic bag (or drum if larger quantities). The bag will

be tagged identifying the locations and depths from where the soils came from and the date. The

bag will then be placed in a 55-gallon drum and stored on site until laboratory analyses of the soil

are completed and classification of the soil waste materials can be determined (see SOP'

CT0166-14).

3.15 If. soil materials from the boring are suspected of being contaminated (see 3.14 above), the soil

boring will be backfilled with bentonite pellets up to the ground surface.

3.16 Decontaminate all soil sampling equipment in accordance with SOP CT0166-16 before collecting

the next sample.

4.0 BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER

Hand Augers may be employed to collect soil cores where non-VOC samples will be collected. A hand

augering system generally consists of a variety of all stainless steel bucket bits (Le. cylinders 6-1/2" long

and 2-3/4", 3-1/4", and 4" in diameter), a series of extension rods (available in 2', 3', 4' and 5' lengths), a
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cross handle. A larger diameter bucket bit is commonly used to bore a hole to the desired sampling depth

and then withdrawn. In turn, the larger diameter bit is replaced with a smaller diameter bit, lowered down

the hole, and slowly turned into the soil at the completion depth or refusal. The apparatus is then

withdrawn and the soil sample collected.

The hand auger can be used in a wide variety of soil conditions. It can be used to sample soil, both from

the surface, or to depths in excess of 12 feet. However, the presence or rock layers and the collapse of

the borehole normally contribute to its limiting factors.

4.1 Attach a properly decontaminated bucket bit into a clean extension rod and further attach the

cross handle to the extension rod.

4.2 Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, letter, etc.)

•

4.3 Begin augering (periodically removing accumulated soils from the bucket bit) and add additional

rod extensions as necessary. Also, note (in a field notebook or on standardized data sheets) and

changes in the color, texture or odor of the soil. •4.4 After reaching the desired depth, slowly and carefully withdraw the apparatus from the borehole.

4.5 Remove the soiled bucket bit from the extension rod extension and replace it with another

properly decontaminated bucket bit. The bucket bit used for sampling is commonly smailer in

diameter than the bucket employed to initiate the borehole.

4.6 Carefully lower the apparatus down the borehole. Care must be taken to avoid scraping the

borehole sides.

4.7 Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches.

4.8 Discard the top of the core (approximately 1"), which represents any loose material collected by

the bucket bit before penetrating the sample material.

4.9 Scan the soil core using the PID. Record the specific depth interval and the associated PID

reading on the Boring Log Sheet.

•
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4.10 Utilizing a properly decontaminated stainiess steel trowel or disposable trowel, remove the sample

material from the bucket bit and place into a properly decontaminated stainless steel mixing bowl

and thoroughly homogenize the sample material prior to filling the remaining sample containers,

as described in SOP CTO 166-8.

4.11 Log the soil core on the Boring Log Sheet (see SOP CT0166-07).

4.12 If readings from the PID are all at background levels below field screening criteria, then excess

soil core materials will be returned to the hole and tamped. If insufficient soil is available to fill the

hole to the ground surface, then bentonite pellets mixed with the soil will be used to backfill the

hole.

4.13 If screening instruments indicate that contaminants may be present in the soil materials, then all

excess soil core materials will be placed in a plastic bag (or drum if larger quantities). The bag will

be tagged identifying the locations and depths from where the soils came from and the date. The

bag will then be placed in a 55-gallon drum and stored on site. until laboratory analyses of the soil

are completed and classification of the soil waste materials can be determined (see SOP

• CT0166-15).

4.14 . If soil materials from the boring are suspected of being contaminated (see 4.12 above), the soil

boring will be backfilled with bentonite pellets up to the ground surface.

4.15 Decontaminate all soil sampling equipment in accordance with SOP CT0166-16 before collecting

the next sample.
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-05

MONITORING WELL SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) e~tablishes the procedure for monitoring well sampling. Low

flow sampling techniques will be used for ground water sampling at the NSWC Crane facility.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following field forms and equipment 'are required for low-flow sampling of monitoring wells:,

Ground Water Sample Log Form: A copy of this form is attached at the end of this SOP

• Bound field log book

Chain-of-Custody Form

Bladder pump

Peristaltic Pump

Surgical gloves

Labeled sample containers: Sample containers are certified clean by the laboratory supplying the

sample containers.

Tag for each sample container

,.
Plastic storage bags

Shipping containers with ice
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3.1 : Ground water sampling may be initiated when the monitoring well has been purged and stabilized

in accordance with SOP CT0166-15.

3.2 Record the sample start time (using military time) on the Ground Water Sample Log Sheet.

Record the field measurements for pH, (ORP), specific conductance, temperature, dissolved

oxygen, and turbidity.

3.3 With the pump continuing to run, disconnect the flow-through cell from the pump discharge tube

and immediately start filling sample bottles directly from the pump discharge. All sample

containers will be supplied by the laboratory, and the laboratory will pre-preserve all sample

containers, where appropriate.

3.4 Allow the pump discharge to flow gently down the inside of the container with minimal turbulence

when filling sample containers. Avoid immersing the discharge tube into the sample as the

sample container is being filled. Sample containers for volatile constituents (VOCs) must be

completely filled so that no headspace exists in the container. The VOC vials will be filled to the

top so that a convex meniscus is formed. Gently secure the cap, turn the vial upside down, and

check to see if any air has been trapped inside the vial. If so, open the cap, reform the meniscus,

and attempt again to secure the lid without trapping air in the sample. All other sample containers

can have air space included when the container lid is secured.

•
3.5 Cap each container immediately after filling.

3.6 Record the sample time on the Ground Water Sample Log Form, the sample tag, and the sample

label.

3.7 Secure the associated tag to each sample container.

3.8 . Place the tagged sample container into a plastic storage bag and then into a cooler containing

ice.

3.9

040412JP

Enter the proper information on the Chain-of-Custody Form for each sample container (see SOP

CT0166-03).
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3.10 Repeat steps 3.3 through 3.9 for each sample container collected.

3.11 The pump rate should not be adjusted after sampling has commenced. If it becomes necessary

to adjust the pump rate, document the change on the Ground Water Sample Log Form.

3.12 All samples will be collected into pre-preserved bottles (if required) supplied by an approved

laboratory. All samples will be collected in the following sequence (where applicable):

• Volatile organic compounds (VOCs)

• Other organics

• Appendix IX Metals plus Sn (totals)

• Nitrate

• Nitrite

3.13 . If the last turbidity measurement prior to the commencement of sampling showed turbidity to be

greater than 10 nephelometric turbidity units (NTUs), then filtered aliquots of ground water will be

collected and analyzed for dissolved metals. Without turning off the pump, attach a disposable,

inline, 0.45-um filter cartridge at the end of the discharge tube. Fill sample containers marked for

dissolved metals so that the laboratory knows that these aliquots are distinct sample fractions and

that the results should be reported as dissolved analytes.

3.14 Repeat steps 3.5 through 3.9 for the filtered sample containers.

3.15 After completion of sample collection, remove the bladder pump from the well and decontaminate

following the procedures in SOP CT0166-16.

3.16 Replace the outer protective well cap and lock the well.

3.17 All equipment should be cleaned and packed into the sample vehicle, along with the sample

cooler for transport. Disposable gloves and other equipment should be placed in a plastic trash

bag and handled as investigation-derived waste (SOP CT0166-14).

4.0 ATTACHMENTS

• 1.

040412JP

Ground Water Sample Log Sheet

I
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ATTACHMENT 1

GROUND WATER SAMPLE LOG SHEET
•

Project SIte Name:
Project No.:

(] Domestic Well Data
(] Monitoring WeG Data
(] Other WeU Type:
(] 01\ Sample Type:

GROUNDWATER SAUPLE LOG SHEET

Page of

sample 10 No.:
sample Location: _

S8mp1edBy:
C.O.C. No.:
Type of Sample:
Il Low Concentra.llon
(] Hjgh Concentration
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-06

CALIBRATION AND USE OF PHOTOIONIZATION DETECTOR

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes procedures for the maintenance, calibration, and

use of a pliotoionization detector (PID). The Photovac 2020 Photoionization Air Monitor will be used

during the NSWC Crane facility investigation. The procedures for its use are discussed in detail in the

following sections.

2.0 GLOSSARY

Electron-volt (eV) - A unit of energy equal to the energy acquired by an electron when it passes through a

potential difference of 1 volt in a vacuum.

Intrinsically Safe (1.5.) - Based on wiring, configuration, design, operation, gasketing, construction, this

instrument may be employed within locations where flammable gases and/or vapors may exist.

Ionization Potential (I.P.) - The energy required to remove an electron from a molecule yielding a

positively charged ion and a negatively charged free electron. The instrument measures this energy

level.

Photoionization Detector (PID) - Photoionization detector is employed as the general reference to air

monitors of this type. PID's detection method employs ultraviolet (UV) radiation as an energy source. As

air and contaminants are drawn through the ionization chamber, the UV light source causes the

contaminant with ionization potentials equal to or less than the UV source to break into positive and

negatively charge ions. The created ions are subjected to an electrostatic field. The voltage difference is

measured in proportion to the calibration reference and the concentration of the contaminant.

Ultraviolet Radiation (UV) Lamp- Ultraviolet radiation is the energy source employed by the instrument to

ionize collected sample gas streams. The UV lamp source is required to be equal to or greater than the

ionization potential of the substance drawn through the instrument in order to create separate ionized

species.

0404121P CTO 0166
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Equipment Calibration Form

Photoionization detector

Isobutylene calibration gas (i.e., span gas)

Regulator

4.0 PROCEDURES

4.1 Principle of Operation
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The Photovac portable photoionizer detects many organic (and a few inorganic) species. The basis for

detection of this instrument is the ionization of components in gaseous streams. The incoming gas

molecules are subjected to ultraviolet (UV) radiation, which is energetic enough to ionize many

compounds associated with industrial activities. Molecules are transformed into charged-ion pairs,

creating a current between two electrodes. Each molecule has a characteristic ionization potential. which

is the energy required to remove an electron from the molecule, yielding a positively charged ion and a •

free electron. The instrument measures this energy level.

This instrument measures the concentration of airborne photoionizable gases and vapors and

automatically displays and records these concentrations. It does not distinguish between individual

substances. Readings displayed represent the total concentration of all photoionizable chemicals present

in the sample. This instrument is factory-set to display concentration in units of ppm or mg/m3
. The

meter display updates itself once per second.

The 2020 also performs short-term exposure limit (STEL), time-weighted average (TWA), and PEAK

calculations. Any of these results can be viewed, but only one mode may be viewed at a time.

The 2020 has six keys for alphanumeric entry and for accessing multiple functions. The keys are used to

set up and calibrate 2020. They all9w the user to manipulate the concentration data in various ways.

All information entered with the keys and stored in the 2020's memory is retained when the instrument is

switched off. The clock and calendar continue to operate and do not need to be set each time the 2020 is

turned on. •
0404121P CTO 0166
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The 2020 has a meter display for reporting detected concentration and a display used for status/

information to guide you through configuration options. All functions of the 2020 will be controlled or

reported using one of these displays.

4.1.1.1 Meter Display

The meter display is four digits. It will always be used for reporting detected concentration. When the

detector and pump are off, the meter display will be blank.

In order to accommodate the range of concentrations the 2020 can detect, the meter reading will be

reported using one of two resolutions. A resolution of 0.1 will be used for concentrations below 100 ppm,

and a resolution of 1 will be used for concentrations above 100 ppm.

4.1.1.2 Status Display

e The status display is a two- line by 16-character display. The top line is used to display status information

and prompts the user for inputs. Thle bottom line is used for sof~ key names. Up to three names can be

displayed for the three soft keys. If a name does not appear for a soft key, then the soft key has no

associated function.

4.1.2

4.1.2.1

Keys

Fixed Keys

e

The three round keys below the soft keys each have a fixed function. The first key is the ON/OFF key,

the middle key is the EXIT key, and the last key is the ENTER key.

The ON/OFF key is used to both turn power on and off. To turn on the 2020, press the ON/OFF key. To

turn the power off, press the ON/OFF key and hold it down for 2 seconds, and then release it. This is

done to prevent accidental power off.

The EXIT key provides a wa'y of returning to the default display. In the functional map, the soft keys allow

the user to advance and the EXIT key provides a way to go back. If the user is at the initial entry of the

menu, EXIT will return you to the default display.
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The ENTER key has a context sensitive function. When the user is operating or navigating through the

function map, the ENTER key is used to exit the functions and return to the default display. When

entering data such as a name, number, date, or time, ENTER is used to confirm the entry.

,e

4.1.2.2 Soft Keys

The three soft keys on the 2020 are located directly below the status display. Each key has varying

functions for configuring the 2020, editing the data logger, and controlling the display. Because only three

soft keys are available, each function is broken down into a path.

4.1.2.3 Entering Text with the Soft Keys

For all information that is entered, the left, center, and right soft keys correspond to the up, down, and

right arrow.

. The up and down arrows are used to change the character highlighted by the cursor. The right arrow is

used to advance the cursor to the next character on the right. When the cursor is advanced past the right

most character, it wraps around to the first character again. To accept the changes, press the ENTER

key. To ignore the change, press EXIT.

Formatting characters, such as the colon (:) in the time, the decimal (;) in a concentration, and the slash

(I) in the date, are skipped when advancing the cursor.

All inputs are an eight-character input, which is displayed on the right side of the top line of the status

display. The prompt, describing the input, occupies the left half of the top.line. The soft keys are defined

on the bottom line of the statusdisplay.

4.2 Default Display

The meter display shows the detected concentration. The resolution of the display changes with the

magnitude of the reading. A reading of 0 to 99.9 will be displayed with a resolution of 0.1 ppm. A reading

greater than 99.9 will be shown with a resolution of 1 ppm or 1 mg/m3
. The meter will display

concentrations up to 2000 ppm or 2(99) mg/m3
.

The status display is used to display the instrument status, date, time, units, and active soft keys.

e

e
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The default display provides the following information: instrument status, current detected concentration,

time, date, and measurement units. The status display toggles between showing time and units and then

the date.

When the display mode is MAX, the date and time correspond to the date and time the MAX

concentration was recorded. In TWA mode, the time represents the number of hours and minutes during

which the TWA has been accumulating. For PEAK and STEL monitoring, the date and time correspond

to the current date and time.

4.3 Monitoring

4.3.1 Instrument Status

The instrument status is shown on the left of the first line of the status display and on the Table and

Graph outputs. Each status has a priority assigned to it. If more than one status is in effect, then the

status with the highest priority is displayed until the condition is corrected or until the option is turned off.

• '4.3.2 Alarms

'.

While operating the instrument, anyone of three alarm conditions can occur. To accurately identify the

source of the alarm, each type of alarm has been given a unique status.

In addition to the status, the 2020 also has an audible alarm and a visual alarm LED. To conserve power,

the 2020 alternates between these two alarm indicators, rather than operating both concurrently.

Different alarms are identified by the frequency at which the 2020 alternates as follows: PEAK alarm, 5

times per second; STEL alarm, 2,5 times per second; and TWA alarm, 1.25 times per second.

The left soft key is used for acknowledging alarms, and is labeled "Ack." If. no alarm exists, then the "Ack"

, key is not shown. To clear the alarm, press the "Ack" key. .once acknowledged, the alarm indicators are

cleared. The alarm status will remain until the alarm condition clears.

The 2020 updates the peak concentration once every second. Following every update, the peak

concentration is compared to the peak alarm level, and, if exceeded, an alarm is triggered.

If a 15-minute average concentration exceeds the selected STEL, a STEL alarm is generated.
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The TWA alarm is generated when the current average concentration over an a-hour period, since the

TWA was last cleared, has exceeded the TWA exposure limit.

During calibration, all alarms are disabled. Once the calibration is complete, the alarms are re-enabled.

4.4 STEL, TWA, MAX, and PEAK Operation

The 2020's meter display can be configured to show one of four values: STEL, TWA, PEAK, and MAX.

4.4.1 Short-term Exposure Limit Mode

The STEL mode displays the concentration as a 15-minute moving average. The 2020 maintains 15

samples, each representing a 1-minute averaging interval.

Once every minute, the oldest of the 15 samples is replaced with a new 1-minute average. This moving

average provides a 15-minute average of the last 15 minutes with a 1-minute update rate. Because the

average is calculated using 15 one-minute averages, the meter display will only update once every

minute.

The STEL is set to zero each time the instrument is turned on. Because STEL is a 15-minute moving

average, there is no need to clear or reset the STEL.

STEL calculations are always being performed by the 2020. The user can display the results of the

calculations by selecting "STEL" as the Display mode.

4.4.2 Time-weighted Average (TWA) Mode

The TWA accumulator sums concentrations every second until a hours of data have been combined. If

this value exceeds the TWA alarm setting, a TWA alarm is generated. The TWA is not calculated using a

moving average. Once 8 hours of data have been summed, the accumulation stops. In order to reset the

TWA accumulator, press the "Clr" key.

This sum will only be complete after 8 hours, so the meter displays the current sum divided by a hours.

While in TWA mode, the time on the status display will show the number of minutes and hours of data

that TWA has accumulated. When this reaches 8 hours, the 2020 stops accumulating data and the TWA

is complete.

•

•

•
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TWA calculations are always being performed by the 2020. The user can display the results of the

calculations by selecting TWA as the Display mode.

4.4.3 MAX Mode

The MAX mode displays the maximum signal, with the date and time that it was recorded. The 2020

continues to log data accqrding to the selected averaging interval, but only the maximum detected

concentration is displayed on the meter display.

The right soft key is used to clear the meter when displaying MAX. The "Clr" key only affects the reading

that the meter is displaying. For example, if the MAX reading is displayed, and "Clr" is pressed, only the

MAX value is cleared. The TWA is still accumulating in the background.

4.4.4 PEAK Mode

The PEAK mode displays the current detected concentration. The reading is updated once a second. In

the background, the 2020 data logger is sampling the concentration and measuring minimum,. maximum,

and average concentrations for the selected averaging interval. At the end of every interval, one entry is

placed in the data logger until the data logger is full. For CTO 166, the instrument should be operated in

this mode. Operation within the other specialized modes is the responsibility of the SSO.

4.5 Set Functions

Set functions are used to set up the 2020. Three functions can be set on the 2020: Pump, Clock, and

Calibration.

4.5.1 Pump

The Pump function is used to control the pump. After selecting "Set Pump," the 2020 responds by

displaying the new pump status.·

The detector is also turned off :when the pump is turned off. This prevents the detector from being

damaged when there is no sample flowing through the detector.

When the pump and the detector are off, the ~eter display will be blank. Turn !he pump and detector off

when concentration measurements are not necessary, and the 2020 will only be used for reviewing data
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or generating reports. By operating the instrument with the pump and detector off when they are not

needed, the lives of the battery and ultraviolet (UV) lamp will be conserved.

To set the pump:

1. Press the ENTER key. The top line of the status display changes to "Select?" The bottom line

displays three soft key names: "Set," "Log," and "Disp."

2. Press the soft key below "Set."

3. The names of the soft keys change to reflect the Set options. The display now shows three

devices that can be set: "Clock," "Pump," and "CaL" Press the "Pump" key.

4. The 2020 turns the pump off. If the pump was off, pressing "Pump" will turn the pump on..

5. A message will be displayed to show the status of the pump. The 2020 reverts back to the

previous menu after a few seconds.

6. To return to the default display, press the ENTER key.

4;5.2 Clock

The Clock function is used to set both the current date and time.

To set the clock:

1. Press the ENTER key.

2. Press the "Set" key.

3. When the names of the soft keys change, press the "Clock" key.

The up and down arrows are used to change the character underlined by the cursor. The right·

arrow is used to advance the cursor to the next character on the right. When the cursor is

advanced past the right-most character, it wraps around to the first character again.

•

•

•
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Formatting characters, such as the colon (:) in the time and the slash (I) in the date are skipped

when advancing the cursor.

4. Use the "arrow keys" to enter the correct time. The time is formatted as Hour:Minute:Second.

5. Press the ENTER key to confirm the time and move to the date option.

6. - When setting the date, the 2020 prompts for the current date formatted as Year/Month/Day. Use

the "arrow keys" to enter the correct date.

7. Press the ENTER key to confirm the date and return to the Set options. Wait for the display to

timeout or press ENTER tq return to the default display.

4.5.3 Calibration (Cal)

"Cal" allows the user to set up and calibrate the 2020. There are three options under the Cal function:

"Zero," "Span," and "Mem."

A calibration memory consists of a name, a response factor, and PEAK, TWA, and STEL alarm levels.

The "Zero" and "Span" keys are covered in detail in the manufacturer's operations manual for the

instrument.

To edit the calibration memory, select "Mem" andthE,ln "Chng:" The 2020 prompts the user with two new

soft keys: "User" and "Lib."

4.5.4 Library (Lib) -

Library selections simplify Cal Memory programming and provide standard response factors for

approximately 70 applications. "Lib" allows the user to select an entry from a pre-programmed library.

The name, response factor, and three alarm -levels are all set from the library. To select a library entry to

program the selected Cal Memory:

•
1.

2.

0404121P

Select "Set," "Cal," "Mem," "Chng," and "Lib."

Use the "Next" and "Prev" keys to scroll through the list. See the manufacturer's manual

Appendix 8.7 for a list of the library entries.
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4.6 Preparing for Field Operation of .the Photovac 2020

Turning The 2020 On

1. Turn the 2020 on by pressing the ON/OFF key.

2. The 2020 will display the software version number. Wait for the 2020 to proceed to the default

display.

3. Allow 10 minutes for the instrument to warm up and stabilize.

4. Press the Enter Key. The default display will provide three soft key selections, "Set," "Log," and

"Display."

•

5. Press "Set." From this option, three other soft key selections will be offered: "Pump," "Clock,"

and "CaL"

6. Press "CaL" This will begin the calibration sequence. The first selection is to zero the instrument. •
7. Press Enter; zeroing will begin. (Note: When employing zero gas, attach and activate zero gas

supply at this time.)

8. The next selection offered will be Span. Press Enter, at which time the concentration will be

requested. The isobutylene calibration gas employed under general service will be marked on

the side of the container. Use the soft keys to toggle into position and to log the concentration.

Once the concentration is logged, press "Enter." The direction on the status display will indicate

spanning. At this time, hook up the span gas with a regulator to the Photovac 2020 and open it to

supply enough flow to elevate the flow rate indicator to the green indicator line (1/8 inch from the

rest position).

9. Once spanning is complete, the alarms, which have been disabled during calibration, will activate,

indicating that c;;alibration is complete.

10.

0404121P

Document this calibration procedure using a Document of Calibration form (included in

Appendix A).
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This instrument is ready for general purpose application.

Calibration is to be performed daily or prior to each use, in accordance with this section.

4.7 Maintenance and Calibration Schedule

Function Frequency

Routine Calibration Prior to each use.

Factory Inspection and Calibration Once a year, or when malfunctioning.

Wipe Down the Outer Casing of the Unit After each use.

Clean UV Light Source Every 24 hours of operation.

Sample Inlet Filter Change on' a weekly basis or as required by level qf
use.

Battery charging After each use.

Clean ionization chamber Monthly.

• 4.7.1 Cleaning the UV Light Source Window

•

1. ' Turn the FUNCTION switch to the OFF position. Use the ,2020 multi-tool and remove the lamp

housing cover. CAUTION: The UV lamp is delicate and expensive; handle carefully.

2. Tilt the lamp housing with one hand over the opening; slide the lamp out of the housing.

3. The lamp window may now be cleaned with any of the following compounds using lens paper:

a.11.7 eV Lamp - Dry Aluminum Oxide Powder (3.0 micron powder)

b. All other lamps-HPLC Grade Methanol

4. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace the

a-ring as necessary, reinstall the lamp housing cover, and tighten it using the 2020 multi-tool.

(Do not over tighten.)

5. Recalibrate the instrument as per Section 4.6.
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4.7.2 Cleaning the Ionization Chamber

1. Turn the FUNCTION switch to the OFF position and remove the lamp housing cover and lamp as

per Section 4.7.1.

2. Using a gentle jet of compressed air, gently blowout any dust or dirt.

3. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace the

o-ring as necessary, reinstall the lamp housing cover, and tighten it using the 2020 multi-tool.

(Do not over tighten.)

4. Recalibrate the instrument as per Section 4.6.

4.8 Instrument Advantages

The Photovac 2020 is easy to use in comparison to many other types of monitoring instrumentation. Its

detection limit range is in the low parts-per-million range. Response rapidly reaches 90 percent scale of

the indicated concentration (less than 3 seconds for benzene). This instrument's automated performance

covers multiple monitoring functions simultaneously, incorporating data logging capabilities.

4.9 Limitations of the Photovac 2020 Photoionization Monitor

• Because the 2020 is a nonspecific total gaslvapor detector, it cannot be used to identify unknown

chemicals; it can only quantitate them in relationship to a calibration standard (relative response

ratio).

• For appropriate application of the 2020, ionization potentials of suspected contaminants must be

known.

• Because the types of compounds that the 2020 can potentially detect are only a fraction of the

chemicals possibly present at a ~azardous waste site or incident, a background or zero reading on

this instrument does not necessarily signify the absence of air contaminants.

• The 2020 instrument can only monitor certain vapors and gases in air. Many nonvolatile liquids, toxic

solids, particulates, and other toxic gases and vapors cannot be detected.

•

•

•
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• PIDs are generally not specific. Their response to different compounds is relative to the, calibration

gas used. This is referred to as relative response ratio. Instrument readings may be higher or lower

than the true concentration. This can be an especially serious problem when monitoring for total

contaminant concentrations if several different compounds are being detected at once.

• The 2020 is a small, portable instrument that cannot be expected to yield results as accurately as

laboratory instruments.

4.9.1 Variables Affec~ing Monitoring Data

Monitoring a hazardous waste site environment can pose a significant challenge in assessing airborne

concentrations and the potential threats to site personnel. Several variables may influence both

dispersion and the instrument's ability to detect actual concentrations. Some of the variables, which may

impact these conditions, are as follows:

• Temperature - Changes in temperature or pressure will influence volatization and affect airborne

concentrations. Additionally, an increase or decrease in temperature ranges may have an adverse

• effect on the instrument's ability to detect airborne concentrations.

• Humidity - Excessive levels of humidity may interfere with the accuracy of monitoring results.

• Rainfall - Through increased barometric pressure and water, rainfall may influence dispersion

pathways affecting airborne emissions.

• Electromagnetic interference - High voltage sources, generators, other electrical equipment may

interfere with the operation and accuracy of direct-reading monitoring instruments.

5.0 TROUBLESHOOTING'

5.1 Fault Messages

When the "Fault" status is displayed, the 2020's operation is compromised.

•
Fault 1: Signal from zero gas is too high.

Cause: If another fault occurred while the 2020 was setting its zero point, then this fault is displayed.

Action: Ensure no faults are occurring and calibrate the 2020 again.
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Cause: Contamination of sample line, sample probe, or fittings before the detector.

Action: Clean or replace the sample line, sample probe, or the inlet filter.

Cause: Span gas and zero air are switched.

Action: Ensure clean air is used to zero the 2020. If you are using gas bags, mark the calibration and

.zero gas bags clearly.

Cause: Ambient air is contaminated.

Action: If you are unsure about the quality of ambient air, use a supply of commercial zero grade air to

zero the 2020.

Fault 2: Signal from span gas is too small.

•

Cause: Operator may have switched the·span gas and zero air.

Action: Ensure clean air is used to zero the 2020. If you are using gas bags, mark the calibration and

zero gas bags clearly.

Action: Ensure the span gas is of a reliable c~mcentratiori.

Cause: UV lamp window is dirty.

Note: Do not remove the detector lamp in a hazardous location.

Action: Clean the UV lamp window. •

Cause: UV lamp is failing.

Note: Do not remove or replace the detector lamp in ? hazardous location.

Action: Install a new UV lamp.

Cause: Incompatible application.

Action: The concentration and sample gas are incompatible for use with the 2020.

Fault 3: UV lamp fault. UV lamp has not started.

Cause: The UV lamp has not started immediately.

Action: This fault may be seen momentarily when 2020 is first turned on. Allow 30 to 60 seconds for the

UV lamp to start and the fault to clear.

Cause: The UV lamp serial number label is blocking the photocell.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the label is blocking the

photocell. Rotate the lamp approximately 90 degrees and then try to start the 2020 again. If the

fault persists, replace the lamp.

Cause: the UV lamp is not installed.

.Note: Do not remove or replace the detector lamp in a hazardous location. •
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Action: Install a UV lamp.

Cause: The UV lamp has failed.

Note: Donot remove or replace the detector lamp in a hazardous location.

Action: Install a new UV lamp.

Cause: ,Electronic problem.

Action: If a new UV lamp still generates this fault, then contact the Photovac Service Department.

Fault 4: Pump current too low or too high.

Cause: If the pump sounds labored, then 'the pump is operating beyond normal operating parameters.

Action: Check for an obstruction in the sample line. Make sure sample line, sample probe, or inlet filter

are not plugged.

Note: Do not replace the inlet filter in a hazardous location.

Action: Replace the inlet filter.

Action: Ensure the sample outlet, located on the underside of the 2020, is not obstructed.

Cause: The UV lamp is too wide, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous, location.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too wide for

the lampholder. Contact the TtNUS equipment manager.

Cause: The 2020 has been exposed to a solvent that can pass through the inlet filter and liquid has been

aspirated.

Action: Contact the TtNUS equipment manager.

Cause: The ,pump has failed.

Action: Contact the TtNUS equipment manager.

5.2 Specific Problems

Problem: 'Very low or no instrument response detected, yet compounds are known to be present.

Cause: The 2020 has not been calibrated properly.

Action: Ensure the calibration gas is of a reliable concentration and then calibrate the instrument as

outlined in Section 4.6 of the User's Manual. After the instrument has been calibrated, sample the

bag of calibration gas. A reading equivalent to the calibration gas should be displayed. If not,

contact the TtNUS equipment manager.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Disconnect the battery charger before calibrating the 2020.

Cause: Calibration memo~ies have not been programmed correctly.
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Action: Program all the calibration memories you require for your application. You must use the correct

calibration gas and concentration for each Cal Memory.

Cause: The response factor has been set to zero.

Action: Enter the correct response factor. Refer to Appendix 8.6 for a list of response factors. If the

compound is not listed in Appendix 8.6 or you are measuring gas mixtures, then enter a value of

1.0. See User's Manual provided by the manufacturer.

Cause: You are not using the correct Cal Memory.

Action: Select the correct Cal Memory for your application.

Note: It does not matter which Cal Memory is selected or which response factor is entered.·

The 2020's response is not specific to anyone compound. The reading displayed

represents the total concentration of all ionizable compounds in the sample.

Cause: Detector is leaking. A decrease in sensitivity may be due to a leak in the detector.

Note: 00 not remove or replace the detection lamp in a hazardous location.

Action: Ensure the UV lamp has been installed correctly.

Action: Ensure the lamp cover has been tightened down. Do not overtighten the cover.

Action: Ensure the o-ring seal on the lamp cover is positioned correctly.

Cause: The UV lamp is too long, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too long for

the lampholder. Replace the lamp and contact the TtNUS equipment manager.

Cause: UV lamp is too wide, causing flow to be restricted.

Note: 00 not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too wide for

the lampholder. Contact the TtNUS equipment manager.

Cause: The sampling environment is extremely humid.

Action: Water vapor is not ionized by the PID, but it does scatter and absorb the light and results in a

lower reading. The 2020 detector has been designed to operate under high humidity conditions.

Under extreme conditions, you may notice decreased response due to humidity.

Cause: The UV lamp is failing.

Note: 00 not remove or replace the detector lamp in a hazardous location.

Action: High concentration of non-ionizable compounds. Chemical compounds, such as methane, with

IPs greater than the 10.6 eV scatter and absorb the UV light. Sensitivity may be decreased

significantly. Application with high backgrounds of such materials may be incompatible with the

2020. Contact the Photovac Applications Group for more information.

•

•

•
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Problem: Erroneously high readings.

Cause: Sampling environment is extremely humid.

Action: Water vapor may contain mineral salts, which carry a charge. The water vapor becomes an

electrolytic solution, which becomes ionized when it enters the detector. Atmospheric water in

areas around the sea or stagnant water may produce a response in the absence of contaminants.

The same effect may be seen when conducting ground water investigations in areas where the

water is hard because it contains a significant concentration of minerals.

Cause: The 2020 has not been calibrated properly. "

Action: Ensure the calibration gas is of a reliable concentration and then calibrate the instrument as

outlined in Section 4.6. After the instrument has been calibrated, sample the bag of calibration

gas. A reading equivalent to the calibration gas should be displayed. If not, contact the TtNUS

equipment manager.

Cause: Cal Memories have not been programmed correctly.

Action: Program all the Cal Memories you require for your application. You must use the correct

calibration gas and concentration for each Cal Memory. See Section 3.4 of the User's Manual.

Cause: You are not using the correct Cal Memory.

Action: Select the correct Cal Memory for your application. See Section 3.2.2 or 3.3.2 of the User's

Manual.

Note: It does not matter which Cal Memory is selected or which response factor is entered.

The 2020's response is not specific to anyone compound. The reading displayed

represents the total concentration of all ionizable compounds in the sample.

Cause: The detector has been short circuited by foreign matter in the detector cell.

Note: .Do not service the 2020 in a hazardous location.

Action: Do not touch the wire grid inside the detector cell. Use a gentle jet of compressed air to remove

any dust in the detector cell.

Warning: Do not insert any Object, other than the UV lamp, into the lampholder.

Cause: There is an undetermined problem.

Action": Contact the TtNUS equipment manager.

Problem: Date and time settings are not retained.

Cause: The battery pack was removed before the 2020 was turnedoff.

Note: Do not remove or recharge the battery pack in a hazardous location.

040412JP CTO 0166



. NSWC Crane
QAPP

Revision: 0
Date: October 2003

Section: SOP_CT0166-06
Page 18 of 21

Action: Replace the battery pack and reset the time and date. Ensure that the 2020 has been turned off

before removing the battery pack.

__ Cause: The 2020 has not been used for 3 months or more and the ·internal battery (not the external

battery pack) has discharged.

. Note: Do not remove or recharge the battery pack in a hazardo.us location.

Action: Connect the 2020 to the AC adapter and turn the 2020 on. Turn the pump off. While the 2020 is

running, the internal battery is charging. Leave the instrument .running for approximately 24

hours.

.Problem: Instrument status shows "Over."

•

Cause: High concentrations of gases and vapors will cause a rapid change in signal level. The detector

and associated electronics may become temporarily saturated.

Action: Wait a few seconds for the status to return to normal. PIDs are designed to detect relatively low

concentrations of gases and vapors. Exposure to very high concentrations may result in a very

high or maximum response.

Cause: The detector has become saturated.

Action: Move the 2020 to a location where it can sample clean air. Sample clean air until the reading •

stabilizes around O.

Cause: Detector has been short circuited byforeign matter in the detector cell.

Note: Do not service the 2020 in a hazardous location.

Action: Do not touch the wire grid inside the detector cell. Use a gentle jet of compressed air to remove

any dust or dirt in the detector cell.

Warning: Do not insert any object, other than the UV lamp, into the lampholder.

Cause: There is an undetermined problem.

Action: Contact the TtNUS equipment manager.

Problem: Display is blank.

Cause: Battery pack is critically low.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action: Replace the battery pack or connect the 2020 to the AC adapter.

Cause: The battery pack is not connected to the instrument correctly.

Action: Ensure the battery pack connector is securely attached to the connector on the 2020.

Cause: There is an undetermined problem.
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Action: Reset the 2020. You must leave the instrument on while you disconnect the battery pack. This

will reset the instrument Reconnect the battery pack and close the battery hatch. Turn on the

2020, set the time and date, and program all the calibration memories that you are using.

Action: Contact the TtNUS equipment manager.

Problem: Sample flow rate is less than 300 mllmin.

Cause: The inlet filter is plugged.

Note: Do not replace the inlet filter in a hazardous location.

Action: Replace the inlet filter.

Cause: The inlet filter has not been installed properly.

Action: Ensure that the inlet filter has been installed correctly.

Cause: The UV lamp is too long, causing flow to be restricted.

Note: Do not remove or replace the detector lamp in a hazardous location.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too long for

the lampholder. Replace the lamp and contact the TtNUS equipment manager.

Cause: The UV lamp is too wide, causing flow to be restricted.

Action: If you have a UV lamp with a white serial number label, it is possible that the lamp is too wide for

the lampholder. Contact the TtNUS Equipment Manager.

Cause: The 2020 has been exposed to a solvent that can pass through the inlet filter and liquid has been

aspirated.

Action: Contact the TtNUS equipment manager.

Cause: Sample outlet is obstructed.

Action: Ensure the sample outlet is not obstructed in any way.

Cause: Pump has been damaged.

Action: Contact the TtNUS equipment manager.

Problem: Liquid has been aspirated.

Cause: The 2020 has beenexposed to a solvent that can pass through the inlet filter.

Action: Contact the TtNUS equipment manager.

Problem: Corrosive gases and vapors have been sampled.

Cause: The 2020 has been exposed to corrosive gases and vapors.

Action: Corrosive gases and vapors can affect the electrodes within the detector as well as the lamp

window. Prolonged exposure to corrosive materials may result in permanent fogging or etching
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of the window. If the 2020 is exposed to corrosive material, contact the TtNUS equipment

manager.

6.0 SHIPPING

The Photovac may be shipped as cargo or carried on as luggage if there is no calibration gas cylinder,
accompanying the kit. When shipping or transporting the calibration gas, a Hazardous Airbill must be

completed.

7.0 REFERENCES

Photovac 2020 Photoionization Monitor User's Manual, 1995.

8.0 ATTACHMENTS

1. Equipment Calibration Log

•

•

•
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-07

BOREHOLE AND SOIL SAMPLE LOGGING

1.0 PVRPOSE

This Standard Operating Procedure (SOP) describes the standard procedures and technical guidance on

the logging of soil cores collected at the NSWC Crane facility.

2.0 FIELD FORMS AND EQUIPMENT

Knife

.Ruler (marked in tenths and hundredths of feet)

Boring Log: An example of this form is attached.

Photoionization detector (PID) (see SOP 166-06)

Writing utensil

3.0 RESPONSIBILITIES

A field geologist or engineer is responsible for supervising all boring activities and assuring that each

borehole is properly and completely logged.

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING

To maintain a consistent classification of soil, it is imperative that the field geologist understands and

accurately uses the field classification system described in this SOP. This identification is based on visual

examination and manual tests.

4.1 USCS Classification

Soils are to be .c1assified according to the Unified Soil Classification System (USCS). This method of

classification is detailed in Figure 1 (attached to this SOP).

This method ot' classification identifies soil types on the basis of grain size and cohesiveness.
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Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).

Some classification systems define size -ranges for these soil particles,· but for field classification

purposes, they are identified by their respective behaviors. Organic material (0) is a comrl10n component

of soil but has no distinguishable size range; it is r~cognizedby its composition. The careful study of the

USCS will aid in developing the competence and consistency necessary for the classification of soils.

Cqarse-grained soils will be divided into categories: rock fragments, sand, or gravel. The terms "sand"

and "gravel" not only refer to the size of the soil particles but also to their depositional history. To insure

accuracy in description, the term "rock fragments" will be used to indicate angular granular materials

resulting from the breakup of rock. The sharp edges that are typically observed indicate little or no

transport from their source area; and therefore, the term provides additional information in reconstructing

the depositional environment of the soils encountered. When the term "rock fragments" is used, it will be

followed by a size designation such as "(1/4 inch<l>-1/2 inch<l>)" or "coarse-sand size" either immediately

after the entry or in the remarks column. The USCS classification would not be affected by this 'variation

in terms.

4.2

Soil colors will be described utilizing a single color descriptor preceded, when necessary, by a modifier to

denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light gray"

or "blue-gray." Because color can be utilized in correlating units between sampling locations, it is

important for color descriptions to be consistent from one boring to another.

Colors must be described while the sample is still moist. Soil samples will be broken or split vertically to

describe colors. Samplers tend to smear the sample surface, creating color variations between the

sample interior and exterior.

The term "mottled" will be used to indicate soils irregularly marked with spots of different colors. Mottling

in soils usually indicates poor aeration and lack of good drainage.

4.3 Relative Density and Consistency

•

•

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.

Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere

well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together

when compressed). •
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•

•

Granular soils are given the USCS classifications GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1).

The consistency of cohesive soils is determined by performing field tests and identifying the consistency

as shown in the following table.

CONSISTENCY FOR COHESIVE SOILS

Consistency Standard Unconfined Field Identification
Penetration Compressive
Resistance Strength
(Blows per (Tons/Sq. Foot by

Foot) pocket
penetration)

Very soft o to 2 less than 0.25 Easily penetrated several inches by fist.

Soft 2 to 4 0.25 to 0.50 Easily penetrated several inches by
thumb.

Medium stiff 4 to 8 0.50 to 1.0 Can be penetrated several inches by
thumb with moderate effort.

Stiff 8 to 15 1.0 to 2.0 Readily indented by thumb but
penetrated only with great effort.

Very stiff 15 to 30 2.0 to 4.0 Readily indented by thumbnail.

·Hard Over 30 More than 4.0 Indented with difficulty by thumbnail.

Cohesive soils are given the USCS classifications Ml, MH, Cl, CH, Ol, or OH (see Figure 1).

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by the

thumb. The thumb determination methods are conducted on a selected sample of the soil, preferably the

lowest 0.5 foot of the sample. The sample will be broken in half and the thumb pushed into the end of the

sample to determine the consistency. Do not determine consistency by attempting to penetrate a rock

fragment. If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard

soil. One of the other methods will be ·used in conjunction with it. The designations used to describe the

consistency of cohesive soils are shown in the above-listed table.

4.4 Weight Percentages

In nature, soils are consist of particles of varying size and shape and are combinations of the various

grain types. The following terms are useful in the description of soil:
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Terms of Identifying Proportion of the Defining Range of
Component Percentages by Weight

Trace o- 10 percent

Some 11 - 30 percent

Adjective form of the soil type (e.g., sandy) 31 - 50 percent

Examples:

• Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

• Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt.

• Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1to 10 percent clay.

• Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.

4.5 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In

dry soil, there appears to be little or no water. Saturated samples obviously have all the ~ater they can

hold. Moist and wet classifications are somewhat subjective and often are determined by the individual's

judgment. A suggested parameter for this would be calling a soil wet if rolling it in the gloved hand or on

a porous surface liberates water (i.e., dirties or muddies the surface). Whatever method is adopted for

describing moisture, it is important that the method used by an individual remains consistent throughout

an entire field activity.

4.6 Classification of Soil Grain Size for Chemical Analysis

To determine the gross grain size classification (e.g., clay, silt, and sand) from the USCS classification

described above, the following table will be used.

Gross Soil Grain USCS Description
Size Classification Abbreviation

Clay CL inorganic clays of low to medium plasticity, gravelly clays, sandy
clays, silty clays, lean c;lays.

CH inorganic clays of .high plasticity, fat clays.

OH organic clays of medium to high plasticity, organic silts.

Silt ML inorganic silts and very fine sands, rock four, silty or clayey fine
sands with slight plasticity.

OL organic silts and organic silty clays of low plasticity..

MH inorganic silts, micaceous or diatomaceous fine sand or silty soils.

•

•
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Gross Soil Grain USCS Description
Size Classification Abbreviation

Sand SW well graded sands, gravelly sands, little or no fines.

SP poorly graded sands, gravelly sands, little or no fines.

SM silty sands, sand-silt mixtures.

SC clayey sands, sand-clay mixtures.

4.7 Summary of Soil Classification

Ih summary, soils will be classified in a similar manner by each geologist/engineer at a project site. The

hierarchy of classification is as follows:

• Density and/or consistency

• Color'

• Plasticity (optional)

• Soil types

• Moisture content

• • Other distinguishing features

• Grain size

• Depositional ~nvironment

4.0 ATTACHMENTS

1. Figure 1 - Unified Soil Classification System

2. Boring Log

'.•
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ATTACHMENT 1

FIGURE 1 - UNIFIED SOIL CLASSIFICATION SYSTEM
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Pa98_of_'_BORING LOG
BORING No.: _
DATE:

GEOLOGIST:~-------
DRILLER-

(-w:I::;)Telra Teeh NUS. Inc,

PROJECT NAME:
PROJECT NUMBER:
DFlILUNG COMPANY: _

DFlILUNG RIG'

•

MATERIAl DESCRIPTION --.. ••
s-poo 1IIIiIl"

_1 != UII'*'IIr ".... '1.' .... ~ &..... Dt ROO , \DIIIfttR.) ...~ ..
fll ~ Lpo !lilt N s.-. .. ~ c Remat1ca I- No. ~ -- .. 10lb ItiIIIrbal Ctanrl"bdnn • I I J'- - . !---.

./
/
1/
/
/
1/
'/
1/
/'
/
'/
1/
V
V
./
/'
/'
/
/'
/'
[/
V
/'
/'
./

WIlen I1IdI ClIf11Q. enm JDd< _11M:!.

- too""" murilln~ i> Gb>t. ........ e boteldlt............ FIlOd~~'G'Hm.v..led..."....... .-I.R.emarks: -.;". _

• Converted to Well: Yes NO _

OrilUng Ana
Backgroond(ppm):c=J

Welll.D. ,: _
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-08

SURFACE AND SUBSURFACE SOIL SAMPLING

1.0 PURPOSE

This Standard 'Operating Procedure (SOP) describes the procedures to be used for surface and

subsurface soil sampling using direct-push technology (DPT) , split-barrel samplers, or hand augers

during field activities at the NSWC Crane facility. This procedure also describes the collection of samples

for analysis of volatile organic compounds (VOCs) using EnCore samplers and the use of field screening

·[i.e., photoionization detecto.r (PID)) to select the most appropriate subsurface soil interval for vec
sampling.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Writing utensil with indelible ink

Disposable medical-grade gloves (i.e. latex, nitrile)

Boring log

Soil sample'logsheets

Stainless-steel mixing bowls

Stainless-steel trowel or soup spoon

Disposable trowels

EnCore handle and samplers

Required sample containers: All sample containers including shipping coolers for analysis by fix-based

.Iaboratories will be supplied and certified clean by the laboratory.

Required decontamination materials

Chain-ot-custody records

.Required personnel protective equipment (PPE)

Photoionization detector (PID) (see SOP 166-06)

Wooden stakes or pin tlags

Survey tape

Marking Paint

Sealable polyethylene bags
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Heavy-duty cooler

Ice

Razor knife

Geoprobe® and sampling equipment

Sample labels and tags

3.0 COLLECTION OF SOIL SAMPLES FOR VOLATILE ORGANIC COMPOUNDS (VOCs)

When soil cores are collected using OPT such as Geoprobe®, 2-foot soil intervals will be collected in clear

acetate tubes, which can be extracted from the Geoprobe® core barrel (see SOP CT0166-04) upon

retrieval at the surface.

3.1 Slit the acetate liner lengthwise with a razor knife, remove a section of the liner, and expose the

length of the soil interval (see SOP CT0166-04).

•

3.2

3.3

.Scan the soil core interval with a PIO, slowly moving the intake nozzle along the length of the c·ore

where the acetate liner has been slit open. Note on the boring log the range of PIO readings that

are detected and the specific location(s) along the sample interval where above-background

readings are encounjered. If elevated volatile organics are measured via the PIO, collect the vac
samples from the specific interval where the highest PIO reading is measured. If no above

background PIO readings are measured, then the VOC sample will be collected from a specific

interval where visual signs of contamination (staining, etc.) are observed. If no above-background

PIO reading is measured and no discoloration or odor in the soil core indicates potential

contamination, then collect the VOC sample from near the center of a core.

The 0- to 2-foot core interval will be collected as a surface soil sample. Determine where in this

core interval the highest PIO reading was encountered. Soil samples collected for volatile

organics will be obtained directly from soil cores using four EnCore samplers for each vac
sample. These samples are to be collected by pushing the EnCore samplers directly into the soil

core where the highest PIO readings were measured, ensuring that the sampler is packed tight

with soil and leaving no headspace between cap and container. All four EnCore sample

containers will be collected as close to each other as possible. Make sure that all caps are

securely fastened to the samplers and locked in place with both clips (see instructions that come

with samplers). Write the sample identification on the strip labels that come with the samplers

and place a label on each of the four samplers.

••

•
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Place the four EnCore samplers in. the ziplock pouches that come with the samplers and fill in

appropriate information, including sample identification, date, time, and other information on the

label. Place the four pouches in a plastic bag and place the tag on the bag, identifying the sample

identification and other necessary information (see SOP CT0166-01).

Once the samples are properly labeled, bagged, and tagged, place the sample into the cooler

containing ice and a trip blank. The cooler should be kept at 4°C and shipped to the analytical

laboratory for preservation or extraction within 48 hours.

Fill in the required information on the Soil Sample Log Sheet (attached at the end of this SOP)

and fill in the required information on the Chain-of-Custody (COC) Form.

Up to two additional subsurface soil samples will be collected from each boring. For these

subsurface soil samples, the collected cores will be scanned with the PIO before a specific depth

is selected for VOC sampling. Choose the specific location within the collected cores that had the

highest PIO reading and proceed to collect four EnCore samples, as described above in 3.2

through 3.6. If readings are not elevated, samples will be collected from the center of each cored

interval using the default sample depths identified in the QAPP. Place the samples in the cooler

containing ice, after they have been properly labeled, bagged, and tagged.

4.0 COLLECTION OF OTHER SOIL SAMPLE ALIQUOTS

Note: A surface soil sample is collected from the 0- to 2-foot depth (i.e., one core length). Additional

subsurface soil samples each consist of two 2-foot core segments.

4.1 After the VOC sample has been collected for the soil interval of interest (see 3.0 above), the

remainder of the soil interval will be composited and used to fill the remainder of the sample

containers. Any surface debris (e.g., herbaceous vegetation, twigs, rocks, litter, etc.) should first

be removed from the top of the surface soil core.. For other core intervals, the top 2 inches of

each core should be discarded because it often contains material scraped from the side of the

borehole and not fresh material from the bottom of the borehole.

•
4.2

040412/P

Slide the remaining core material out of the acetate liner and into a clean, decontaminated

stainless-steel mixing bowl. Mix the soil thoroughly with a stainless-steel spoon and remove

gravel, large· pebbles, and other coarse materials. Fill the required sampfe containers in the

following order:
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• Containers for organic analyses

• Container for metals

• Container for Nitrate

• Container for Nitrite

4.3 Complete all required information on the sample labels (see SOP CT0166-01). .

4.4 Fill in all required information on the sample tag and secure the tag to the sample container.

4.5 Place the sample container in a ziplock plastic bag and seal shut. Place the bag in a cooler

containing ice and cool to 4 ±2°C.

4.6 Record the required information on the Soil Sample Log Sheet and the COC Record form.

5.0 COLLECTION OF SOIL SAMPLES FOR PCBS USING A HAND AUGER

5.1 Utilizing a properly decontaminated stainless steel trowel or disposable trowel, remove the sample

material from the bucket bit and place into a properly decontaminated stainless steel mixing bowl.

Mix the soil thoroughly and remove gravel, large pebbles, and other coarse materials. Fill the

required sample containers for PCB analysis.

•
5.2 Complete all required information on the sample labels (see SOP CT0166-01).

5.3 Fill in all required information on the sample tag and secure the tag to the sample container.

5.4 Place the sample container in a ziplock plastic bag and seal shut. Place the bag in a cooler

containing ice and cool to 4 ± 2°C.

5.5 Record the required information on the Soil Sample Log Sheet and the COC Record form.

6.0 PACKAGING AND SHIPPING OF SAMPLES

Samples will be packaged and shipped according to SOP CT0166-04.

•
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Soil and Sediment Sample Log Sheet
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ATTACHMENT 1

SOIL AND SEDIMENT SAMPLE LOG SHEET
•

('J Tetra Tech NUS,inc.

Project SI19 Name:
Project No.:

oSUrface Soil
oSubsurface Soil
oSediment
U 01Mr:
il QA Sample Type:

SOIL & SEDIMENT SAMPLE LOG SHEET

Page. of

Sample ID No.:
Sample Location: _
Sampled By.
C.O.C. No.:

Type of sample:
[J Low ConcentrationoHigh CotlCGntraiion

1TImo:

Monitor R$adir\lJI>'

(l'bngc In ppn): •

~fl-l.2.'~9~noN'1NI!0R,,"TlCINi~;k'kt,rp':'i:'I'IDPlr:V~C>Z'i';~~i.'S': .~;, >·;'id-;:~,V;;d,\F2Ar:i·:::\,~'i'£~"·' :', i:::"~U~jJ·,t,:

A/qly$l, Contal_ Requlremllflls CoIlI5llled ott..

DuprlCato ID Ih.1

5191l81U~!l):
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•

•

INSPECTION AND REHABILITATION OF EXISTING MONITORING WELLS

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes procedures for the inspection and repair of existing

monitoring wells at the NSWC Crane facility.·

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

,The following equipment and field forms are required for inspection of existing monitoring wells.

Monitoring well inspection form: A copy of the monitoring well inspection form is attached.

Writing utensil with indelible ink

Bound field logbook

Well keys

.Disposable medical-grade gloves (e.g., latex, nitrile)

Photoionization detector (PID)

Electronic water-level indicator

Steel rod (about 1 inch in diameter with eye bolt at one end)

100 feet of nylon rope

Internal pipe cutter

File, v notch

3.0 INSPECTION PROCEDURES

3.1 Record the well identification information (10), date, and time on the Monitoring Well Inspection

Form.

3.2 Record the 'condition of the well 10 tag. Is the tag in place and legible? If not, note the

discrepancies on the Monitoring Well Inspection Form.
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3.3 Record the condition of the protective casing, caps, and lock. Has the casing, cap, and/or lock

been tampered with or damaged? Has the well been damaged in any way or does it show signs of

deterioration?

3.4 Record the condition of the concrete or gravel pads, if a pad is present. Check the condition of the

pad (or the area around the well if no pad exists) and note any abnormalities. Are concrete pads

cracking or heaving? If a gravel pad is present, is there any erosion or plant growth in the pad

area?

3.5 Record the condition of the cement seal surrounding the protective casing. Has the seal cracked or

pulled away from the protective casing? Record any visible signs of deterioration in the area of the

seal.

3.6 Record the presence of depressions and/or standing water around the casing or pad.

3.7 Unlock the well cap and open the protective cover, if one exists.

•

3.8 Inspect and record the condition of the polyvinyl chloride (PVC) riser pipe and the surveyed •

reference point. The surveyed reference point is a V-notch on the top of the PVC riser pipe.

3.9 Measure the height of the protective casing and riser pipe above the ground surface. Record these

readings on the inspection form to the nearest 0.01 foot.

3.10 Check the existing well log to verify the total original depth of the monitoring well being inspected.

3.11 Open the well cap and use the PIO to screen the air within the well opening to determine whether

above-background levels of VOCs are present within the well. Refer to the Health & Safety Plan

(HASP) for procedures to follow for the presence of VOCS in a well.

3.12 Lower the electronic water-level indicator probe down the well casing. If an obstruction is

encoun~ered, record the depth of the obstruction and whether the obstruction is partial or complete.

3.13 If no obstruction is encountered, continue lowering the water-level indicator down the well casing

until ground water is encountered. Measure the depth to water to the nearest 0.01 foot (see SOP

CT0166-17) and record the .depth on the Inspection Log. •
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3.14 Continue lowering the indicator probe down the casing until a solid bottom is reached or an

,obstruction is encountered. Record the depth to the bottom of the well (from top of casing) on the

Inspection Log.

,3.15 If an obstruction is encountered in the casing before the well bottom is reached, record the depth of

obstruction on the Inspection Log and whether the obstruction is, partial or complete.

3.16 Remove the water-level indicator from the well.

3.17 If an obstruction was encountered during steps 3.12 or 3.14, lower a heavy steel rod slowly down

the well casing until the obstruction is encountered. Attempt to loosen the obstruction by raising

and dropping the steel rod, letting it hit the obstruction with gradually increasing force. Record

whether the obstruction could be loosened.

3.18 If step 3.17 is performed, remove the steel rod from the well and remeasure the depth to the

obstruction. If the obstruction has been knocked loose and settles to the bottom, then the well may

still be used as a piezometer but will not be used for ground water sampling.

3.19 Close the well cap and lock, if lock is present.

3.20 Decontaminate the water-level indicator and steel rod, if used, per SOP CT0166-16.

3.21 Make recommendations oli the Inspection Log, if necessary, for repair of the monitoring well.

Replace lock, if needed, as soon as possible.

3.22 Perform repair of well as soon as possible.

4.0 Field Repairs to Monitoring Wells

Field repairs to monitoring wells, for the most part, will be limited to the repair of the PVC riser (inter case).

If a monitoring well is damaged beyond the repair capabilities of the field crew, the NSWC Crane

Environmental Department will be notified and a decision will be made to repair or replace the well using a

drilling contractor.

,e 4.1

0404121P

Remove a short section of the top of the PVC riser that is broken, using an inside pipe cutter.

Before the riser is cut, a clean rag will be inserted into the riser to just below the cut to prevent
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cuttings frqrn entering the well. Insert the cutter just below the damaged area and remove only

the damaged section of riser. Carefully remove the rag, measure and record the length of riser

removed and mark the top of the riser for water-level measurement (filing a V notch is the

preferred method).

4.2 If the riser damage indicates that a riser must be added, a section of PVC may be attached to the

existing riser. After removing the damaged riser (see 4.1 above), cut a new section of riser to the

needed length and attach a slip coupler to one end. In most cases, the coupler will fit securely to

the pipe without the need for mechanical fasteners (pop-rivets/screws). If needed, fasteners may

be used, but in no case will glue be used to attach the coupler. Attach the new coupler and PVC

pipe to the existing riser, mark the top for measurement purposes, and document the length of

pipe added. All new materials (pipe and couplers) will be decontaminated prior to installation.

5.0 ATTACHMENTS

1. Monitoring Well Inspection Sheet

•

•

•
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-1 0

MONITORING WELL DEVELOPMENT

1.0 PURPOSE

This procedure provides general guidance and information pertaining to proper development of new and

existing monitoring wells. The methods described herein are specific for monitoring wells located at the

NSWC Crane facility. Guidelines by South Division, Naval Facilities Engineering Command, (SOUTHDIV

NAVFAC, 1997) and the State of Indiana regulatory requirements in Article 16 Water Well Drillers of

Chapter 310 of the Indiana Annotated Codes (310 lAC 16) should be consulted.

2.0 RESPONSIBILITIES

The drilling contractor will provide adequate and operable equipment, sufficient quantities of materials,

and an experienced and efficient labor force capable of developing monitoring wells. The drilling

contractor personnel must have all the health and safety training required to perform the work, as

specified in the health and safety plan (HASP).

3.0 REQUIRED EQUIPMENTIITEMS

The following list includes equipment and items required for monitoring well installation:

Health and safety equipment as required by the HASP and the site safety officer.

Well development equipment with associated materials (typically supplied by the driller).

Hydrogeologic equipment (weighted engineer's tape, water-level indicator, retractable engineers rule,

electronic calculator, clipboard, mirror and flashlight for observing downhole activities, paint and ink

marker for marking monitoring wells, sample jars, well installation forms, and a field notebook).
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The development of new wells will not occur until at least 48 hours after the well has been installed and

grouted. This time is required so that the grout in the annulus can set and harden. The purpose of well

development is to stabilize and increase the permeability of the sand pack and the well screen and to

restore the permeability of the formation that may have been reduced by drilling operations. Wells are

typically developed until all fine material and drilling water, if any, is removed from the well.

Sequential measurements of pH, specific conductance, turbidity, and temperature taken during

development yield information (stabilized values) that sufficient development is reached. Development

should proceed until criteria are met as stated in Navy Guidelines.

A surge plunger (also calleia- a surge block) that is approximately the same diameter as the well casing

will be used to agitate the water. There are two basic types of surge plungers, solid and valved surge

plungers. Site-specific conditions will dictate which type will be used. In formations with low yields, a

valved surge plunger may be preferred because solid plungers tend to force water out of the well at a

greater rate than it will flow back in. Valved plungers are designed to produce a greater inflow. than

outflow of water during surging. e
Surging causes water to move in and out of the screens. This movement of water pulls fine materials into

the well, preventing bridging of sand particles in the gravel pack. These fine' materials can then be.

removed by any of several methods such as submersible pumps (i.e. whale pumps), bailers, or even

peristaltic pumps. Whale pumps can be used to surge and sweep the well screen as it pumps. Another

alternative method for development would be to utilize a waterra (i.e. check valve method). This method

allows for surging and purging of the well by moving the tubing in an up and down motion. On the

downward stroke, the ball in the foot valve lifts and the tubing fills with water; and on the upward stroke

the ball is set and surged ground water is forced out of the tubing and into a purgebucket.

Development should proceed until the following criteria are met:

• The well water is c1earto the unaided eye.

and

•

or

0404121P

A minimum removal of five times the standing water volume in the well (to include the well screen

and casing plus saturated borehole annulus, assuming 30% annular porosity).
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• When pH measurements remain con~tant within 0.1 Standard Units and specific conductance

and temperature vary no more, than plus or minus 3 percent for at least three consecutive

readings. Turbidity should also show stabilization and ideally be below 10 nephelometric turbidity

units (NTUs).

or

• If the well has been purged dry at least three times while waiting 15 to 20 minutes to allow the

well to recharge between pumping intervals. Recharge rates will be documented while the well is

- allowed to recover.

If for any reason the above criteria cannot be met, the site geologist should document the event in writing

and consult with the Task Order Manager regarding an alternate plan of action.

Well development must be completed at least 24 hours before well sampling. The intent of this hiatus is

to provide time for the newly installed well and backfill materials to sufficiently equilibrate to their new

environment and for the new environment to re-stabilize after the disturbance of drilling. All development

water should be handled in accordance with SOP CT0166-14.

5.0 ATTACHMENTS

1. Monitoring Well Development Record
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-11

DRILLING AND GEOLOGIC LOGGING OF BOREHOLES IN ROCK

1.0 PURPOSE

This procedure describes the methods and equipment necessary to drill rock borings and identify the

equipment, sequence of events, and appropriate methods necessary to obtain rock cores and prepare

boring logs during drilling activities. Up to five types of drilling methods will be used to drill boreholes at

the NSVI/C Crane facility:

• Auger drilling may be used to drill through the overburden material and weathered bedrock.

Diamond bit coring techniques may be used to core through the bedrock. NX or similar size diamond

core barrels will be used to collect 2- to 3-inch-diameter continuous rock core. These cores will be used

to describe the lithologic characteristics and fracture distributions in the bedrock.

• Air-rotary drilling may be used to drill through the bedrock or to ream out core holes to a larger

diameter to accommodate well installation.

• Rotary drilling with a water wash may be used to drill through the bedrock or to ream out core holes to

a larger diameter to accommodate well installation.

• Rotosonic drilling and coring may be used to core through the bedrock. Four inch diameter rock core

will be collected from these boreholes. These cores will also be used to describe the lithologic

characteristics and fracture distributions in the bedrock.

2.0 RESPONSIBILITIES

Field Operations leader (FOll - The FOl is responsible for coordinating all on-site personnel and for

providing technical assistance, when required. The FOl, or designee, will coordinate and lead all

activities and will ensure the availability and maintenance of all materials and equipment. The FOlis

responsible for the completion of all field activities and field and chain-of-custody documentation. The
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FOL will assume custody of all samples and will ensure the proper handling and shipping of samples. The

FOL is a highly experienced environmental professional who will report directly to the TtNUS Task Order

Manager (TOM). Specific FOL responsibilities include the following:

• Function as a communications link among field staff members, the site quality assurance/quality

control advisor, site safety officer, the site manager, and the TOM.

• Oversee the mobilization and demobilization of all field equipment and subcontractors.

• Coordinate and manage the field technical staff.

• Adhere to the work schedules provided by the TOM.

•. Maintain the site logbook and field recordkeeping.

• Initiate field task modification requests, when necessary.

• . Identify and resolve problems in the field, resolve difficulties in consultation with the NSWC CraQe

Site Manager, implement and document corrective action procedures, and provide communication

between the field team and upper management.

Field Geologist - The field geologist is responsible for ensuring that standard and approved drilling

procedures are followed. The field geologist will generate a detailed boring log for each borehole. This

log will include a description of geologic materials, samples (if any), method of sampling, and other

pertinent information and observations that may be obtained during drilling.

Drilling Subcontractor - The subcontractor operates under the· supervision of the FOL. He or she is

responsible for performing all work in accordance with the procedures outlined in the executed

subcontract agreement.

Site Safety Officer - The site safety officer is responsible for clearing the drill site for underground and

overhead utilities or other potentially hazardous obstructions·.

•

•

•
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•

•

The purpose of drilling boreholes is

• To determine the type, thickness, and certain physical and chemical properties of the soil, water, and

rock strata that underlie the site.

• To install monitoring wells or piezometers.

All drilling and sampling equipment will be cleaned between samples and borings using appropriate

decontamination procedures as outlined in SOP CT0166-17. Unless otherwise specified, it is generally

advisable to drill borings at "clean" locations first and at the most contaminated locations last to reduce

the risk of spreading contamination between locations. All borings must be logged by the site geologist

as they proceed:

3.2 Rock Coring·

Rock is cored by rotating and applying downward pressure hydraulically or with vibratory means using

either diamond bit coring methods or Rotosonic techniques. A continuous core is collected in a core

barrel in five to ten foot length sections called runs. Care should be taken during drilling to maximize

recovery,. and if necessary, shorter runs may be used to achieve this goal. Core diameter can be any

size, but must be large enough to adequately evaluate the core. Reaming of the borehole may be

necessary to accommodate well installation and backfill materials. After drilling the desired run length,

remove the core barrel from the hole and take out the core.

Since rock structures and the occurrence of bedding planes, porosity type and distribution, and fracture

patterns are among the most important items to be detected and described, take special care to obtain

and record these features.

3.3 Rock Core Management and Labeling

·When the core barrel has been recovered, the rock core will be carefully removed from the barrel, placed

in a core tray (previously labeled "top" and "bottom" to avoid confusion), classified, and measured for

percentage of recovery as well as the rock quality designation (ROD). Each core will be described,

classified, and logged using a uniform system (Section 3.5 of this SOP).
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Rock cores will be placed in the sequence of recovery in well-constructed wooden or cardboard boxes

provided by the drilling contractor. Rock cores from two different borings will not be placed in the same

.core box. Partitions will be placed at the end of each core run. The depth from the surface of the boring

to the top and bottom of the drill run and run number will be marked on the partitions with indelible ink.

The partitions will serve to separate successive core runs and indicate depth intervals for each run. The

order of placing cores will be the same in all core boxes. Rock core will be placed in the box so that,

when the box is open, with the inside of the lid facing the observer, the top of the cored interval contained

within the box is in the upper left corner of the box and the bottom of the cored interval is in the lower right

corner of the box. The top and bottom of each core obtained and their true depths will be clearly and

permanently marked on each box. The width of each row must be compatible with the core diameter to

prevent lateral movement of the core in the box. Similarly, an empty space in a row will be filled with an

appropriate filler material or spacers to prevent longitudinal movement of the core in the box.

The inside and outside of the core-box lid will be marked by indelible ink to show all pertinent data about

the box's contents. At a minimum, the following information will be included:

Project name

• Project number

• Boring number

• Run numoers

• Footage (depths)

• Recovery

• ROD (%)

• Box number and total number of boxes for that boring (Example: Box 5 of 7)..
For easy retrieval when core boxes are stacked, the sides and ends of the box will also be labeled and

will include project name, number, boring number, top and bOttom depths of core, and box number.

Before final closing of the core box, a photograph will be taken of the recovered core and the labeling on

the inside cover will be taken. If moisture content is not critical, the core shall be wetted and wiped clean

for the phot~graph. (This will help to show true colors and bedding features in the cores.)

•

•

•
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Drilling Techniques that Generate Drill Cuttings
I

Some drilling methods may require classification and borehole logging based on identifying drill cuttings

removed from the borehole. Such cuttings provide only· general information on subsurface lithology.

Some procedures that will be followed when logging cLittings are as follows:

• Obtain cutting samples at approximately 5-foot intervals and sieve and wash the cuttings to obtain a

cleaner sample. Cuttings will be closely examined to determine general lithology.

• Note any change in color of drilling fluid or cuttings to estimate changes in lithology.

• Note drop or chattering of drilling tools or a change in the rate of drilling to determine fracture

locations or lithologic changes.

• Observe loss or gain of drilling fluids or air (if air rotary methods are used) to identify potential fracture

zones.

• Record this and any other useful information onto the boring log.

This logging provides a general description of subsurface lithology, and adequate information can be

obtained through careful observation of the drilling process. It is recommended that rock core sampling

methods be used at selected boring locations during the field investigation to provide detailed information

to supplement the less-detailed data generated through borings drilled that generate drill cuttings.

3.5 Drill Cuttings Management and Labeling

Each 5 foot run of drill cuttings will be collected in plastic bags and logged for lithologic description. Each

bag will be labeled with a magic marker with the boring number and depth interval. The cuttings will be

retained for future correlation purposes and field reference until project completion, then will be discarded.

4.0 GEOLOGIC DESCRIPTION OF BOREHOLES IN ROCK

These procedures provide descriptions of the standard techniques for borehole and sample logging.

These logging techniques will be used for each boring to provide consistent descriptions of subsurface

lithology. While experience is the only method to develop confidence and accuracy in the description of
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soil and rock, the field geologist or engineer can do a good job of classification by careful, thoughtful

observation and by being consistent throughout the classification procedure.

The classification of soil and rocks is one of the most important jobs of the field geologist or engineer. To

maintain a consistent flow of information, it is imperative that the field geologist or engineer understand

and accurately use the field classification system described in this SOP. This identification is based on

visual examination and manual tests.

4.1 Required Field Forms and Equipment

When logging soil and rock samples, the geologist or engineer should be equipped with the following:

Rock hammer

Knife

Camera

10% Dilute ,",ydrochloric acid (HCI)

Ruler (marked in tenths and hundredths of feet)

Hand lens

Writing utensil with indelible ink

Field logbook

Disposable medical-grade gloves (e.g., latex, nitrile)

Soil/rock classification sheets

Strainer

Shovel

4.2 Classification of Rocks

Claystone - Very fine-grained rock made up of particle less than 1/256 mm in diameter. Fractures

irregularly. Very smooth to touch. Generally has irregularly spaced pitting on surface of drilled cores.

Shale - A fissile, very fine-grained rock with particles less than 1/256 mm in diameter. Fractures along

bedding planes.

Limestone - Rock made up predominantly of calcite (CaC03, which is mainly fossilized animal and plant

debris). Effervesces strongly upon the application of dilute hydrochloric acid.

•

•

•
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Coal- A very dark colored rock consisting mainly of organic (mainly fossilized plant debris) remains.
I

Others - Numerous other sedimentary rock types are present in lesser amounts in the stratigraphic

record.

The local abundance of any of these rock types is dependent upon the depositional history of the area.
. -

Conglomerate, halite, gypsum, dolomite, anhydrite, lignite, etc. are some of the rock types found in lesser

amounts.

In classifying a sedimentary rock, the following 'hierarchy will be noted: Rocks are grouped into three main

divisions: sedimentary, igneous, and metamorphic. Sedimentary rocks are by far the predominant type

exposed at the earth's surface and are the only type present at NSWC Crane. The following basic names

are applied to the types of rocks found in sedimentary sequences:

Sandstone - Made up predominantly of granular materials ranging between 1/16 to 2 mm in diameter.

Siltstone - Made up of granular materials between 1/16 to 1/256 mm in diameter. Fractures irregularly.

Medium thick to thick bedded.

4.2.1 Rock Type

As described above, there are numerous types of sedimentary rocks. In most cases,' a rock will be a

combination of several grain types; therefore, a modifier such as "sandy siltstone" or a "silty sandstone"

can be used. The modifier indicates that a' significant portion of the rock type is composed of the

modifier. Other modifying descriptions can include carbonaceous, calcareous, siliceous, fossiliferous, etc.

Grain size is the basis for the classification of clastic (sandstones, siltstones, and shales) sedimentary

rocks. The Udden-Wentworth classification will be assigned to sedimentary rocks (shown below). The

individual boundaries are slightly different than the USGS subdivision for soil classification. For field

determination of grain sizes, a scale can be used for the coarse-grained rocks. Alternatively, the division

between siltstone and shale may be measurable in the field by the use of a hand lens. If the grains

cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a siltstone. If the

grains are not distinguishable with a hand lens, the rock is a shale.

040412/P CTO 0166



4.2.2 Color

GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name Grain Size Diameter

Cobbles >64mm

Pebbles 4 - 64 mm

Granules 2 - 4 mm

Very Coarse Sand 1 - 2 mm

Coarse Sand 0.5 - 1 mm

Medium Sand 0.25 - 0.5 mm

Fine Sand 0.125 - 0.25 mm

Very Fine Sand 0.0625 • 0.125 mm

Silt 0.0039 • 0.0625 mm

After Wentworth, 1922
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The color of a rock can be determined in a similar manner as for soil samples. Rock core samples will be

classified while wet, .when possible, and drill cuttings will be cleaned with water prior to color •

classifications. Since color can be utilized in correlating units between sampling locations, it is important

for color descriptions to be consistent from one boring to another.

4.2.3 Bedding Thickness

The bedding thickness designations listed below will also be used for rock classification.

BEDDING THICKNESS CLASSIFICATION

0404121P

Thickness Thickness
(metric) (Approximate Classification

English Equivalent)

> 1.0 meter > 3.3' Massive

30 cm ··1 meter 1.0' - 3.3' Thick bedded

10 cm - 30 cm 4". - 1.0' Medium bedded

3 cm - 10 em 1" - 4" Thin bedded

1 cm - 3 cm 2/5" - 1" Very thin bedded

3 mm - 1 cm 1/8" - 2/5" Laminated

1 mm - 3 mm 1/32" - 1/8" Thinly laminated

< 1 mm <1/32" Micro laminated

CTO 0166
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(Ingram, 1954)

4.2.4 Hardness

The hardness of a rock is a function of the compaction, cementation, and mineralogical composition of

the rock. A relative scale for sedimentary rock hardness is as follows:

Soft - Weathered, considerable "erosion of core, easily gouged by screwdriver, scratched by fingernail.

Soft rock crushes or deforms under pressure ofa pressed hammer. This term is always used for the

hardness of the saprolite (decomposed rock that occupies the zone between the lowest soil horizon and

firm bedrock).

Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly edges from

single hammer blow.

Medium hard - No core erosion, easily scratched by screwdriver, or breaks with sharp edges from single

hammer blow.

Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot be scratched

with screwdriver.

Note the difference in usage of the words "scratch" and "gouge." A scratch will be considered a slight

depression in the rock (do not mistake the scraping off of rock flour from drilling with a scratch in the rock

itself), and a gouge is much deeper.

4.2.5 Fracturing

Method of Calculating ROD

(After Deere, 1966)

Fractures should also be noted.

ROD % = r/I x 100
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Total length of all pieces of the lithologic unit being measured that are greater than

4 inches in length and have resulted from natural breaks. Natural breaks include

slickensides, joints, compaction slicks, bedding plane partings (not caused by drilling),

friable zones, etc.

= Total length of the coring run.

4.2.6 Weathering

The degree of weathering is a significant parameter that is important in determining weathering profiles

and is also useful in engineering designs. The following terms can be applied to distinguish the degree of

weathering:

Fresh - The rock shows little or no weathering effect. Fractures or joints have little or no staining and rock

has a bright appearance.

•

Slight - The rock has some staining that may penetrate several centimeters into the rock. Clay filling. of •

joints may occur. Feldspar grains may show some alteration. Oxidation and weathering may affect the

degree of fracturing or brokenness of a rock. After eliminating drilling breaks, the average spacing of

natural breaks is calculated and the fracturing is described by the following terms:

Very broken (V. BA.) - Less than 2-inch spacing between fractures

Broken (BR.) - 2-inch to 1-foot spacing between fractures

Blocky (BL.) - 1- to 3-foot spacing between fractures

Massive (M.) - 3- to 10-foot spacing between fractures

The structural integrity of the rock can be approximated by calculating the rock quality designation (ROD)

of cores recovered. The ROD is determined by adding the total lengths of all pieces exceeding 4 inches
, .

and dividing by the total length of the coring run to obtain a percentage.

Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened due to

weathering and can be easily broken with a hammer.

Severe - All rock including quartz grains is stained. Some of the rock is weathered to the extent of

becoming a soil. Rock is very weak. •
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The following items will be included in the rock description:

Description of contact bety.Jeen two rock units. These can be sharp or gradational.

• Stratification (parallel, cross stratified).

• Description of any filled cavities or vugs.

• Cementation (calcareous, siliceous, hematitic).

• Description of any joints or open fractures.

• Observation of the presence of fossils.

• Notation of joints' with depth, approximate angle to horizontal, any mineral filling or coating, and

degree of weathering.

All information shown on the boring logs will be neat so it can be reproduced on a copy machine for report

presentation. The data will be kept current to provide control of the drilling program and to indicate

various areas requiring special consideration and sampling.

4.2.8 Additional Terms Used in the Description of Rock

The following terms are used to further identify rocks:

Seam - Thin (12 inches or less), probably continuous layer.

Some - Indicates significant (15 to 40 percent) amounts of the accessory material. For example, rock

composed of seams of sandstone (70 percent) and shale (30 percent) would be "sandstone -- some shale

seams."

Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For example, rock

composed of seam of sandstone (90 percent) and shale (10 percent) would be "sandstone -- few shale

seams."

Interbedded - Used to indicate thin or very thin alternating seams of material occurring in approximately

equal amounts. For example, rock composed of thin alternating seams of sandstone (50 percent) and

. shale (50 percent) would be "interbedded sandstone and shale."
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Interlayered - Used to indicate thick alternating seams of material occurring in approximately equal

amounts.

4.2.9 Abbreviations

Abbreviations may be used in the description of a rock. However,· they will be kept at a minimum..
Following are some of the abbreviations that may be used:

C - Coarse Lt - Light YI - Yellow

Med - Medium BR - Broken Or - Orange

F - Fine BL - Blocky SS - Sandstone

V - Very M - Massive Sh - Shale

SI - Slight Br - Brown LS - Limestone

Occ - Occasional BI - Black Fgr - Fine-grained

Tr - Trace

5.0 BORING LOGS AND DOCUMENTATION

•

This section describes in more detail the procedures to be used in completing boring logs in the field. •

Information obtained from the preceding sections will be used to complete the logs. A sample boring log

is attached at the end of this SOP.

The field geologist or engineer will use this example as a guide in completing each boring log. Each

boring log will be fully described by the geologist or engineer as the boring is being drilled. Every sheet

contains space for 25 feet of log. Information regarding classification details is provided either on the

back of the boring log or on a separate sheet, for field use. All data will be written directly on the boring

log. Additional notes may be entered in a field notebook if more space is needed.

5.1 Remarks Column

The following information will be entered under the "Remarks" column and will include, but is not limited

to, the following:

040412JP

Moisture - Estimate moisture content using the following terms: dry, moist, wet, and

saturated. These terms are determined by the individual. Whatever method is used to

determine moisture should be consistent throughout the log.

CTO 0166
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Angularity - Describe angularity of coarse-grained particles using the terms angular,

subangular,subrounded, or rounded. Refer to ASTM D 2488 or the Earth Manual for

criteria for these terms.

Particle shape - flat, elongated, or flat and elongated.

Maximum particle size or dimension.

Water-level observations.

Reaction with Hel - none, weak, or strong.

Additional comments:

Indicate presence of mica, caving of hole, when water was encountered, difficulty in

drilling, loss or gain of water.

Indicate odor and photoionization detector (PI D) readings.

Indicate any change in lithology by drawing a line through the lithology change column

and indicate the depth. This will help when cross-sections are subsequently constructed.

At the bottom of the page, indicate type of rig, drilling method, h'ammer size and drop,

and any other useful information (i.e., borehole size, casing set, changes in drilling

method).

Vertical lines shall be drawn in the Material Description column from the bottom of each

sample to the top of the next sample to indicate consistency of material from sample to

sample, if the material is consistent. Horizontal lines will be drawn if there is a change in

lithology, then vertical lines will be drawn to that point.

Indicate screened interval of well, as needed, in the lithology column. Show top a'nd

bottom of screen. Other details of well construction are provided on the well construCtion

forms.
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5.2 Review

Upon completion of the borings logs, copies will be made and reviewed. Items to be reviewed include

• Checking for consistency of all logs

• Checking for conformance to the guideline

• Checking to see that all information is entered in their respective columns and spaces

Originals of the boring logs will be retained in the project files.

6.0 ATTACHMENTS

1. Boring Log

•

•

•
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ATTACHMENT 1

BORING LOG

Pa99_of_BORING LOG
BORtNG No.: _~ _
DATE:
GEOlOGIST: _
DAUER-

[-.:I::] Tetra Tech NUS. Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANV: _
DRIWNGR1G-

e.

MATERIAl DESCRIPTION --",,-,
~
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/

~_(t]~enmlDC'_""""

-Indude rnuribJr r"..:h1U"eblt~ Q 00"""*............. ,"";ng~"~n:pu..... lMd.
Remartls: _

DrifIlng Aree.
Backgroond (ppm):c:::J

Converted 10 Well: Yes No _ Well 1.0. It: _
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-12

MONITORING WELL INSTALLATION

1.0 PURPOSE

This procedure provides general guidance and information pertaining to proper design and installation of

ground water monitoring wells. The methods described herein are specific for monitoring well

construction at the NSWC Crane facility. Guidelines by South Division, Naval Facilities Engineering

Command (SOUTHNAVFACENGCOM, 1997) and the State of Indiana regulatory requirements in Article

16 Water Well Drillers of Chapter 310 of the Indiana Annotated Codes (310 lAC 16) were consulted

during development of this procedure.

2.0 RESPONSIBILITIES

Field Operations leader (FOl) - The FOl is responsible for coordinating all on-site personnel and for

providing technical assistance, when required. The FOl, or designee, will coordinate and lead all

activities and will ensure the availability and maintenance of all materials and equipment. The FOl is

responsible for the completion of all field activities and field and chain-of-custody documentation. The

FOl will assume custody of all samples and will ensure the proper handling and shipping of samples. The

FOl is a highly experienced environmental professional who will report directly to the TtNUS Task Order

Manager (TOM). Specific FOl responsibilities include the following:

• Function as a communications link among field staff members, the site quality assurance/quality

control advisor, site safety officer, the site manager, and the TOM.

• Oversee the mobilization and demobilization of all field equipment and subcontractors.

• Coordinate and manage the field technical staff.

• Adhere to the work schedules provided by the TOM.

• Maintain the site logbook and field recordkeeping.

0404121P
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• Initiate field task modification requests, when necessary.

• Identify and resolve problems in the field, resolve difficulties in consultation with the NSWC Crane

Site Manager, implement and document corrective action procedures, and provide communication

between the field team and upper management.

Field Geologist - The field geologist supervises and documents well installation and construction

performed by the driller and ensures thaHhe screen interval for each monitoring well is properly placed to

provide representative groundwater data from the monitored interval. Geotechnical engineers, field

technicians, or other suitable trained personnel may also serve in this capacity.

Drilling Subcontractor - The subcontractor operates under the supervision of the FOL. He or she is

responsible for performing all work in accordance with the procedures outlined in the executed

subcontract agreement.

Site Safety Officer - The site safety officer is responsible for clearing the drill site for underground and

overhead utilities or other potentially hazardous obstructions.

3.0 REQUIRED EQUIPMENT/ITEMS

The following list includes equipment and items required for monitoring well installation:

Health and safety equipment as required by the HASP and the site safety officer.

Well drilling and installation equipment with associated materials (typically supplied by the drilling

subcontractor).

Hydrogeologic equipment (weighted engineer's tape, water-level indicator, retractable engineer's rule,

electronic calculator, clipboard, mirror and flashlight for observing downhole activities, paint and ink

marker for marking monitoring wells, sample jars, well installation forms, boring logs, soil sample log

forms, chain-of-custody records, sample coolers with ice, and a field notebook).

4.0 WELL DESIGN AND CONSTRUCTION

•

•

Two basic types of wells may be drilled at NSWC Crane (Shallow and deep). Shallow wells include any

well that is installed into the first water yielding zone encountered during drilling at a particular well •
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location. Deep wells Include any wells that are installed below' the first water yielding zone encountered

during drilling at a particular well location. Typically, deep wells will be installed adjacent to shallow wells

in cases when a vertical profile of groundwater contamination is desired at a particular location. The well

construction techniques are identical between deep and shallow wells, however, all deep wells will have a

minimum 6 inch inside diameter steel isolation casing placed to the bottom of the first water yielding zone

that will be cemented in place with a cement-bentonite slurry and allowed to cure for a minimum of 24

hours. Drilling will resume inside the isolation casing after the grout cures. In this manner, the potential

for shallow contamination in the first water yielding zone to migrate deeper is minimized.

Monitoring well borings will be drilled using a variety of techniques including hollow stem auger, rotary,

rotosonic. Specific techniques are determined based on numerous issues including expected materials

encountered during drilling, well depth, diameter, access, sampling requirements, etc.

Boreholes drilled in materials that tend to collapse drilling (overburden and / or weathered or highly

fractured bedrock) may require the advancing of a hollow drilling tool (hollow stem auger, temporary

casing, etc) to ensure that the borehole stays open during well installation. If this is the case, the hollow

drilling tool will have a minimum inside diameter of 4 inches to accommodate the installation of the well

construction materials, and will be retracted as well construction materials are installed to ensure

adequate backfill of materials. In all cases, the final outside diameter of all well borings will be a minimum 

of 5 Y2 inches.

All monitoring wells will be constructed of Schedule 40, flush-joint-threaded, 2-inch inside diameter

polyvinyl chloride (PVC) riser pipe and flush joint threaded, factory slotted well screen with a threaded

end cap, The well screens will be factory slotted to 0.020-inch size. Each section of well casing and

screen will be National Sanitation Foundation (NSF) approved. Well screens will be 10 feet long but may

be longer or shorter based on the subsurface conditions that are encountered. A PVC cap will be placed

on the bottom and will also be flush threaded. Other means of joining casings using glue, gaskets, pop

rivets, or screws are not allowed. The screen will pass no more than 10 percent of the pack material or

in-situ aquifer material.

Monitoring wells will be installed immediately upon completion of drilling, A well screen section with

bottom cap and the proper amount of riser pipe will be asserrybled, and lowered down the borehole.

Centralizers will be used as necessary to ensure that the casing and screen are centered and are aligned

straight. The sand pack will be extended from 0.5 foot below the well screen to at least 1 foot above the

top of the well screen. Clean silica sand of U.S. Standard Sieve Size No. 20 to 40 will be used.
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A minimum 3-foot-thick bentonite pellet seal will be installed above the filter pack and allowed to hydrate
n

for a minimum of 3 hours before grout is added above the seal. Only 100 percent, certified pure sodium

bentonite will be used for well construction. As an alternative, a high solids bentonite grout can be used

in lieu of the bentonite pellet to minimize downtime to allow for bentonite pellet seal hydration. The depths

of backfill materials will be constantly monitored during well installation using a weighted stainless-steel or

fiberglass tape measure.

The remaining annulus above the hydrated bentonite seal will be backfilled to the surface using a tremie

pipe, with a 20:1 cement/bentonite grout. A maximum of 10 gallons of water per 94-pound bag of Type 1

cement will be used. The grout mixture should be blended in an above-ground rigid container or mixer to

produce a thick lump-free mixture. This grout mixture will also be used for placement of steel casings in

deep wells. A tremie grout will be used to install all grout unless the borehole is open and contains no

standing waterabove the sand pack.

•

When the well is completed and grouted to the surface, a protective steel surface casing is placed over

the top of the riser pipe. The finished well casing will extend at least 2 feet above the ground level. This

casing will have a cap that can be locked to prevent vandalism. In addition, one hole is drilled just above

the cement collar through the protective casing, which acts as a weep hole for the flow of water that may •

enter the annulus during well development, purging, or sampling. A 4 foot square and 6 inch thick

concrete apron will be installed around each well. Four safety yellow barrier posts (nominal 4-inch

diameter, 5 foot long steel pipes buried 2 feet deep and filled with concrete) will be cemented just outside

.the four corners of the concrete apron.

5.0 DOCUMENTATION OF FIELD ACTIVITIES

A critical part of monitoring well installation is recording of significant details and events in the site

logbook, on field forms, and in a field logbook. Details of borehole logging are contained in SOP

CT0166-11.

6.0 ATTACHMENTS

1. Bedrock Monitoring Well Sheet

2. Overburden Monitoring Well Sheet

•
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ATTACHMENT 1

BEDROCK MONITORING WELL SHEET

(Ti:]T~Teen NUS,~ BEDROCK
MONITORING WELL SHEET

WEl.LNo.:

PERMIT No:

MS-53PC

638659

PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NIROP FRIDLEY '

7842 CT0057

ANOKA PARK

B,HOWZE

DRILLING Co.:'BOART lONGYEAR

DRILLER: K. SMITH

DRILLIN~ METHOD: ROroSONIC

DEV. METHOD: NITROGEN AIR LIFT

BORING No.:

DATE COMPLETED:

NORTHING:

EASTlNG:

MS·53PC

10125199

lon365.0

2811070.6

_-r----,t---+-- Elevation cit Top of Gasing:

Stick Up ot casing Above Ground Surface:
r-.·t---+-- Elevation 01 Top of Riser: ""832=:.:;.64"'-- _

...--+-_. 1.0. of Surface casing: _~6' _

'\ '

2"

95/B'

CARBON STEEL

Type of Surface Casing: STEEL

Type 01 Riser:

+--+- Borehole Diameter:

--I-- 1.0. of Riser.

Type of Surface Seal: CONCRETE

--+--1.0. of Permanent Casing,;..:.=.6" _

Type of Backfill: CEMENT GROUT

Elevation I Depth Top ot seal: B30.3&' 0.0
T.O.A. E1ev~tion I Depth Top of Bedrock: 696.8&' 133.5

Type of Seal: CEMENT GROUT

Elevation I Depth of Top of Fine Sand: 685.3s' 145.0
Elevation I Depth ot Top ot Filter Pack: 681.3&1 149.0
Elevation I Depth of Top of Screen: 67B.9e1 f51.4

Type of Screen: STAINLESS STEEL

Slot Size x Length: 10 SLOT X 15.5'

1.0. of Screen: 2"

Type of Filler Pack: No,10-20 SAND

Diameter of Hole In Bedrock:
Corel Ream: CORE =5.5"

Elevation I Depth ot Bottom 01 Screen: 863.4&' 166.9

Elev~til1'11Total Depth 01 Borehole: 660.3&' 170.0

Ground Elevation = 830.38

Datum MSL:

•

'••
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ATTACHMENT 2

OVERBURDEN MONITORING WELL SHEET •
[-.:I:::) Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET BORING NO.:

PROJECT: NIROP FRIDLEY DRILLING Co.: BORING No.:
PROJECT No.: 7842 CTO 0057 DRILLER: DATE COMPLETED..· -I
SITE: ANOKA PARK DRILUNG METHOD: NORTHING:
GEOLOGIST: DEV. METHOD: EASTING:

•
RISEA PIPE 1.0.: 2'
TYPE OF RISER PIPE: ..;::CAR--::-8ON~-S--T...E--EL---

f--'---+--- BOREHOLE DIAMETER:
I---+---TYPE OF SEAL...;:::..:__-'-- _

+-__+-__ ELEVAnON JDEPTH OF SEAL:

+---+---TYPE OF SEAL: BENTONITE CHIPS

GROUND ELEVATION:
~~+=~==TYPE OF SURFACE SEAL:;.. _

r--------:;;;;;;;;i..--IIIi=====l---ELEVATION OF TOP OF SURFACE CASING:

I+---t--'---STICK -UP TOP OF SURFACE CASING:
_-'Ilf-l.--~---tLEVATION OF TOP OF RISER PIPE:

l+ll----+---RISER STlCK·UP ABOVE GROUND SURFACE:
...---t---I.O. OF SURFACECASING,~:~ _

TYPE OF SURFACE CASIN.;.;G"": _

+--'---+---ELEVATION JDEPTH TOP OF FILTER PACK:·

+-__+-__ELEVATION JDEPTH TOP OF SCREEN:

---+---TYPE OF SCREEN: CARBON STEEL

SLOT SIZE X LENGTH: -'.:'O;.;S;.;:L;:;OT.:..;;. _

1.0, OF SCREEN: _......;;;2'-·"""7'"------

1---+---'-- TYPE OF FILTER PACK: SILICA SAND

(No. 1G-20 U.S. STANDARD SEIVE SIZE)

---+---ELEVATION I DEPTH BOTTOM OF SCREEN: ,
---+----:.' ELEVAnON J DEPTH BOTTOM OF FILTER PACK: -"':',:---i

TYPE OF BACKFILL BELOW

WELL:
r-....!- ~::::~+---ELEVATION I DEPTH OF BOREHOLE:

•
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-13

CALIBRATION AND CARE OF WATER QUALITY METERS

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedures for the calibration and

maintenance of field instruments used to measure water quality and for the proper documentation of

calibration and maintenance. The. YSI. 600-Series Environmental Monitoring System will be used to

measure pH, temperature, oxidation-reduction potential (ORP), specific conductance (SC), dissolved

oxygen (DO), and turbidity in water. A LaMotte turbidity meter will be used in conjunction with the YSI to
, ,

measure turbidity. The YSI meter ha$ a multiprobe sensor that can be used in conjunction with a flow-

through cell attached to a pump discharge tube to measure water-quality parameters in a ground water

discharge or can be immersed in a surface water body such as a stream, pond, or drainage ditch. The

LaMotte is a hand held meter that uses a multi-detector optical configuration 'to assure long term stability

and minimize stray light and color interferences.

2.0 FIELD FORMS AND EQUIPMENT LIST

The following logbooks, forms, equipment, and supplies are required:

Site logbook

Equipment calibration log sheet

YSI Model 600 Serien and Sonde: multi-parameter water-quality meter with flow through cell

LaMotte Turbidity Meter

Equipment manual

Calibration kit

Deionized water, paper towels, spray bottle, etc.

Disposable medical-grade gloves (e.g., latex, nitrile)

0404121P CTO 0166
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3.0 PROCEDURES

This section describes the calib~ation procedures for the YSI Model 600 series and the LaMotte. Each

meter is supplied with an instruction manual and will be on site and will be used as the calibration

guidance documents. These procedures will list requirements for frequency of calibration and checks to

be performed on the meter.

3.1 YSI Model 600 Series

The YSI Model 600 series and Sonde is a multi-parameter, water-quality meter that may be used to

measure open water eodies (streams, ponds, springs, etc.) with ·the probe guard installed. With the flow

through cell attached, the meter has the ability to measL!re water-quality parameters in ground water via a

pump discharge line. By performing the measurements in the discharge line coming directly from the

well, the parameters are measured before the ground water comes in contact with the atmosphere. The

parameters measured by the YSI for this field effort are as follows:

• DO

• SC

• Temperature

• pH

• ORP

• Turbidity.

3.1.1 Documentation

The Equipment Calibration Log is used to document calibration of measuring equipment used in the field.

The Equipment Calibration Log documents that the manufacturer's instructions were followed for

calibration of the equipment, including the frequency of calibration, type of standards used, and checks

.performed on calibration during th~ course of using the equipment. An Equipment Calibration Log must

be maintained for each measuring device that requires calibration. Entries must be made for each day

the equipment is used. A blank Equipment Calibration Log form is attached at the end of this SOP.

3.1.2 Calibration

All the parameters listed in Section 3.0 must be calibrated prior to the start of each field effort. After this

initial calibration, the YSI will be checked each day that it is used. If the check shows any out-of-

•

•

•
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specification readings, the specific probe will be recalibrated. Meter specifications can be found in the

equipment manual, starting on page 248. Calibration and calibration checks will be documented in the

field logbook and on the Equipment Calibration Log. The name, lot number, and expiration date for all

calibration buffers and standards used will be recorded on the Equipment Calibration Log. The meter's

model, serial number, and name of rental company will also be recorded on the equipment calibration

form.

3.1.3 Tips for Good Calibration

• The DO calibration 'is a water-saturated air calibration. Make certain to loosen the calibration cup

seal to allow pressure to equilibrate before calibrating.

• Make certain that sensors are completely submersed in solution and readings are stable when

calibration values are entered.

• Use a small amount of calibration solution (previously used solution may be used, then discarded for

this purpose) to pre-rinse the sonde.

• Fill a bucket with ambient temperature water to rinse the sonde between calibration solutions.

• Make sure to rinse and dry the probe between calibration solutions. This will reduce carry-over

contamination and increase the accuracy of the calibration.

3.2 Lamotte Turbidity Meter

The Lamotte turbidity meter is a hand held meter that measures the amount of suspended matter in water

using the Nephelometric method~

3.2.1 Documentation

The Equipment Calibration Log is used to document calibration of measuring equipment used in the field.

The Equipment Calibration Log documents that the manufacturer's instructions were followed for

calibration of the equipment, including the frequency of calibration, type of standards used, and checks

performed on calibration during the course of using the equipment. An Equipment Calibration Log must

be maintained for each measuring device that requires calibration. Entries must be made for each day

the equipment is used. A blank Equipment Calibration Log form is attached at the end of this SOP.

0404121P CTO 0166
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3.2.2 Calibration

Turbidity must be calibrated prior to the start of each field effort. After this initial calibration, the LaMotte

will be calibrated each day that it is used. If the check shows any out-of-sp~cification readings, the meter

will be recalibrated. Meter specifications can be found in the. equipment manual. Calibration and

calibration checks will be documented in the field logbook and on the Equipment Calibration Log. The

name, lot number, and expiration date for all calibration standards used will be recorded on the

Equipment Calibration Log. The meter's model, serial number, and name of rental company will also be

recorded on the equipment calibration form.

3.2.2 Tips for Good Calibration

•

• Make sure that the vial is properly aligned according the manual recommendations.

• Thoroughly clean the standard vial with a chem wipe to remove finger prints.

4.0 MAINTENANCE •
The YSI Meter and LaMotte will be rented for the duration of each brief field effort. Therefore, little field

maintenance will be required. For any maintenance other than the routine cleaning, calibrating, or battery

charging, the instrument should be returned to the vendor and a replacement sent immediately to the job

site.

4.1 Meter Storage for the YSI

For this field effort, the meter storage will be short term, [i.e..over night or between work shifts (4-day

break)]. During these breaks, the meter will be charged. One-half inch of tap or distilled water will be

placed in the meter calibration cup and the cup threaded ont'? the sonde. The key for short-term storage'

of probes is to use a minimal amount of water so the calibration cup will remain at 100 percent humidity.

The water level must be low enough so that none of the probes are actually immersed. Proper storage of

the sonde between usage will extend its life and will also ensure that the unit is ready for use as quickly

as possible for the next application.

•
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Multi-parameter short term storage key points:

.• Use enough water to provide humidity but not enough to cover the probe surfaces.

• Make sure the storage vessel is sealed to minimize evaporation.

• Check periodically to make certain that water is still present.

4.2 Probe Cleaning

• Rinse the probe thoroughly with potable water.

• Wash the probe in a mild solution of Liquinox and water and wipe with paper towels and/or cotton

swabs.

• Rinse and soak the probe in deionized water.

• If stronger cleaning is required, consult Section 2.10 on page 89 of the equipment manual.

Note: Reagents that are used to calibrate and check the YSI may be hazardous. Review the health and

safety plan, Appendix A of the equipment manua.l, and Material Safety Data Sheets (MSDSs), all of which

are on file in the field trailer.

• 4.3 Meter Storage for the LaMotte

For this field effort, the meter storage will be short term, [i.e. over night or between work shifts (4-day

break)]. Proper storage of the meter between usage will extend its life and will also ensure that the unit is

ready for use as quickly as possible for the next application.

Short term storage key points:

• Make sure the storage vessel is moisture free and sealed.

4.4 Sample Vial Cleaning

• Rinse the vial thoroughly with potable water to remove sediments.

• Wipe with chem.-wipes or cotton swabs.

5.0 ATTACHMENTS

'.
'i

1.

2.

0404121P

Documentation of Field Calibration

Equipment Calibration Log
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-14

MANAGEMENT OF INVESTIGATION-DERIVED WASTE

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes how investigation-derived waste (IDW) will be

collected, segregated, classified, and managed during the field investigations at the NSWC Crane facility.

The following types of IDW will be generated during this investigation:

• Excess soil and rock materials remaining from subsurface drilling activities

• Well development water and purge water related to monitoring well installation and sampling

• Decontamination solutions

• Personal protective equipment and clothing (PPE)

• Miscellaneous trash and incidental items

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

•

Health and safety equipment (with PPE)

Decontamination equipment

Field logbook and indelible ink pen

Plastic sheeting and/or tarps

55-gallon drums with sealable lids

lOW labels for drums

Wastewater container tanks

Plastic garbage bags

3~ PROCEDURES

Management of IDW includes the collection, segregation, temporary storage, classification, final disposal,

and documentation of the waste-handling activities.

040412JP CTO 0166
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3.1 Liquid Wastes

Liquid wastes that will be generated during the site activities include well development water, well purge

water (collected during low-flow sampling), and decontamination solutions from drilling and sampling

equipment. As they are collected, these wastewaters will be placed in a 300-gallon (or smaller) portable

tank attached to a truck. Whenever the portable tank approaches full, it will be transported to a central

location at NSWC Crane (adjacent to a Crane-designated sanitary sewer manhole). The water in the

portable tank will be discharged to the sewer by gravity draining.

An accurate record will be kept by the FOL of all wastewaters that have been placed in the large holding

tank. At a minimum, this information will include the following:

• The location and type of each water that has been placed in the tank (e.g., purge water from wells)

• The quantity of water from each source

• The date the wastewater was generated

• The date and time the wastewater was pJaced in the tank

• The person(s) present when the wastewaters were discharged to the sewer

3.2 Drill Cuttings and Cores

As cuttings are removed from borings, they will be screened for VOCs. If these results do not show

above-background levels of VOCs, the cuttings materials will be mixed with bentonite and returned to the

borehole when sampling activitie~ in the hole are completed or spread on the ground in the area of the

borehole. The backfill materials will be ·tamped as they are placed in the hole to increase density and

reduce permeability of the backfill material.

If any soil materials from a screened borehole interval show evidence of contamination (based on the field

screening results), then the soil material from the screened interval will be placed in a plastic trash bag (or

directly in a drum if a larger quantity) and the bag will be tagged. Information included on the tag will

consist of the hole from which the material came, the depth interval from which the material came, the

date; and the name of the person filling out the tag. The bag will then be placed in a 55-gallon drum and

sealed (more than one bag may be placed in a drum). The waste drums will be stored on site temporarily

until laboratory results have been received concerning the soil samples that were collected from the

suspect boreh?le. If the results indicate that no contamination is present in the soil samples, then the

soils will be disposed on site. If the levels of contamination of any of the samples from a borehole exceed

Toxicity Characteristic Leaching Procedure (TCLP) limits (using the total soil concentrations), then all

•

•
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excess soil from the borehole will be considered as RCRA-hazardous and disposed off site in accordance

with RCRA waste disposal regulations. Alternatively, the toxicity characteristic leaching procedure may

be conducted for any constituent that could exceed the TC limits based on total concentrations.

Cuttings from well borings will be handled in the same manner as soil boring cuttings.

3.3 PPE, 'Pump. Discharge Tubing, Direct-Push Technology (OPT) Sample Liners, and

Incidental Trash

All PPE wastes, pump discharge tubes, DPT sample liners, and incidental trash materials (e.g., wrapping

or packing materials from supply cartons, waste paper) will be decontaminated (if contaminated), double

bagged, securely tied shut, and placed in a designated waste receptacle at NSWC Crane.

0404121P CTO 0166
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STANDARD OPERATING PROCEDURE

NUMBER CTQ166-15

LOW-FLOW'WELL PURGING AND STABILIZATION

1.0 .. PURPOSE

This Standard Operating Procedure (SOP) establishes the procedure for well purging and stabilization

utilizing low-flow techniques.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT -

The following field forms and equipment are required for low-flow purging.

Low-Flow Purge Data Sheet: A copy of this form is attached at the end of this SOP.

Ground Water Sample Log Sheet: A copy of this form and instructions for its completion are included in

SOP CT0166-05.

Bound field logbook

Writing utensil

Photoionization detector (PID): The procedures for the operation of the PID are found in the health and

safety plan and SOP CT0166-06. '\

Well key

Electronic water-level indicator: The water-level indicator must have a cable of sufficient length to reach

the water surface and be capable of measurements of 0.01 foot (see SOP CT0166-17).

Electronic Programmable Controller, model 400: This controller regulates air flow in a bladder pump.

Cylinder of compressed nitrogen with regulator: Compressed gas serves as the power source for the

bladder pump.

Multiple parameter water-quality meter: This unit measures and displays field parameters measured in

the field including pH, dissolved oxygen, oxidation-reduction potential (ORP), temperature, and specific

conductance (see SOP CT0166-13).

Flow-through cell adapter for water-quality meter

LaMotte Turbidity Meter: Used to measure turbidity (see SOP CT0166-13).

Purge water containers

Graduated cylinder and stopwatch: Used to calculate flow rate.

090307/P CTO 0166
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Decontamination supplies: SOP CT0166-16 describes required decontamination supplies.

Disposable medical-grade gloves (e.g., latex, nitrile)

3.0 PROCEDURES FOR WELL PURGING

3.1 Prior to mobilizing to the site, clean, check for proper operation, and calibrate above equipment in

accordance with manufacturer requirements as necessary.

3.2 .Follow the steps outlined in SOP CT0166-17 to obtain a static water-level measurement of the well

to be purged. Record the information on the Ground Water Sample Log Sheet and the Low-Flow

Purge Data Sheet. Leave the water-level meter suspended in the well casing.

3.3 Calculate one well casing volume as follows:

1. Obtain the total depth of the well by measurement.

2. Using the static water level determined in Step 3.2 of this SOP and the total depth of the well,

calculate the well casing volume using the following formula: •

v = (0.163)(T)(r2
)

where:

V

T =
0.163 =

=

Static casing volume of well (in gallons).

Vertical height of water column (linear feet of water).

A constant conversion factor that compensates for the

conversion of the casing radius from inches to feet, the

conversion of cubic feet to gallons, and pi ..

Inside radius of the well casing (in inches).

Note: For wells of 1-inch radius (2-inch diameter), V = 0.163 gallons per foot of water column.

3.4 Connect the pump controller to the well pump air supply (at the well cap) by following the

instructions in the pump control manual. The pump controller must be turned off when it is being

connected.

•
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3.5 Connect the nitrogen cylinder to the pump controller. The nitrogen cylinder valve must be closed

and the regulator line pressure set at zero pounds per square inch (psi) when it is being

. connected.

3.6 Following the instructions found in the water-quality meter manual, connect the flow-through cell to

the pump discharge line (at the well cap).

3.7 Place the discharge tubing from the flow-through cell to direct the purge water discharge into the

graduated cylinder or purge water container.

3.8 Following the instructions in the pump controller manual, start pumping water from the well.

•

3.9 Start with the initial pump rate set at approximately 0.1 liters per minute. Use the graduated

cylinder and stopwatch to measure the pumping rate. Adjust pumping rates as necessary to

prevent drawdown from exceeding 0.3 foot during purging. If no drawdown is noted, the pump

rate may be increased (to a max of 0.4 liters per minute) to expedite the purging and sampling

event. The pump rate will be reduced if turbidity is greater than 10 NTUs after all other field

parameters have stabilized. If ground water is drawn down below the top of the well screen,

purging will cease and the well will be allowed to recover before purging continues. Slow

recovering wells will be identified and purged at the beginning of the workday. If possible,

samples will be collected from these wells within the same 8-hour workday and no later than

24 hours after the start of purging.

The time to sample any given well will vary greatly due to the many variables associated with low

flow purging and sampling:

• Stabilization of parameters

•. Possible drawdown

• Analytical changes from quarter to quarter

• Varying QA sample requirements from quarter to quarter .

• Variable pump rates

Normally, the time from the start of purging to the end of sampling will be between 1 and 4 hours.

3.10 Measure the well water level using the water-level meter every 5 minutes. Record the well water

level on the Low-Flow Purge Data Form (attached at the end of this SOP).

\
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3.11 Every 5 to 10 minutes, record on the Low-Flow Purge Data Form the water-quality parameters

(pH, specific conductance, temperature, turbidity, oxidation~reduction potential, and dissolved

oxygen) measured by the water-quality meter and turbidity meter. If the cell needs to be cleaned

during purging operations, continue pumping (allow the pump to discharge into a container) and

disconnect the cell. Rinse the cell with distilled water. After cleaning is completed, reconnect the

flow-through cell and continue purging. Documeht the cell cleaning on the Low-Flow Purge Data

Form.

3.12 Measure the flow rate using a graduated cylinder. Remeasure the flow rate any time the pump

rate is adjusted.

3.13 During purging, check for the presence of bubbles in the flow-through cell. The presence of

bubbles is an indication that connections are not tight. If bubbles are observed, check for loose

connections.

3.14 Stabilization is achieved and sampling can begin when a minimum of one casing volume has

been removed and three consecutive readings, taken at 5- to 10-minute intervals, are within the

following limits:

• pH ± 0.1 standard units

• Specific conduct ± 3%

• Temperature ± 5%

• Turbidity less than 10 NTUs

• Dissolved oxygen ± 10%

• Oxidation-Reduction Potential (ORP) ± 10 mY'

If the above conditions have still not been met after the well has been purged for 4 hours, purging

will be considerea complete and sampling can begin. Record the final well stabilization parameters

from the Low-Flow Purge Data From onto the Ground Water Sample Log Form.

If there is a need to leave a well during purging, there are two options:

•

•
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One, if the sampler must move for 30 minutes or less but still has a clear line of sight to the

well, the sampler may leave the pump running and watch the well from a distance until he gr

she is able to return to the well.

Two, if for whatever reason, the sampler must stop purging for an extended period of time or a

clear line of sight cannot be maintained. the pump and cell will be shut down. All equipment

and supplies will be loaded into the sample vehicle, and the well will be secured before the

sampler departs.

In both cases, the time purging was stopped and restarted will be noted on the Low-Flow Purge

Data Form.

3.15 Rinse the flow-through cell, the water-quality meter probes, and the turbidity cell with analyte-free

water and pack the cell and meters for transport.

4.0 ATTACHMENTS

•

•

1.

090307/P
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-16

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedures to be followed when

decontaminating non-dedicated field sampling equipment during the field investigations at the NSWC

Crane facility.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Waterproof pens

Non-latex rubber or plastic gloves

Cotton gloves

Field logbook

Potable water

Deionized water

LiquiNox detergent

Brushes, spray bottles, paper towels, etc.

55-gallon drum or other container to collect and transport decontamination fluids

3.0 DECONTAMINATION PROCEDURES

3.1 Don non-latex and/or cotton gloves and decontaminate sampling equipment (in accordance with

the following steps) prior to field sampling and between samples.

3.2 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from

a spray bottle or by dipping. Collect the potable water rinsate into a container.

•
3.3

040412/P

Wash the equipment with a solution of LiquiNox detergent. Prepare the LiquiNox wash solution in

accordance with the instructions on the LiquiNox container. Collect the LiquiNox wash solution

into a container. Use brushes or sprays as appropriate for the equipment. If oily residue has
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accumulated on the sampling equipment, remove the residue with a isopropanol wash and repeat

the Liquinox wash.

3.4 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from a

spray bottle or by dipping. Collect the potable water rinsate into a container.

3.5 Rinse the equipment with deionized water. Rinsing may be conducted by spraying with water

from a spray bottle or by dipping. Collect the deionized water rinsate into a container.

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary.

3.7. Document decontamination by recording it in the field logbook.

3.8 Containerized decontamination solutions will be managed in accordance with the procedures

described in SOP CT0166-14 and the QAPP.

•

•
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-17

MEASUREMENT OF WATER LEVELS IN MONITORING WELLS

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes procedures for determining water levels in

monitoring wells.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following equipment and field forms are required for determining water levels in monitoring wells.

Ground Water Level Measurement Form: A copy of the Ground Water Level Measure'ment Form is

attached.

Bound field logbook

Photoionization detector (PID): Operation and calibration of the PIO is discussed in SOP CT0166-06.

Well key

Writing utensil

Electronic water-level indicator: The water-level indicator must have a cable of sufficient length to reach

the water surface and be capable of measurements of 0.01 foot.

Decontamination supplies: SOP CT0166-16 describes decontamination procedures including

decontamination supplies.

3.0 WATER-LEVEL MEASUREMENT PROCEDURES

.3.1 Check the operation of the electronic water-level indicator or interface meter.

3.2 Record the well identification (10), date, and time (using military time) on the Ground Water-Level

Measurement Form.

3.3 Unlock the well and remove the well cap.

3.4

0404121P

Place the well cap on a clean piece of plastic.
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3.5 Check the well for the presence of organic vapors in the 2-inch polyvinyl chloride (PVC) riser pipe

as follows:

1. Calibration of the PID shall be done in accordance with the calibration procedures

described in SOP CT0166-06. Calibration of the PID shall be done at the field office prior

to entering the field.

2. Insert the PID sample inlet straw approximately 3 inches into the riser pipe.

•

3. Record the PID reading on the Ground Water Level Measurement Form. If the reading is

less than concentrations specified in the site-specific HASP, proceed to step 3.6. If the

reading is greater than the concentration specified in the HASP, measure the

concentration in the breathing zone. If the concentration in the breathing zone is less than

the concentration specified in the HASP, proceed to Step 3.6. If the reading is greater

than the specified concentration, allow the riser pipe to ventilate for 10 minutes and repeat

the measurement of breathing zone concentrations until the concentrations fall below the

level specified in the HASP before proceeding to step 3.6. •
3.6 Ensure that the water-level indicator probe has been decontaminated before use, in accordance

with the procedures outlined in SOP CT0166-16.

3.7 Slowly lower the probe into the well riser pipe until an audible and/or visible signal is produced,

indicating contact with the water surface.

3.8 Read the ground water-level measurement from the top of the inner casing at the surveyed

reference point to the nearest 0.01 foot.

3.9 Record the water-level measurement on the Ground Water Level Measurement Form.

3.10 Wind the meter cable measuring tape back onto the spool.

3.11 Replace the well cap and lock.

3.12

0404121P

Decontaminate the meter's probe and cable following the procedures outlined in SOP

CT0166-16.

CTO 0166
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Containerize any decontamination fluids and PPE in accordance with the procedures described in

SOP CT0166-15.

•

•

4.0 ATTACHMENTS

1. Ground Water Level Measurement Sheet
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ATTACHMENT 1

GROUND WATER LEVEL MEASUREMENT SHEET
•

T_ TecIl NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEEl

Pnljec:t N8mr. Project No.:

LooatJoD: PenonneI:

WeatMr CClndItlonl: Uea8urlng Devlce~:---------1
TIdally Inllueneecl: v. ltD Aemlwka:

•

•
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-18

SURFACE WATER SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedure for collecting surface water samples

at the NSWC Crane facility.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Surface Water Sample Log Sheet: A copy of this form is attached at the end of this SOP.

Field logbook

Writing utensil

Multi-parameter water-quality meter: The water-quality meter is used for the measurement of dissolved

oxygen, pH, specific conductance, temperature, oxidation-reduction potential, and turbidity (see SOP

CT0166-13).

LaMotte Turbidity Meter: Used to measure turbidity in the field (see SOP CT0166-13) ..

Disposable sample containers: Disposable sample containers are used to fill sample containers and

transport sample(s) to apump for filtering.

Labeled sample containers: Prelabeled, certified-clean sample containers will be provided by the

laboratory that performs the analyses.

Sample tags: One tag is to be completed and attached to each sample container.

0.45-micron filter assembly: These are single-use filter cartridges used to filter samples scheduled for

dissolved metals or dissolved thorium isotope analyses. The filters become investigation-derived waste

(lOW) after one use.

Peristaltic pump

Silicon tubing

.Ziploc-type plastic storage bags

Shipping containers (coolers)

Trip blank sample (if VOC samples are being collected)

Temperature blank

0404121P CTO 0166
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3.0 SURFACE WATER SAMPLING PROCEDURES

3. i The 'same methods will be used to collect surface water and seep samples. Sampling will start at

the downstream end of a: stream and proceed to the farthest upstream location.

3.2 While standing downstream or from the bank, gently remove.any floating leaves or twigs that may

be present in a sample pool area in a manner that will not disturb the bottom sediment.

3.3 While standing downstream or from the bank, place the sample container in the water at the

sampling location at a 45-degree angle and lower it to approximately half the sample pool depth.

With the mouth of the container facing upstream, fill the container with water, being careful not to

disturb the sediment.

3.4 All samples will be collected into certified-clean, pre-preserved bottles (if preservation is required

for the analysis to be performed) supplied by the laboratory performing the analyses. Sample

containers for volatile constituents (VOCs) must be completely filled so no headspace exists in the

container. Other sample containers should not be filled completely; a small amount of air should

be left at the top. Sample containers will be collected in the following sequence:

Volatile organic compounds (VOCs)

Other Organics

Total metals

Nitrate

Nitrite

Total suspended solids (TSS)

Dissolved metals

•

3.5 Record the date and time that the sample containers are filled on the Surface Water Sample Log·

Sheet, the sample labels, the sample tags, and the Chain-of-Custody Form.

3.6 After the sample label and sample tag are completed and checked, place the sample container

into a ziploc-type plastic storage bag and place the plastic storage bag holding the sample

container into a cooler containing ice.

3.7

040412JP

Repeat steps 3.3 through 3.6 until all the sample bottles containing unfiltered samples have been

filled.

CTO 0166

•



•

•

3.8

3.9

3.10

3.11

NSWC Crane
QAPP

Revision: 0
Date: October 2003

Section: SOP_CT0166-18
Page 3 of 4

Fill two 1-liter unpreserved polyethylene bottles. Use these bottles to transfer the sample for field

filtering. Set up a peristaltic pump for filtering of the dissolved metals samples. Using new, clean,

disposable silicone tubing and a 0.45-micron filter, place the intake tubing from the pump into the

transfer bottle with the filter attached to the discharge end and start the pump. Pre-rinse the filter

with approximately 50-mL of sample water prior to filling the sample containers.

Using the. discharge from the filter cartridge, fill one 1-liter polyethylene sample bottle for dissolved

metals. Repeat steps 3.8 and 3.9 for these sample containers.

Obtain measurements of dissolved oxygen, pH, specific conductance, temperature, turbidity, and

oxidation-reduction potential using the multi-parameter water-quality meter and LaMotte Turbidity

Meter (see SOP CT0166-13). Record the readings in the appropriate fields on the Surface Water

Sample Log Sheet.

Estimate the flow rate of the stream or spring in accordance with SOP CT0166-20. This is an

estimate only. Round the flow rate to the nearest 5 gallons and record this number on the Surface

Water Sample Log Sheet.

•

3.12 Decontaminate all equipment and load the equipment and the sample cooler in the sample

vehicle for transport.

4.0 ATTACHMENTS

1. Surface Water Sample Log Sheet
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ATTACHMENT 1

SURFACE WATER SAMPLE LOG SHEET
•

Project Site Name:
Project No.:

. D Stream
oSpring
DPond
oLake
D Other:
D QA Sample Type:

SURFACE WATER SAMPLE LOG SHEET

Page of

Sample 10 No.:
Sample Location: _

Sampled By.
C.O.C.No.:

Type of Sample:
DLow Concentration
oHigh Concentration

SAMPUNG DATA: ,'" ... q;:, ..,;:(:...~;.\,~ ::i:": ,:;.r.';·l).~:,;;!,':··::·~i:i::.:i"t;'>.:t:;:·:.:,:· . ;'.' .. '.;:
Date: Color pH s.c. Temp. Tutbldlty DO Salinity ORP
Time: Visual Slaudard lIISfau' Deuea C N1tJ 11I2II 'I. mV

Deoth:
Method:

Analysis Preservative Container Requirements CoIJec:ted

•

040412/P

Clrele;jUPJ ficable: .

MSIM~O DUpllc:ate 10 No.:
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STANDARD OPERATING PROCEDURE

NUMBER CT0166·19

SEDIMENT SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) establishes the procedure for sediment sampling at the NSWC

Crane facility.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

The following field forms and equipment are required for sediment sampling.

Sediment Sample Log Forms: A copy of this form is attached at the end of this SOP.

Bound field logbook

Tags tor each sample container

Disposable plastic trowels

Survey stakes and tlagging: Used to mark sampling locations after completion of sampling.

Labeled sample containers: See SOP CT0166-01 for sample identification procedures. Sample

containers are certified clean by the laboratory supplying the containers.

Plastic storage bags

Shipping containers (containing ice)

Surgical gloves

Indelible marker

Chain-ot-Custody Form

3.0 SEDIMENT SAMPLE LOCATION SELECTION

In general, sediments composed of fine-grained materials with greater surface area available for

adsorption are more desirable for sample selection. The fined-grained materials may act as a sink, or

reservoir for adsorbing heavy metals and organic contaminants even if surface runoff concentrations are

below detection limits. Therefore, it is important to locate the specific sampling points where the s~diment

has the greatest percentage of fine particles. The sampling personnel will determine specific sampling
I

locations with these goals in mind.
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4.0 SEDIMENT SAMPLING PROCEDURES

4.1 The sampler will wear clean, disposable, surgical gloves during sampling activities.

4.2 Sampling locations for sediment will be chosen along stream channels and gul!ies where surface

water is visibly flowing, if possible. At these locations, sediment samples will be collected from

beneath the water surface at the water's edge. If water is not visibly present, then the sediment

sample will be collected from an area of deposition where the finest sediment is present and the

sediment is moist or wet.

4.3 A disposable plastic trowel or spoon will be used to clear vegetative matter, cobbles, and gravel

from the surface of the sediment.

4.4 All sediment samples will be collected from a depth of 0 to 4 inches below the sediment surface.

Sample jars for VOCs and AVS-SEM will be collected first by placing exposed sediment material

directly in the appropriate sample jars. The sediment will not be stirred or homogenized prior to

placement in the jars, and the sediment will be transferred to the jars with a minimum exposure to

air. The jars will be filled to capacity in order to minimize the amount of residual air space in the

containers. Separate jars will be used for VOCs and AVS-SEM analysis.
•

4.5 Use the trowel to dig up and homogenize the sediment in an 18-inch-diameter circular area that is

4 inches deep. Stir the sediment within the circular area; do not move the sediment outside the

circle. Also, do not dig or stir sediment that is deeper than 4 inches below the sediment surface.

4.6 Use the same trowel or spoon to scoop the homogenized sediment into the requisite labeled

sample containers.

4.7 Record the sample time (using military time) on the Sediment Sample Log Form. and sample

container labels and tags. Record all other information required on the labels and tags as

specified by SOP CT0166-01.

4.8 Secure the tagJo the neck of the sample container using a wire tie.

4.9

040412JP

Place the tagged sample container into a plastic storage bag and then place the plastic storage

bag holding the sample container into a cooler containing ice.
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4.11

5.0

1.
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Record date, sampling site, site conditions, location map, and other information (e.g., presence

and flow rate of water in ·channel) on the Sediment Collection Log Sheet. Enter the sample

information onto the Chain-of-Custody Form in accordance with SOP CT0166-03.

Using an indelible marker, write the sample identification on a survey stake, and drive the stake

into the ground at the sample location. Tack a piece of brightly colored flagging to the stake. In

addition, tie a piece of flagging to an overhead tree branch or other eye-level object to improve the

ability to relocate the·sampling site in the future.

ATTACHMENTS

Soil and Sediment Sample Log Sheet
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ATTACHMENT 1

SOIL AND SEDIMENT SAMPLE LOG SHEET
•

(-.=1::) Tetra T~h NUS, Inc.

Project Site Name:
Project No.:

DSurface Soil
DSubsurface Soil
DSediment
DOther:
D QA Sample Type:

GRAB SAMPLE DATA: ..

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Sample 10 No.:
Sample Location: _
Sampled By:
C.O.C.No.:

T)1)8 of Sample:
[] Low Concentration
[] High Concentration

Dale:

TIme:

Method:

Monitor Reeding (ppm):

Dept/llntetval Color DeaerlDtlon (Sand. SIlt. ClaY. MoIsture. etc.)

COMPOSITESAMPllEDATA: .

Date:

Method:

Monitor Readings

(Range in ppm):

nne Depth Interval COlor (Sand, SIlt. Ctay. Moisture, etc.)

•
SAMPLECOUECltONlNF<lRMAnON:\': .

Analvsis e-iner Requirements CoRseted OIlIer

040412JP
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U~SO Duplicate 10 No.:
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NUMBER CT0166-20

ESTIMATING FLOW IN SMALL STREAMS
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•

This Standard Operating Procedure (SOP) provides technical guidance on the measurement of stream

channel cross~section and flow in a small stream. Stream flow measurements will be obtained to

evaluate the migration potential of contaminants in a stream channel. This method is applicable for free

flowing streams with uniform flow and widths greater than 3 feet and depths greater than about 6 inches.

Stream flow rates will be measured at the same time as water-level measurements are collected.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Measuring rod or yardstick

Measuring tape

Waders or rubber boots

Colored flagging tape

2x2 inch wooden stakes

Bound field logbook

Waterproof pen

Orange, apple, or small piece of wood

Surface Water Sample Log Sheet

Indelible marker

Stopwatch

3.0 PROCEDURES

3.1 Establish a transect across the stream, along a straight reach where the stream is relatively

narrow and velocity across the stream is relatively uniform. Orient the transect perpendicular to

the flow.

3.2

0404121P

Mark both ends of the transect with colored plastic flagging tape. Tie the flagging to a tree branch

or other elevated (about eye level) object. Drive wooden stakes into the ground at both ends of
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transect and tack a short piece of brightly colored flagging to the stakes. Use a black marker to

identify the transect number, which will be the same as the surface water sample location.

3.3 Measure the total distance across the stream with a measuring tape and record the stream width

(in feet) in the field logbook.

3.4 Measure the depth of water in the stream at three or four points across the stream. Record these

measurements and calculate an average depth. Record the average depth (in feet) in the field

logbook.

3.5 Measure a distance of 20 feet upstream of the transect. Tie a piece of flagging on a tree branch

or other visible location above the stream.

3.6 Go another 20 feet upstream and place the orange or apple in the center of the stream or where

the water current is fastest.

3.7 Using a watch with a timer or a stopwatch, measure the length of time it takes the orange (or

apple) to travel from the first marker flag to the transect location (distance of 20 feet). Record the

time. •
3.8 Repeat step 3.7 two more times. Record the readings and calculate an average time.

3.9 Calculate approximate flow rate in the stream channel by multiplying the stream width (from step

3.3) times the average depth (from step 3.4) times the average velocity (from step 3.8). Record

the estimated flow rate (in fe/s) in the field logbook and on the Surface Water Sample Collection

Log Sheet.

•
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-21

~

HYDRAULIC CONDUCTIVITY TESTING

. 1.0 PURPOSE

This Standard Operating Procedure (SOP) provides technical guidance for the performance and

evaluation of an in-situ hydraulic conductivity testing (slug testing) in monitoring wells at the NSWC Crane

facility.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Solid slug

Pressure transducers and data recorder, including instruction manual

Manual water-level indicator

Hydraulic Conductivity Testing Data Sheet

Watch

Decontamination equipment and supplies

Field logbook

Measuring tape

3~ PROCEDURES

Slug tests are short-term tests designed to provide approximate hydraulic conductivity values for the

portion of a formation immediately surrounding the screened/open interval of a well or boring. These

tests are much less accurate than pumping tests, because a much more localized area is involved.

Therefore, a number of slug tests are typically performed and averaged to determine a representative

hydraulic conductivity value for the formation tested, Performance of slug tests may be preferable to

pumping tests in situations where handling of large volumes of contaminated water is a concern or when

time or budget constraints preclude the more expensive and time-consuming setup and performance of a

pumping test.

The procedure is summarized below:
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Determine the total depth of the well using a weighted tape or other measuring device. A

pressure transducer attached to a data logger will be placed in the well approximately 1 foot from

the bottom of the well. The transducer will be positioned so t~at it is about 5 to 10 feet lower than

the slug.

•
3.2 Record the well number, the transducer probe identification number being used, the PSI rating for

each probe, the depth below top of casing where each probe is positioned, the static water level

in the well, and any other information relative to the setup and performance of the slug test. Data

and information should be recorded in a bound field notebook and on the Pumping Test Data

Sheet.

3.3 A falling-head test can be performed where the slug is lowered into the well and the rate of

water-level fall with respect to time is recorded until equilibrium is reached. A rising-head test can

be performed where a slug is lowered into the well and the water is allowed to equilibrate, then

the slug is removed and the rate of water-level rise is measured with respect to time. Falling

head slug tests should only be performed in wells with fully submerged screens, and rising head

slug tests can be performed in wells with either partially or fully submerged screens or open

intervals. •
3.4 Remove or insert the slug and immediately start the data logger. Record the starting time for the

data logger on the hydraulic conductivity testing data sheet.

3.5 Manually measure the depth to water with a water depth indicator to estimate the rate of recovery

while the data logger is in the sleep mode. Enter the reading onto the form sheet, along with the

corresponding transducer reading from the same time.

3.6 Observe the water-level readings when the data logger can be read. Record the times and the

readings on the form sheet.

3.7

0404121P

Rate of recovery measurements shall be obtained from time zero (maximum change in water

level) until water-level recovery exceeds 90 percent of the initial change in water level. In low

permeability formations, the t~st may be cut-off short of 90 percent recovery due to time

constraints. Time intervals between water level readings will vary according to the rate of

recovery of the well. For a moderately fast recovering well, water-level readings at 0, 0.1, 0.2,

0.3, 0.4, 0.5, 0.75, 1.0, 1:25, 1.5, 2.0, 2.5, 3.0, 4.0, ... minutes may be required. With practice,

readings at down to 0.05-minute (3 seconds) time intervals can be obtained with reasonable

CTO 01~6
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accuracy, using a pressure transducer and hand-held readout. For wells that recover very fast,

the pressure transducer and data logger can be set on a logarithmic recording interval. Time

intervals between measurements can be extended for slow recovering wells. A typical schedule

for measurements for a slow recovering well would be 0, 0.25, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 4.0,

6.0, 8.0, 10.0, 15.0, 20.0, 30.0, ... minutes from the beginning the test. Measurements will be

taken from the top of the well casing.

Stop the test when equilibrium is reached and repeat as necessary to ensure reproducibility.

Remove the pressure transducer, the slug, and the cables from the well and thoroughly

decontaminate, in accordance SOP CT0166-16.

3.10 Check all field notes, copy, and place into one file for each test. Download the data recorder as

soon as possible and check data. Make an electronic file and paper file of all data and place with

the. file for evaluation .later.. Confirm that the data are usable for the intended analysis prior to

leaving the field. Time and recovery should be field plotted on semilog graph paper to determine

the data quality. The data set should plot along a sloped, straight line. If excessive data scatter

• is observed, the test should be rerun until acceptable results are obtained.

4.0 PERSONNEL

A qualified geologist or hydrogeoiogist, with experience with these test procedu'res and equipment, will be

needed for each sampling team to carry out the hydraulic conductivity tests.

5.0 ATTACHMENTS

1. Hydraulic Conductivity Testing Data Sheet

•
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ATTACHMENT 1

HYDRAULIC CONDUCTIVITY TESTING OATA SHEET •
~.

Tetra Tech NUS, Inc.

HYDRAULIC CONDUCTIVITY
TESTING DATA SHEET

BOREHOLE •

0404121P

PROJECT NAME: . WElL/BORING NO.: .

PROJECT NO.: GEOLOGIST: .

v.£LL DIAMElER: . SCREEN LENGlH/DEPlH: TEST NO.: ..: ..

STATIC WATER LEVEL (DepthjEJe'iQtion): DATE: .

.3 TEST TYPE (Rlslng/Fatling/Constant Head): CHEa<ED: .

~ ~ETHOD OF INDUCING WATER LEVEl.. Q-IANGE:: PAGE or ......
~ REFERENCE PT. FOR 'M.. MEAS. (Top of Casing. Transducer, etc.): .

.. f---':oEL""AC':PC::S"'EO=--o-""M=-EAC':S""U':oRE"'O:-'lr-::O=-RA""WO=O""'WN::--"--':oE""'LAC':PC::S=-EO=--o-""M=-EA""S-U':oR"'EO:--1r-::O':oR-AWOC'=:O"'WN-::-:-o-\\fI-'-SC-H-E"-.-nc----1
r 'minD.oMrE._.} WATER ~VEL OR H~AO. (6H) . TIME WATF;R LEVEL OR HEAD (6H) rc
; lr .... (feel) {feet} rmln. or see.) (feen (teen WELL •
III

§I-----__+----_+_----l_---__+----_I__---~
~
:I:,I-----__+--~-_+_----l_---__+----_I__---~

I ~ I-~~
5!f-- -+- ~I-----_+_---_jf-----_+_---~.
~

1-------+-----1-----1------+----_+_------1 ""I---!-l'-----
~=

I-------+-----I-----I------+-----+-------I~=

~=
z Z

~ ~1----+--_---:.-+-----1----+----4-----1 ~

f------__+----+-----l_---__+----_+_---~g=<=:I-J---
0:

f------__+----+-----l_---__+----_+_---~L"'_--..JL...- _

5:l Indicate Sv.t. .
Depth on Oro."9

REMARKS:

CALCS,SKETCH MAPS, ETC.:

CTO 0166
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1.0 PURPOSE

,-", t":~-t'y~:{':?: ,_:~'.~.. ~~< ~r'~"'" ~~~.~,;::r~' .~~~_~~l

, .,:¥, .~:

" ,
" 'I

;.~ .

STANDARD OPERATING PROCEDURE

NUMBER CT0166-22

FIELD TEST KIT ANALYSIS

NSWCCrane
QAAP

Revision 0
Date: October 2003

Section: SOP_CT0166-22'
Page 1 of 7

The purpose of this Standard Operating Procedure (SOP) is to establish the procedure for the field

chemical analysis of parameters in ground water using field test kits. The following parameters are

included in this SOP:

• Alkalinity

• Carbon Dioxide

• Dissolved Oxygen

• Ferrous Iron

• Hydrogen Sulfide

' . Manganese

• • Nitrite
r!~

• Sulfide

The NSWC Crane Environmental Protection Department must approve any deviations from this '

procedure.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Field Chemical Analytical Log Form: A copy of the Field Chemical Analytical Log Form can be found in

Attachment 1 of this SOP.

Field analytical test kits, methods, and reagents: The following table presents the required analytical

test kits to be used for field analysis. Specific reagents and bottle requirements are included in each

procedure. Current copies of the procedures will be maintained on-site during the field program. They

will be accessible during use of the Field Test Kits.

".
0404121P CTO 0166



Parameter Make Model Method Number Equipment!
Method Chemistry

Alkalinity CHEMetrics K-981 0 ASTM D 1067-92 CHEMets vacuum vials/HCL Titrant
K-9815 w/pH indicator .\

K-9820

Carbon Dioxide CHEMetrics K-1910 ASTM D513-82 CHEMets vacuum vials/Rhodazine 0
K-1920 and Indigo Carmine
K-1925 Sodium Hydroxide w/pH indicator

Dissolved Oxygen CHEMetrics K-7501 ASTM D 5543-94 CHEMets vacuum vials/Rhodazine 0
K-7512 and Indigo Carmine

Ferrous Iron HACH DR-850 HACH 8146 Colorimeter /
1,10 Phenanthrolein

Hydrogen Sulfide HACH HS-C HACH Proprietaryl Color Chart!
-- Mod. SM 426C Effervescence through Sulfide

reactive paper

Manganese HACH DR-850 HACH 8304 Colorimeter /
Cadmium Reduction

Nitrite HACH DR-850 HACH 8507 Colorimeter /
Mod EPA 354.1 Diazotization

Sulfide HACH DR·850 HACH 8131- Colorimeter I
EPA 376.2 Methylene Blue

3.0 FIELD ANALYTICAL PROCEDURES

NSWC Crane
QAAP

Revision 0
Date: October 2003

Section: SOP_CT0166-22
Page 2 of 7 •

•

,
t,:

3.1 General

The procedures for each of the individual analyses will be maintained in the field during the entire

sampling program. The procedures give a detailed explanation on how to perform each particular

method, and include information on sampling/storage. accuracy checks, interference, reagents, and

apparatus.

3.2 Quality Assurance/Quality Control Procedures

Accuracy checks shall be performed to check the performance of the reagents, the apparatus, and the

analytical procedure. These accuracy checks include standard solutions. field duplicates. and reagent

blank correction. The field test kit procedures detail how to perform each of the accuracy checks for each

parameter.

Prior to analysis, the expiration dates of reagents will be checked. If the reagents have exceeded their

shelf life, the reagents will be replaced. If deviations from the applicable analytical procedure are

identified, the deviations will be corrected and the associated samples re-analyzed. If no problems are •

040412JP CTO 0166
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identified with the reagents, apparatus, or procedures, interference may be present. Associated data will

be qualified as estimated in the 'notes' section on the sample logsheet. Field duplicate results will be

evaluated for relative percent difference (RPD). If the RPD exceeds 30 percent, the associated data will

be qualified as estimated.

The following table describes the type and frequency of accuracy checks required for each parameter.

Parameter Standard Solution Field Duplicate Reagent Blank
Correction

Alkalinity None 1 per 10 None

Carbon Dioxide None 1 per 10 None

Dissolved Oxygen None 1 per 10 None

Ferrous Iron None 1 per 10 None

Hydrogen ,Sulfide None 1 per 10 None

Manganese None 1 per 10 None

Nitrite, 1 per round 1 per 10 1 per lot

Sulfide None 1 per 10 None

• 3.3 Sample Handling and Storage

,'.:~

;:

Each of the field parameters requires slightly different sampling procedures and storage limitations. In

order to compile these procedures and limitations into one location for reference in the field, the following

table has been prepared that presents parameter-specific requirements for sampling and storage.

Parameter Handling Storage

Alkalinity Avoid agitation and May hold for 1 hr. at 4°C with zero headspace; warm to
exposure to air room temperature before analysis.

Carbon Dioxide Avoid agitation and May hold for 24 hr. at 4°C with zero headspace; warm
exposure to air to room temperature before analysis.

Dissolved Oxygen Avoid agitation and Analyze immediately.
exposure to air

Hydrogen Sulfide Avoid agitation and, Analyze immediately.
exposure to air

Ferrous Iron Avoid agitation and Analyze immediately; keep out of sunlight.
exposure to air; filter if
visibly turbid

Manganese Av.oid agitation and Analyze immediately.
exposure to air; filter if
visibly turbid

0404121P CTO 0166
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--

Parameter Handling Storage

Nitrite Utilize standard sampling Mayhold for 24 hr. at 4°C; warm to room temperature
techniques before analysis.

Sulfide Avoid agitation and. Analyze immediately.
exposure to air

4.0 ATTACHMENTS

1 Field Analytical Log Sheet Geochemical Parameters

•

•

•
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ATTACHMENT 1

FIELD ANALYTICAL LOG SHEET GEOCHEMICAL PARAMETERS'

Note: AnaIyte, method. ancIIor equipment may be deleted from form if not being perfonned.

FIELD ANALmeAL LOG SHEET
GEOCHEMICAL PARAMETERS

Pa ofTetra Tech NUS. Inc. age

Proiect Site Name: Sample 10 No.:

Proiect No.: Sample Location:

SamoledBv: Duplicate: ·0
Field Analvst: Blank: 0
Field Form Checked as per OAlOC Checklist (initials):

1sAMPJ.JNG DATA: .. ' i;"<'l::~' '. ,:1::;:',1', ......!; .., ;;!:.~ !::::";:>;'~": .:: ... ~, .. ...

Date: Cdor pH s.C. Temp. TurtlIdiIy DO Selinlty ~PIElt)

iTme: (Visual) (S.U.) (mSIcm) l"c> (I'rI'l1) (mall) (..) (-+1-_)

Method:
1sAMP.L£ COI..U:CT1ONIANALYSIS INFORMATION: .. ' ...., .. :.. .. >;!; : " ··if.;':· ... . '~': ,: :;.;:':

." ::-.::i:.···: ". "',,.,,-
..,

ORP (Eh) (+I. mv) 8llClrOde MaJce & Model:

ReI......... EIec:trode Idrcle ane): SiIver-SilY« Cl\Ioride I CalOl118l I Hycl10gen

Dissolved Oxygen:
Equipment: ChemetriCS Test Kit ConcentrlIlion: ppm

RanII8 Used: Ranoe MeIIlod Contentl8llon lIPlII

[J o to 1 DDIll 1(·7510 AnalySis TIme:

[J 1 to 12 ODm K-7512

Equipment: HACH Digftal TotralDf OX·DT Analysis Time:

R8nlIB Use<:t 'Ranae 1Sart1>le Vol. IClItlIidQe IMuItiDIier Ie-I Multipt;er Ie-_I
[ Him<lll 2llO m! O.2OON 0.01 x 0.01

2·10 rnQ/l 100m! O.200N 0.02 xO.D2 : ::
Noles:

carbon Dioxide:
Equipment a-IcI Test 101 Conoentralion: ppm

Ra lIll Used: R3nae - Conc:enlnl\iQn oem

10to loomrn K·1910 Analysis Time:

100 II> 1000 DDm K·192O

2solo2S00D<Jm K-l925

Equipmela; HACH lligilaI TdralDr CA-OT

Ra"," Used: R3nae ISande Vol. ICartrld08 I MljtiDlier TIt1IIlionCounl I I~

lG-501Jlf>'L 200m! . O.3636N 0.1 xO.l c mgIl

20-100 mall loomt O.3636N 0.2 ,,0-2 - mall
1~mat1.. 200m! 3.638N 1.0 .'.0 . '" mall

200-1000 rne¥L loomt 3.638N 2.0 ,,2.0 '" mgIl

Standard AddIlions: U TI1nInIIotDIariIy:___ Oigllls Requinld: 151.:___ 2J\d.'___. 3rtI.,___

I'lDlelr.

Hydrogen, dlssoIYed
Equipment: 8ullbIe sllIp~ IleId rlVl1IlDd

SlaIllllripper 81 (lime)

End 8lripper at (time)

TGlaI strtppe, llme ,PumpIll18 mtIlili_1nute

•

••
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ATTACHMENT 1 (Continued)

FIELD ANALYTICAL LOG SHEET GEOCHEMICAL PARAMETERS •
Note: Analyte, method. andfor equipment may be deleted from form if not being pelformed.

AELD ANALmeAL LOG SHEET
GEOCHEMICAL PARAMETERS

T""" recti NUS. Inc. Paae of

Proiect Site Name:

Proiect No.:

Sample 10 No.:
Sample Location:

Sampled By.

Field Anatvsl:

Duplicate: 0
Blank: n

Alkalinity: '.
Equipment O1emetnca Tesll<it.

ConcsnlJa1lon: ppm

Ranoe Used:

1010100""'"

o
50 10500 Illl'"

10010 lOOO'llOlTl

K-9810

K·98IS

K-982O

AnaIyuis nme: _

FlIt_O

HACH Oigllai:riuator AL-DT

T1lralian CounI MuIlloIler I Cani:enlJ1l\ion

& xO.I = ':-man..
& x 0.4 = moll.

& xl.O = man..
& x 2.0 = man..
& x 5_0 = man.. •& x 10.0 = mo'L

I
_e

Ranae 15atnOle Vol. 1cartr1dae I~
IQ.40mall lOOmi O.l500N 0.1

AO-l60 """'- 25m! O.IIlOON 0."

IOQ.4OO moll. l00ml I.IlOON 1.0

200-800 rnWL 50mI . I.GOON 2.0

500-2000 mall 20m! 1.IlOON 5.0

l00Q.4000 moll. lOmi I.600N 10.0o

Ra; Used:

Iparameter. Il!)dlOllide I ~ I-==--
. Rela_ip: " "

SlllndanIAOditk- 0 TdnlnIMoIarity.__, _ OigI1sRaqui~ lat.:__ 2nd.:__3Id.:__

Noles:

Ferrous Iron (1'e'1:
~ OIHSO Mot __ Range: 0 . 3.00 "'9'L Concen1rBtion: ppm

1'rogr8nvMocIul: 50Qnm 33
AnaIy&ls nme; _

Equi;>ment:

Nelles:

1R-18C Calor Wheel Rango: 0 - 10 "9'l
Filllll8lt. 0

Ellceedect 5.0 mgIllllllllll on calor charl: 0

Hydrogen Sulfide (HtS):

E~ HS-C

Noles:

Range: 0 • 5 mgIl..

Conc:an!Jation: ppm

AnaJr.liS T1m8: _

Sulfide (S~;

EquipnwIt: ChomeIIic:s Test KIt Range: 0 • 10 mgIl Concenl1a1lon: ppm

RlIngeUsed:

LJ
LJ

Ranae'
0101 ppm

I to 10 lIllm

1<-8510

1<-9510

AnalysIs nmo: _

~ O~

~:61Onin

~ _ _ Range: 0·0.7'0 mgIl

93

Nola:

•.":..
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ATTACHMENT 1 (Continued)

FIELD ANALYTICAL LOG SHEET GEOCHEMICAL PARAMETERS

Note: Analyte. method, and/or equipment may be deleted from fonn if no« being perfonned.

FIELD ANALmCAL LOG SHEET
GEOCHEMICAL PARAMETERS

•

0404121P

TIlI18 Tech NUS. Inc. Paoe of

Prolect Site Name: ' Sample 10 No.:
'.

Pmiecl No.: Sample Location:

SamoledBv: Duplicate: 0 ..

Field Analvsl: Blank: D
Sulfate (SO.~:

EQuipment OR-8S0 DR-8 __ Range: 0 • 70 rngIl Con:al\ll8liOll: ppm

ProgramlModule', 91 Analysis 1lme:

StandaIll SoIuIion: 0 Resul1s: Rl8t8cI: 0
0 ---

SIandan:l Additions: DigIls Rsquired: !l.1m1:__ o.2mJ:__O.3mI:___

Nola:

Nitrats'(NOi-N):
Eq~'" DR-8S0 DR-8 __ Rango: 0.050n¢ ,J. Col lC8l1lnltion: ppm_.

Fillenlct 0Progra~u1e: 55 AnaJyals Time:

Standard $OOIlal: 0 Re$ulls: NiIltIe lnleIlerence TrealnJOIll: 0 R8agent IIIat1I< ComIcllon: 0
0 -

SlandaJ,d Additions: Digits ReQUired: O.lmt__ D.2mt__O.3ml:__

IAJIemata torms:~__NaNO, mg.\.

Notes (1): If.results are over limit use dilution methOd at step 3, 5m1 sample 10ml 01 result xa. range uplo 1.5mg/L

-..:
Nitrite (NO;-N): ConcenIra1Jon: ppm

EquIpnenl: DR-8S0 DR-8 __ Range: 0·0.350 mgII. . AnaIyois TlI'fIG: Flllered: 0
PI'llg11Il1lIMod 62

Standard 5oMlon: 0 Results: Reagent 8lan.!LComlcticn: 0---_:'
MangIIMse (Mn~: Concenlra1lCl'l: ppm

EquIpnenl: llA-85O DR-8 __ Range: 0 ' 20.0 "9'l Analysis Tlmv. FilI8l1ld: 0
Pnlgrarn/McldUB 52Snm 41

Srandard Solution: 0 ReaJlls: Digestion: 0 R&agenl Blank Corr8t1lon: 0
0 ---

Slandard AlldllIon&: DIgits Requinld: O.lmI:__ 02mt__O.3mI:__

EquiJll1*ll: HACHMN-S ReJ19a: 0 • 3 rngIl

Holes:

QAIQC Checldlst:

AD dlda II8Id9 have been completed as 1IlIC8SSlIry: 0
Com1c:t measurement units are cItecIln !he SAMPUNG DATA bloclc: 0
Values ciled In 1IIe SAMPlING DATA bloc:k are conslslent wilh the Groundwater S8mple log Sheet: 0
MuIllpllca1lan Is correct lor each WtipIier table: 0
Anal c:aIulaIBd concenlnltion 1& wtlhIn lhB approprialD RBtIf18 /J$Bd.bloclc: 0
AIlaJinIty FIeIBtionsirJp 1& detennined approprially as per manufaclW1!r (HACH) 1ns1ructlons: 0
QAIQC sample (e.g., Std. Addltlona. etc.) lrBq\lency is appropriate as per lhe ptojecl planning lloCUments: 0
NIlrtlB InIet1enlnce trSBtmenI was used lor NiInItll tesllf NitrIte was deteelBd: 0
iTllle block on each Da08 of tonn IS InltIaIzed bY person who lhIs OAIOC Checklist: 0

eTO 0166
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-23

BLADDER PUMP INSTALLATION AND REMOVAL

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to establish procedures for installation of low

flow bladder pumps into monitoring wells. This SOP also establishes the procedure for the removal of

these pumps from wells when necessary for well or pump maintenance and reinsertion of the pump into

the well.

The following field forms and equipment are required for low-flow pump installation and removal.

The NSWC Crane Environmental Protection Department must approve any deviations from this

procedure.

• 2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Bound Field Logbook

Plastic sheeting

Surgical gloves

Well key

Teflon®-lined PVC bladder pump: Well Wizard® Pump model P1150, constructed of polyvinyl chloride

(PVC) and Teflon®, manufactured by QED Environmental Systems or equivalent. The pump dimensions

are 1.66 inches in diameter and 19.5 inches in length, with a pump volu'me of 0.130 liters.

Teflonllli-lined polyethylene tubing

Sample-line freeze protector

040412/P CTO 0166
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Sample discharge adapter

2-inch well cap assembly

3.0 PUMP INSTALLATION PROCEDURES

3.1 Obtain information on the total depth of the well, static water level, depth of the screened interval,

and the length of the screen.

3.2 Calculate the length of Teflon®-lined tubing necessary to position the pump within the screened

interval of the monitoring well (the pump supplier will assist with this task).

3.4 When the pump assembly (pump, attached tubing, and well cap) is -received from the

manufacturer, remove the pump from the protective shipping bag. Examine the pump assembly.

Examine all fittings and connections for tightness. Check the threaded PVC screen to insure that

it is snug.

. 3.3 Order the Teflon®-lined bladder pump from the manufacturer with Teflon®-lined tubing factory cut

to length and attached to both the pump and well cap. Specify the required tubing length. Also

specify that the pump must be tested for United States Environmental Protection Agency (U.S.

EPA) priority pollutant parameters. •
3.5 Each pump will be accompanied by a certification from the manufacturer. Record on the

certification the identification of the well in which the pump is to be installed. Record in the Field

Logbook the manufacturer's name, date of manufacturer's certification, pump model, batch serial

number, and identification of the well in which the pump was installed.

3.6 Place the pump assembly into the shipping bag or lay the pump on clean plastic next to the

monitoring well into which the pump assembly is to be installed. Wear clean, disposable surgical

gloves while handling the'pump.assembly.

3.7 Unlock the well.

3.8

040412JP

Insert the pump into the 2-inch PVC riser pipe of the well. While holding the tubing, slowly lower

the pump, taking care not to kink the pump tubing. When the tubing is inserted to its complete

CTO 0166

•



•
NSWC Crane

QAPP
Revision: 0

Date: April 2004
Section: SOP_CT0166-23

Page 3 of 3

length, suspend the pump and tubing assembly on the top of the riser pipe using the attached well

cap assembly. Wear clean, disposable surgical gloves while handling the pump assembly.

•

3.9

4.0

4.1

4.2

4.3

4.4

Replace the outer protective cap and lock the well.

PUMP REMOVAL AND REPLACEMENT PROCEDURES

Spread approximately ten square feet of clean plastic sheeting next to the well.

Unlock and open the well.

Pulling on the well cap assembly, slowly remove the pump and tubing from the well. As the tubing

is being removed from the well, coil the tubing into a manageable size. When the tubing, pump,

and cap have been removed from the well, secure the coil of tubing using string or plastic wire ties

and lay it on the plastic sheeting. Wear clean, disposable surgical gloves while handling the pump

assembly.

If the pump is to be removed from the site and later reinserted into the well, attach a label to the

pump. On the label record the identification of the well from which the pump was removed. Place

the pump and tUbing into a plastic bag and also label the outside of the bag. Wear clean,

disposable surgical gloves while handling the pump assembly.

•

4.5 If the pump is removed for more than a short time (e.g. a few hours) and will not be removed from

the location of the monitoring well, place the pump, tubing, and cap into a clean plastic bag until

the pump is reinstalled.

4.5 Reinsertion of the pump is accomplished by following steps 3.7 and 3.8..

4.6 Record activities in the bound Field Log Book.

0404121P CTO 0166
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STANDARD OPERATING PROCEDURE

NUMBER CT0166-24

PLANT TISSUE SAMPLING

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures to be used for the collection of plant

tissue samples during field activities at the NSWC Crane facility.

2.0 REQUIRED FIELD FORMS AND EQUIPMENT

Aluminum Foil

Chain-of-custody (COC) records

Camera

Cooler

Conventional freezer (for freezing samples) - May be able to use dry ice

Disposable medical-grade gloves (i.e., latex, nitrile)

Dry Ice

Hand pruner

100 ft measuring tape

Paper towels

Plastic sheeting for a clean work surface

Razor'knife

Required personal protective equipment (PPE), including work clothes for handling dry ice

Sample labels and tags

Sample log sheets

Scale to weigh approximately 20 to 50 grams of vegetation

Sealable polyethylene bags (i.e., one gallon Ziploc bags)

Stainless steel bowl to rinse vegetation

Stainless steel tongs

Survey flagging: Used to mark sampling locations after completion of sampling.

Telescopic tree pruner

Writing utensil with indelible ink

0404121P CTO 0166
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Only above-ground portions of plants will be collected. Vegetation from different species should be kept

separate. A photograph (or several if necessary) should be taken of each species collected to show

distinguishing characteristics that may be necessary for species identification as described in Section 3.5

below.

3.1 Collection of Plant Tissue from Non-Woody Shrubs and Small Sedges

.The following procedure should be followed when collecting plant tissue from shrubs and small sedges

(non-woody plants).

1. Place clean plastic sheeting next to the plant that will be sampled. Use this area as the work space

for Steps 2 though 11.

2. Place the scale on the plastic sheet.

3. Place a piece of aluminum foil on the scale and tare the foil to obtain a

4. 0 gram starting weight.

5. Clip the aboveground portions (shoots) of selected plant species with a small hand pruner about

1 inch above soil surface. Care should be taken to prevent the shoots from coming into contact with

the soil.

6. Place the tissue on the aluminum foil on the scale and weigh the sample.

7. If 50 grams of tissue has been collected, go to Step 8.

8. If less than 50 grams of tissue has been collected, collect additional plants from this location. The

plants should be the same species as those already collected from that location. Repeat Steps 5 and

6.

••

9. Once 50 grams of tissue has been collected, pour 2,500 mL of DI water into a clean stainless steel

bowl. Dunk the plants in the water using a clean pair of stainless steel tongs and swirl them around

to rinse the soil/dust off of the plants. •

0404121P CTO 0166



•

•

NSWCCrane
QAPP

Revision: 0
Date: June 2004

Section: SOP_CT0166-24
Page 3 of 10

10. Remove the plants from the water with the tongs and blot them dry with clean paper towels. Discard

the rinse water on the ground unless a rinsate sample will be collected. The biota rinsate is the water

left over from this procedure (this is not the same as the rinsate blank). If a rinsate sample will be

collected and analyzed, see Section 3.6.

11. Place the dried plants into a one-gallon resealable plastic bag using the clean tongs and seal the bag

shut.

12. Complete all required information on the sample labels (see SOP CT0166-01) and secure the

sample label to the resealable plastic bag.

13. Immediately place the samples in a cooler with dry ice to freeze the plants or place the sample in a

cooler with wet ice and take the sample back to the freezer at the trailer within 2 hours.

14. Record the required information on the Plant Tissue Sample Log. Sheet and the COC Record form

(see SOP CT0166-03).

3.2 Collection of Plant Tissue from Woody Shrubs

The following procedure should be followed when collecting plant tissue from woody shrubs with leaves.

1. Place clean plastic sheeting next to the plant that will be sampled. Use this area as the work space

for Steps 2 though 11.

2. Place the scale on the plastic sheet.

3. Place a piece of aluminum foil ori the scale and tare the foil to obtain a

4. 0 gram starting weight.

5. Pick the leaves of selected plant species by hand using clean gloves.

6. Place the leaves on the aluminum foil on the scale and weigh the sample.

7. If 50 grams of tissue has been collected, go to Step 8.

0404121P CTO 0166
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8. If less than 50 grams of tissue has been collected, collect additional plants from this location. The

plants should be the same species as those already collected from that location. Repeat Steps 5 and

6.

9. Once 50 grams of tissue has been collected, pour 2,500 mL.of 01 water into a clean stainless steel

bowl. Dunk the leaves in the water using a clean pair of stainless steel tongs and swirl them around

to rinse the soil/dust off of the leaves.

10. Remove the leaves from the water with the tongs and blot them dry with clean paper towels. Discard

the rinse water on the ground unless a rinsate sample will be collected. The biota rinsate is the water

left over from this procedure (this is not the same as the rinsate blank). If a rinsate sample will be

collected and analyzed, see Section 3.6.

11. Place the dried leaves into a one-gallon resealable plastic bag using the clean tongs and seal the

bag.

12. Complete all required information on the sample labels (see SOP CT0166-01) and secure the •

sample label to the resealable plastic bag.

13. Immediately place the samples in a cooler with dry ice to freeze the leaves or place the sample in a

cooler with wet ice and take the sample back to the freezer at the trailer within 2 hours.

14. Record the required information on the Plant Tissue Sample Log Sheet and the COC Record form

(see SOP CT0166-03).

3.3 Collection of Plant Tissue from Trees

The following procedure should be followed when collecting plant tissue from trees.

1. Find a tree of the appropriate species with a diameter at breast height (DBH) of at least 10 inches (if

available).

2. Measure and record the diameter of the tree approximately 4.5 feet from the ground using a tape

measure. •
040412JP CTO 0166
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3. Measure the diameter of the crown at the widest point and again 90 degrees to the diameter at the

widest point using the 200 ft measuring tape. Record both measurements on field log sheets.

4. Before collecting samples for chemical analysis, collect some average size leaves using a telescopic

tree pruner to remove low-lying branches, if necessary. Weigh the leaves to get an idea of how many

leaves will need to be collected for each sample. This step will not need to be repeated at other

locations if similar sized leaves will be collected.

5. Place clean plastic sheeting next to the tree that will be sampled. Use this area as the work space for .

Steps 6 though 17.

6. If the leaves can be reached by hand, remove the leaves using clean gloves and place them on the

clean plastic sheeting to be used as the work space. Go to Step 8.

7. Ifthe leaves cannot be reached by hand, place a separate plastic sheet under the branch that will be

sampled. Remove branches with leaves using a telescopic tree pruner and have the branch fall onto

the clean plastic;'do not collect leaves from the ground. Place the tree branches on the other plastic

sheet that will be used as the work space.

8. After adequate numbers of leaves are collected (based on the approximate number required from

Step 4) Place the scale on the plastic sheet.

9. Place a piece of aluminum foil on the scale and tare the foil to obtain a'O gram starting weight.

10. Pick the leaves from the branches by hand using clean gloves.

11. Place the leaves on the aluminum foil on the scale and weigh the sample.

12. If 50 grams of tissue has been collected, go to Step 8.

13. If less than 50 grams of tissue has been collected, collect additional branches from this location from

the same tree. Repeat Steps 9 through 11.

14. Once 50 grams of tissue has been collected, pour 2,500 mL of 01 water into a clean stainless steel

bowl. Dunk the leaves in the water using a clean pair of stainless steel tongs and swirl them around

to rinse the soil/dust off of the leaves.
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15. Remove the leaves from the water with the tongs and blot them dry with clean paper towels. Djscard

the rinse water on the ground unless a rinsate sample will be collected. The biota rinsate is the water

left over from th!s procedure (this is not the same as the dnsate blank). If.a rinsate sample will be

collected and analyzed, see Section 3.6.

16. Place the dried leaves into a one-gallon resealable plastic bag using the clean tongs and seal the

bag.

17. Complete all required information on the sample labels (see SOP CT0166-01) and secure the

sample label to the resealable plastic bag.

18. Immediately place the samples in a cooler with dry ice to freeze the leaves or place the sample in a

cooler with wet ice and take the sample back to the freezer at the trailer within 2 hours.

19. Record the required information on the Plant Tissue Sample Log Sheet and the COC Record form

(see SOP CT0166-03).

3.4 Collection of Acorns

The following procedure should be followed when collecting acorns.

1. Find a tree with acorns on the branches at heights that can be reached with the telescopic tree

pruner.

2. Measure and record the diameter of the tree approximately 4.5 feet from the ground using a tape

measure.

3. Measure the diameter of the crown at the widest point and again 90 degrees to the diameter at the

widest point using the 200 ft measuring tape. 'Record both measurements on field log sheets.

4. Before collecting samples for chemical analysis, collect 10 acorns using a telescopic tree pruner (if

necessary) to remove low-lying branches. Open acorns and weigh the inside portion to determine

how many acorns are needed to obtain 50 grams of sample. Discard those acorns.

•

•
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5. Place clean plastic sheeting next to the tree that will be sampled. Use this area as the work space for

Steps 6 though 17.

6. Place a separate plastic sheet under the branch that will be sampled. Use a telescopic tree pruner (if

necessary) to remove low-lying branches that contain acorns and have the branch fall· onto the clean

plastic; do not collect acorns from the ground. Place the tree branches on the other plastic sheet that

will be used as the work space.

7. After adequate numbers of acorns are collected (based on the approximate number required from

Step 4) pour 2,500 mL of DI water into a clean stainless steel bowl. Pick the acorns from the

branches and place them into. a plastic .bag. Discard any acorns with broken shells.

8. Place the whole acorn into the water and swirl them around to rinse the soil/dust off of the acorns. Do

not open the acorns.

9. Remove the acorns from the water with the tongs and blot them dry with clean paper towels. Discard

the rinse water on the ground; no biota rinsates for chemical analysis will be collected for the acorns.

10. Place the acorns into a clean one-gallon resealable plastic bag using the clean tongs and seal the

bag.

11. Complete all required information on the sample labels (see SOP CT0166-01) and secure the

sample label to the resealable plastic bag.

12. Immediately place the samples in a cooler with dry ice to freeze the acorns or place the sample in a

cooler with wet ice and take the sample back to the freezer at the trailer within 2 hours.

13. Record the required information on the Plant Tissue Sample Log Sheet and the COC Record form

(see SOP CT0166-03).

3.5 Documentation of Plant Species

An attempt will be made to have a forester from the Base identify the plant species that are collected for

analysis. If that is not possible, the following procedure will be used to document the plant identification.
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1. Photograph the plants from a distance, and then photograph a close up of the bark, branches, and

other distinguishing features.

2. Cut off the representative portions of the plant (or similar plant to the one that was collected),

including leaves, small branches, seeds, etc. (or the entire plant if it is small) and place them in a one

gallon resealable bag. The representative pieces may vary on the species so contact Peyton Doub (a

TtNUS field biologist) at the number listed below to determine which pieces he would need based on

a description given to him over the telephone.

3. Complete all required information on the sample labels (see SOP CT0166-01) and secure the

sample label to the resealable plastic bag.

4. Immediately place the samples in a cooler with wet ice until shipment.

5. Send the plant pieces to Peyton Doub, via overnight express, at the address listed below. The

samples do not need to be refrigerated during shipment.

Peyton Doub
Tetra Te,ch NUS, Inc.
20251 Century Blvd. Suite 200
Germantown, MD 20874
(301) 528-3089

3.6 Collection of Rinsate Sample

As presented in Sections 3.1 .through 3.3, the vegetation will be rinsed in a stainless steel bowl using

distilled water. A maximum of three rinsate samples will be collected for chemical analysis as part of this

investig!'ltion to determine if explosives on the outside of the plant were rinsed off into the rinsate water.

The three samples will consist of the following:

• . Water used to rinse residue from a shrub (Section 3.1)

• Water used to rinse residue from a leaf from a shrub (Section 3.2)

• Water used to rinse residue from a leaf from a tree (Section 3.3)

The following procedures will be used to collect the rinsate water:

1. Obtain a stainless steel bowl with a spout on it or create a spout on an existing stainless steel bowl

using a hammer or pair of pliers. Use this bowl for collecting the rinsates for chemical analysis.

•

•

•
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2. After the ririsate is collected as described in Sections 3.1 through 3.3, pour the rinsate into the

appropriate sample bottles.

3. Two 1,000 mL bottles need to be filled so an extra 500 mL of water was used for the rinsate to

account for spillage.

3.7 Packaging and Shipping of Samples

Samples will be packaged on dry ice for shipping to the testing laboratory. Dry ice is shipped as a

hazardous material and therefore must follow the below listed requirements:

1. A Dry Ice placard must be placed on the outside of the shipping container.

2. Clear plastic tape must completely cover the placard to make it weather resistant.

3. Line item 6 on the FedEx air bill must be completed as follows:

Check the box indicting shipment contains dangerous goods (shipper's declaration not required)

Check box indicating Dry Ice and list number of packages and weight of Dry Ice in kilograms.

Note: 2 Ibs. = 1 Kg.

4. Also suggested that shipping container have some· type of vent to release pressure due to

sublimation (changing from solid to gas).

When packing items in the shipping container put the Dry Ice and the product as close together as

possible with the dry ice on top. Fill any empty space with wadded newspaper or Styrofoam peanuts as

any "dead-air space" will cause the Dry Ice to sublimate faster. Note: 5-10 pounds of Dry Ice in a
15 quart container will keep everything frozen for 24 hours. For larger shipping containers and greater

shipping times multiply Dry Ice quantities by this rate.

4.0 ATTACHMENTS

1. Plant Tissue Sample Log Sheet
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ATTACHMENT 1

PLANT TISSUE SAMPLE LOG SHEET
•

(1t:) Tetra Tech NUS, Inc.

Project Site Name:

Project No.:

[) Shrub

[) Leaf

[) Acorn.
[) other:
[) QA Sample Type:

PLANT TISSUE SAMPLE LOG SHEET

Page of

Sample ID No.:
Sample Location: _

Sampled By:
C.O.C. No.:

Type of Sample:

[] Low Concentration

[) High Concentration

Date: Crown DBH Height Seeps Obsernd

Time: Diameter (inches) (feet) Y N

Species:
Method:

Analysis Preservative Container Requirements Collected

•
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Page lof _,_.

Remarks

u
s
c
s

::.. :.~..: (~;:~-; ., .

BORING LOG

MATERIAL DESCRIPTION
Depth Blows/. Sample

No. (Ft.) 6" or Rec:owryl_.
or ROO Sample

Type Run (%I Length or
ROO No.

l11:y.1ra Tech NUS, Inc.

PROJECT NAME: NSWC CRANE. _ BORING ~UMBER: a~\~,
PROJECT NUMBER: ~N""'906~O~C~T="O~02==7==9"""--~"----- DATE: --,:;:;,,>:;=~~r.i~v'=IT"o=-=1:="":"'------

DRILLING COMPANY: BOWSER MORNER . GEOLOGIST: BOB-BALKOVEC
DRILLING RIG: ROTOSONIC DRILLER: ~~~ S.

t-HI---f-----;:of----II-.- '-+-----h:;;r-+_--~~~w::...:;:\,..;."lII,I=l.i:...:~~---_t+f_------+__f__t-f__i

S~,'t f'flA.~\.

e·:·
..

e

• When rock coring, enter rock brokeness. .

"" Include monitor reading in 6 fOOl intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:---------------------------
Drilling Area

Background (ppm):~

Converted to Well: Yes x No ---- Well 1.0. #: \'\,("'~.i\O\



NORTHING:

EASTING:

PRO..iECT:

PROJECT No.:

SITE:

GEOlOGIST:

NSWCCRANE

9060 CTO·0279 

SWMU 13

B.BALKOVEC

BEDROCK

MONITORING WELL SHEET

WElL No.:

-.PERMIT No:

BoRING No.: \"\'C"'I\W~\

DATE COMPLETED: ~f':,oNi}
I

\~\O ')~ \.s,'"
~g..SC)\~·~"3

•
_r---..." ..---t-- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
1+1----'+-'-- Elewtionof Top of Riser.

i.'.:· ".

---J-- to. of Surface Casing:

PVC

2"

Type of Riser.

TyPe of Backfill: ~U:J

"1.\':)..\ \' .:-Elevation I Depth Top of Seal: - / ,--

Elevation I Depth Top of Bedrock: . -.a....6/ a.S"

Type of Seat £'e I\1t ~1f'>

\, -Elevation I Depth of Top of Riter Pack: '\0.\ 7
Elevation IDepth"<>f. Top of Screen: ""!?\ .\ / 5

_..

Type of Screen: Q\lL

Slot SiZe x length: .~ .-\ to'

I.D~ _of-Screen: 2"
,-

Type of. Fdter Pack: No. 20-40 SAND -

Diameter of Hole in BedfOCk:
-/r

Q>re/eJ ~

Elevation I Depth of Bottom of Screen~ ~,\O I. \~,.

8evation I Total Depth of Borehole: ~~-'.ol \\'

_--+- Borehole Diameter.

~M---J- 1.0. of Riser.

Type of Surface Casirig: . ~\.... --

~1')f};::1- ' , -~ ~
II": Type of Surface Seal: \4. )C '" )t. <c:; {f\Q-

~llI---+-I.D.of Pennanent Casing: 1\JA'

T.O.A.

Giolm Bevalioo = 1 \3 , \0
DalunMSl;

NottoScale



Remarks

MATERIAL DESCRIPTION
DeplIl Blows I Sample..... (Ft.) 60

0.- Reco-,.f
end 0.- . ROD Sample

"'" .Run (%l Length or
ROO No•

..[~)Telm lOCh NUS, Inc. ...m:n~171~:J~~:G
(1;'~"'·:J'···

PROJECT NAME: NSWCCRANE ~. BORING NUMBER: '\~~30~
PROJECT NUMBER: -=-N-:-:9060-=-=-="'"'C==T:;O::';'O~2==7==9----"'----DATE: --::1,:-~"":'""""~'-:''''''::'3=----'-------

DRILLING COMPANY: BOWSER MORNER . ' ,GEOLOOIST: BOB BAU<OVEC
DRILLING RIG: ~ )9N1-C-- DRILLER: DAVE S.

•.,.~.

•

o When rock coring. enter rock brokeness.

• 0 Include monitor reading in 6 loot inlelVills 4) borehole. Increase reaang frequency if elevated reponse read.

Remarks:
--~-----------------------

Drilling Area .
Background (ppm):~

Converted to Well: Yes No
---,--.,--- . Welll.D. #: _...J\L.....').w~!..:....::~\:lo.J\)UlQ.~ __--



Page. 1- O(LBORING.LOG

MATERIAL DESCRIPTION .
Deplh -I SamPe ~

No. (F'L) ,6"or . Recowryl Change.... or. ROO .SaInple (DepCh /Ft.)
ypo fluft ("I Lenglh ... Remarks
ROO No. ~

-m.

("R:)TebaTech NUS. Inc.

PROJECT NAME: NSWC CRANE BORING NUMBER;.;..:_\:~0o<:.;:N;,=:...,-,>~~c:.' ----'----'
PROJECT NUMBER: ~N-:::9060~='"C~.::=TO::::-::O~2~79=----------'-DATE: .""f~"\
DRilliNG COMPANY: BOWSER MOANER GEOLOGIST: -::;BO=B~af&A~L.KOO;:":V~E~G~.-----
DRILLING RIG: ~~ DRILLER: DAVE S.

" When rock coring, enter rock brokeness,

•• Include morO:lc' rea<ing in 6100( intelVals @ borehole. Increase i'eading frequency if elevated reponse read.

Remarks:-------------------------
Drilling Area

Background (ppm):~

Converted to Well: Yes No --,----- Well 1.0. #: _---J\......:~u.'('c\Lv:=.;~~o~~~. _



["II:]Tlfu TOOl NUS, Ioc

• PROJECT:

PROJECT No.:

'sITe:
.GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU'13

B.BAU<OVEC

" PERMITNo:

BORING No.: \)~)

DATE COMPLETED: ~/?,4~1

N'ORTI-UNG: . \~\D,,{;~
EASTING: ~')..""'t~. ~'"

-"..----, ---f-- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
.+t---+--Elevation.of Top of Riser.

.......

~q..\ 1 n....
bC\S.\ I-'-Q"

b'l'.\ I \S' .
'"''S.\ 1 n"

,s"" 6....,.~')
Co'" (0 -'"1 .. )

PVC

2'

Type of Riser:

--'-t- Borehole Diameter:

Elevation I Depth Top of Seal:
'11r-_Eievation i Depth 'Top of Bedrock:

~ Type of Seal: ~£.f\Y\ Wffi

,,----!--- Elevation 100ptl,l of Top of RIter Pack:
Elevation I Depth of Top of Screen:

---+--1.0. of Surface Casing: ,\{r~ .

TYPe of Surtace Casing:~~ S\UJ..

t7J;~~::::t..:..-. TYPe of Surface Seal: \{)t <)tJ~r ~AO

'MiIIt'---+-I.D. of Pennanent Casing: (\}A

rAI"~----11-- Type of Backfill:

......~----1..,......,. 1.0. of Riser.

T.O.A.

Ground EJevaIion = •.,~ • \0

,DatumMSL:

•

. ,c-'

.'"."

. '. ,-

~~;i~~~~r1-:--Bevation I Total Depth of Borehole:

No. 20-40 SANDType of Filter Pack:

Slot Size xlength:

.1.0. of Screen:

...+----f-:-- Diameter of Hole in Bedrock: _/.. ' If.o';;:;) . /e Ream: -'--~----

.-lif-----f-- Elevation I Depth of Bottom of Screen: b""'~. \ I, J,.1'

~.\ l).l"

Not to Scale
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BORING LOG

MATERIAL DESCRIPTION
Depth

_,
Sample lilhoIogy

No. (Ft.) 6 0 or IIec:oftfy1 Change- or ROO Sample (DeplhIR.)
ype Run (%) lenglh . or RemarkS
ROO No. ~

Intenr.d

.("II:~etra Tech NUS, I",

PRoJECT NAME: NSWCCRANE BORING NUMBER::t)1"'W~'?>
PROJECT NUMBER: .~N":906-=-=-=O=-C~T:;:-O~O-=27::::9=-----:---"""----DATE: >i;'"..no fO~
ORIWNG COMPANY: BOWSER MORNER GEOLOGIST: -=BO=·=B":"BA!'-'ALK~~O";"V=EC=------

.DRILLING RIG: ROTOSONIC DRILLER: t) \It S.

o When rock coring. enter rock brokeness:

•• Indude monitor reading in 6 loot intervals @ borehole. Increase reading Irequency if elevated reponse read.

Remarks:----------------..,------------
Drilling Area

Background (ppm):c:=:=J

Converted to Well: Yes



'~_'~i";£i;7~:f'~~;~~(
BEDRaCK

. .-. '~J ~,"..t· . .
MONITORIN~:WELL SHEET

WEll No.: \~~i"~v3 .

- PERMIT No:--- .
PROJECT:

PROJECT No.:

SITE:

GEOlOGIST: .

NSWCCAANE

9060 CTO 0279

SWMU 13

B.BALKOVEC

DRIWNG Co.: BOWSER MORNER

. DRillER: '.' . ·-Qtnlf,. S.
DRIWNG MElliOD: ROTOSQNIC

DEV. METHOD:. U>\%& .9un-R

BOAI~ No.: ~'C't.u>\O"3
DATE COMPLETED: 3..DE..J.cl.
NORTIiING:\1>\O').l.\O. €t'~ .

. EAsTING: ~<J~lC\\'Cob\

-"..-----, ---t-- Elevation of Top of Ca§ing:

/\ .

\0'"

PVC

2'I.D.ofRiser:

Type of Riser:

--+-Borehole Diameter:

Bevation I Depth Top of Seal: .

1_11=Elevation I Depth Top of Bedrock:·

Type of Seal: - ~\N'. Ln~";)

:1----+-- Elevation I Depth of Top of Riter Pack:
Elevation I Depth of Top of ~reen:

:l.-sr "Stick Up of Casing Above Ground Surface: . _--",_',_~~__
I+f----t--aevation of Top of Riser:.-,').\ .\0

\../r~~•. A_.-_-_t--I.D. of Surface Casing: \. ~"'lL

Type of Surface Casing: ~L

W~-'---+--' Type of Backfill:

~7')fJ;:=l--- ' ,. .,. 0v. Type of Surface Seal: .'-\ A ~ J( k' 5"0

V.A:I"....---!--- 1.0. of Pennanent Casing: t\) p..

T.O.A.

GrouOd Elevation = 1 \" .1,\
DatumMSL:

•'~.'~".-

- "
"10\ :~'\ I. \S
~.\~ I \b,l

/ .

\0 )C. .)0

No. 20-40 SAND

2'

TyPe of Riter Pack:

Slot Size x Length:

1.0. of Screen:

Diam}:'~OIe in Bedr~k: _ ~
Core~ __';)_---

~__-I-_ Elevation I Depth of Bottom of Screen:

-.j&.T---t-- Type of Screen:

~~~~~~~rl-Elevation I Total Depth of Borehole:.

Not to Scale
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0.0

Drilling Area
Background (ppm):~ ..

BORING LOG

. MATERIAL DESCRIPTION
Depth Blows I Sample lJlhology u....: (R.) 6" .... Rec:oWryI O>ange . s- .... ROO Sample (DepCh /Ft.)

ype Run (%I lengttI .... C Remarks
ROD. No. s.:r-ned S

InleIvaI

" When rock coring. enter rock brokeoess.

•• lndude monitor reading in 6 loot intetvals @ borehole. Increase reading Irequency if ele.valed reponse read.
I I, .

Remarks: b r"\.y S' i{' S -\ij'

.. ("II:htraTech NUS. I..,

PROJECT NAME: . NSWC CRANE BORING NtlMBER:. ~0\.uJ\04
PROJECT NUMBER: -:-N:':'9060-=-=-=:-:C==T:60~·0";':2"=7=-9-'----..,-----DATE: 3>/~1~1
D~NGCOMPANY: BOWSER MORNER . GEOLOGIST: -:::BO:=-:::B~rBAi-i+[K~O=-=V"""E=C::-------=-

DRIWNG RIG: . .ROTOSONIC DRillER: OAvt S .

Converted to Well: Yes x No
-'----

Well 1.0. #: \,\nw,,\o,", ••. .'~
_: .::.--



t~)T-M NUS, Inc

.' PROJECT:

PROJECT No.:

SITE: ,

GEOLOGIST:

NSWCCAANE

9060 CTO 0279

SWMU 13

B. BALKOVEC

.::;~~ ("'~~~~1~1<~i~~f~'~fl:'?f~tt:r: .
BEDROCK:

..... I

~~...:~4.. ·
MONITORING WELL SHEET

WElL No.: \"b%J""tO,",

, PERMiT No:~

BORING No.: \'\~~

'DATE COMPlETED: 7>D¥O)
NORTHING: \~()'\~) .'\CUo '

, EASTlNG: )(»),,",'5"\b'W~

-,---, ---1-- EleVation of Top of Casing: ,
,d. • '-\,

'd).~' I )-......
foq.,lo:nl ~..,

',«> -'\1 7 \0\"
bQQ·'?l 15'

s"
PVC

2"

_-+- Borehole Diameter:

Type of Riser:

Bevation rDepth Top of Seal:

'II~~Bevation IDepth Top of Bedrock:

~ Type of Seal: ~\W"\ t\-\.~~

~-.,----+-- Elevation I Depth of Top of Filter Pack:
Elevation I Depth of Top of Screen:

Stick Up of Casing Above Ground Surface:
I-++---+-- Elevation of Top of Riser:

rN~-~t- Type of Backfill:

K15M--~t- 1.0. of Riser:'

" ,
----t-I.D.ofSUrfaceCasing: '4"'~~

TYPe of Surface Casing: ~'

~~};=+_ ' ~J.~\,.~~fTbAn
Y. TYJ>e of Surface Seal: ""\. c' ,...~ {nv

VAI".*--+--I.D. of Permanent Casing: l\) f\

/ T.O.R.

Ground 8evation =1"~ .'l,I
Oatl.mMSl:

b'i~~" I. \~'

~.'\"" I \i:\'

No. 20-40 SAND

2"

Slot Size x Length:

1.0. of Screen:

Type of Filter Pack:

:1+----t-- Diameter of Hole in Bedrock:

Gore/~ 's"
Olf----+- Elevation I Depth of Bottom of Screen:

~m:t----r- Type of ~reen:

~~~~~~lr1-'Elevation I Total Depth of Borehole:

Nat to Scale
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MATERIALOESCRIPTION
DepIh- 8Iows/- Sllmple lJIhologf-

No.. CR) 6"or Reco-yl Change
and .. ROO Sllmple (Deplh /Ft.)

JIM -. ('J!.l lenglh or Remarks
RaO No.. Sa-.ed

Interval

_[1=I:Jretra Tech NUS. -Inc. _

-PROJECT NAME: NSWC CRANE BORING_NUMBER:_~\~..f\M1~:....,"t._o£"..w.- _
PROJECT NUMBER: ~N:-=9060-=-=-=;"'C~T"'=O~02~79=---------DATE: - - - ~rn -
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: B5l§~B~~;Y~O-:-:V=EC=------
DRILLING RIG: ROTOSONIC DRILLER:

• When rock coring. enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:----------------------....,...-----
Drilling Area

Background (ppm):~

Converted to Well: Yes No ---- WeIlI.D. #: \)'f1'W'"'\O'S



BEDROCKr.. :· -...
MONITORING WELL SHEET

•.,.

"

PROJECT:

., PROJECT No.:
./'

SITE:

. GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 13

B.BALKOVEC

BORING No.: \"\~oS

, DATE COMPlETE!>: .~~

. NORTHING: \1\.""~~ ~
EASTING: "\o").'\~~O ·~O'l..t;

----.. ---..,...f-- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
I+f----f-- ElevatiOn of Top of Riser.

---t- 1.0. of Surface Casing: . " \.(r~

l..j\.b\ 7 ",.
4"~\1 b~

. ~q,l.bl I.).. .I

b3".b\ 1 C\"

2"

PVC

Type of Surface Casing: _·....;~~~~,.;;L~_

~/)-~ ).\$~.
~_.-

Type of Riser. .

--+-Borehole Diameter.

Bevation I Depth Top of Seal:

1
111=-BeVatiOn I Depth Top of Bedrock:

Type of Seal: ~ ~-w'>

. .
:=I+-----f-- Bevation I Depth of Top of Riter Pack:

Bevation I Depth of Top of Screen: ,.'

Kil'jM-----.,t- 1.0. of Risei':

l;7J;7')J"-7.;:::11- Type of Surface Seal:

YJIl---+-I.D. of Permanent Casing:

rM~----.,t- Type of Backfill:

T.O.A.

Ground 8evation = bfO ,b\
DatumMSL:

~~i~i~lr1-E'evation I Total Depth of Borehole:.'

Not to Scale

\>.\J't.- ,"

No. 2040 SAND

2"

Type of Riter Pack:

1.0. of Screen:

,Slot Size x Length:

.:1+----1-- Diameter of Hole in Bedrock:
CoreI~ . _..::':><-.' _

:l!I-----t- Bevation I ~th of Bottom of ~reen: b~"l-\)\ I, \~,.

b\l·b\ I \b'

~~---J-- Type of,Screen:



0'0

Page~of_l_

Remarks

.......

\"

BORING LOG

L~

MATERIAL DESCRIPTION
,5ample I.lIhoIOgy

.Reco;..;,y f Change

~ (DepIto'1Ft.1
Length cw

Sc:rMned
IntentaI

IIIowsf
6"cw
ROO
("JI.I

, Oeplh

No. (R.)
and cw_ Run

ROO No.

{"'II:;]reira Tech NUS, Inc.

PROJECT NAME: NSWC CRANE BORING NUMBER: . \~ lt1b
PROJECT NUMBER:· -:-N:-:-9060""'.~C'"=T=O";;"O~2=:79=-------~DATE: ~,\-("1'='f,~"~1~,------
DRilliNG COMPANY: . BOWSER MORNER .GEOLOGIST: BOa BALKOVEC
DRIWNG RIG: ROTOSONIC ., DRillER:·OA ~ \.

• When rock coring. enter rock brokeoess.

•• Include monitOl'reading in 6 fool intefVals @ borehole. Increase reading frequency if elevaled reponse read.

Remarks: S.,. 0 -\c(
Drilling Area

Background (ppm):[]:Q]

Converted to Well: Yes No ---- •



::J~?¥~~1~~;,'j:~c~r~;'~'r~~~~?i
". ," r M

NORTHING:,

EASTING:

•."

PROJECT:

PROJECT No.:

SITE:

, GEOLOGIST:

NSWC'CRANE

9060 CTO 0279

SWMU 13

B.BALKOVEC

, BEDROCK.
MONITORING WELL SHEET

BORING No.: \1>~So

,DATE COMPLETE~: VlM1
I.

, \,\O~\b.n.,
,'101.~4q,S'.1J6)

_r---" ---+..:...,.. Elevation of TOp of Casing:

,Stick Up of Casing Above Ground Surface:
1#-----1-Elevation of Top of. RiSer.

." \'l..~ 7 ~ ...
\\O.~ 1 S'

,,\.\.3 1 V'"
iOi·31 '-0

PVC

2~

Type of Riser.

_--+-Borehole Diameter. '

=I_"""'---+-- Bevation I Depth of Top of Filter Pack:
Elevation I Depth of T~'~f Screen:

Bevation I Depth Top,of Seal:

Ibil=Bevation I Depth Top of Bedrock:

Type of Seal: ~ ~~',

rMM----i!-- Type of Backfill:

"

-----1- 1.0. of SurfaceCasin~ '~'"sau-NtE

Type of Surface Casing: '~3€&\..

~~7-t=11- Type of Surface Seal: ~>~J't.:' PAO
VA;;'"A--i--I.O. of Pennanent Casing: 'N"- '

'KI'5M---'--t- 1.0. of Riser.

T.O.A. '

Ground Bevation'=n \S'.~
DatumMSL:

~~~~i~il:t_BevatiOnI Total. Depth of Borehole:,

Not to Scale

2"

'No. 20-40 SAND

Slot Size x Length:

Type of Filter Pack:

1.0. of Screen:

Diameter of Hole i.n Be<!rodcc '
ffAreJ, Ream: _~v _\...-I ,._

::It----f-- Bevation1 Oepth'of Bottom of Scfeen: Ia:l'~ '1, '\.'j

"\<0.) " \S.....

--.im:t--..,.~-t- Type of Screen: "



BORING LOG Page~of-L

,(

Dei>Ih Blows I Sample

No. (R.) 6" Of ~I- Of ROO' Sample

WJe Run N lIlngth .
ROO. No.

MATERIAL DESCRIPTION

.Remarks .'

" When rock coring. enter rock brokeness.

"" Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency if elevated. reponse read.

Remarks:-------------------------.,.---
Drilling Area

Background (ppm):~

Converted to Well: Yes No---- . WeIlI.D. #: \\f!.ul\.n



.'. PROJECT:

PROJECT No.:

SITE:

GEOlOGIST:.

;'

'BEDROCK

MONrrORING WELL SHEET

~SWCCRANE DRIWNG Co.: BOWSER MORNER

9060 GTO 0279 DRILLER: .9Avt s .
..:;S...;.W.;..;,MU;.;.;;;...1.;.;;3~__ DRIWNG METHOD: . ROTOSONIC

IU3AlKOVEC OEV. METHOD: .\»rth\.e 2ume

WElL No.: \~~""'O\ .

: ' PERMIT No:

BORING No.: \"\~~'1

DATECOMPLETEo: ~.

NORTHING: \'\\05~.~';). .
EASnNG:'\Od.'\,.)t:\~ X~~

_r---~~+--+--.Bevation of Top of Casing: . bTl ~\.V

Stick Up of casing Above Ground Surface: d- .~ '"\
.+t---+--BevationofTop of Riser. t.,., .)0')

~·111 ).;".
~'b.fft I gS·-

PVC

2"

Type of Riser.·

_-4- Borehole Diameter.'

~- I- Type of Ba~iU:

. Bevation I DePth Top of Seal:

I_SI=EIevation I Depth Top of Bedrock:

. Type of Seal: ~W3 ~"'l.lY)

::t_---+-- Elevation I Depth of Top of·Riter Pack:
Elevation 1000thof Top of.Screen:

. ". '.:-.....

......,,~---II-- 1.0. of Riser.

r
_..,.---+--'- 1.0. of Surface Casing: .~,.~

Type of Surtace Casing: ~'-t.~\

l7'Ai7A"--'+:=l- Type. ofSurface Seal: \.t')t..~xb'rP\O
VA'/.---+--I.O. of PennanentCaSing_:-:N.........."' _

T.O'R.

Giound 8evalion = b~~ :~'i
DatumMSL:

•
-.~', .

Type 'of Screen:

SlotSize x Length:

1.0. of Screen:

Type of Riter Pack:

2"

No. 20-40 SAND

~~~~~~il~t_EIeVation I Total Depth of Borehole:.

::1 +---'---+-- Diameter of Hole in Bedrock: /,8 Ream:' _ .....5"-- _

:If----+-- Bevationl Depth of Bottom of Screen: '{jp~ I. \5;'

~.~'\ I \~'

Not to Scale



' ..
'Blowsl'~ .

....... riecover,"i
. itao· .' Sampie

('JQ • '.lenglh .
. . .. -

I--~--f-~f--,,-""'-"""'" .f,r,
~~~"I'"

': :~):

. :.:.

. ....

' ...

". .~

-When rock COrinQ, ehter rock brok~esS;

--'1ncIude ~QMOr reading" in 6 foot intervalS·@·lxinihoie. liw:rease reading freqlJencY if elev~ted'~~d.
'.Re~~rks;--: . . .' .' .. .

. ",'.

'.' .'. Drilling Area

Background(ppn:i):~.

Coiw'ertedto Well: Yes ,)c..
' ..

. No
---,--- We.II 1.0:#: . \~~",~..



BEDROCK
MONITORING WElJ.. SHEET

PROJECT: NSWC CRANE

PROJECT .No.: . 9060 CTO 0279

SITE: SWMU 13

GEOlOGIST: ·B.BAU<OVEC

DR1WNG Co.: BOWSER MORNER .

DRILlER: Df4\J£~

DRilliNG METHOD: . ROTOSONIC

DEV. METHOD: . \.J..MM £' Qu.1!f

'BORING No.: \'\NA1t:iC/~,
DATE CQMPL.ETE!>: :{¥¥()'\
NORTHING: \~\Ol'i .~\lO
EASTlNG: .'\o~'<\·n .riG)

_r-----._--+-EJevation of Top of Casing: 10\. \\

~·'-q../. d.-.... . .
bqo·'Q I i.e

bC\'4 .",,-?oJ '-\'
~"\"\.,,';) I 'n'

TYPe of Riser: PVC.--------
_-+-BorehrneDmmerer:

Bevation I Depth Top of Seal:

'II~_Elevation I Depth TOp of Bedrock:

~ Type of Seid: ~om..$

:=I----+-- Elevation I Depth of Top of Riter Pack:
Eievation I Depth of Top ofScreen:

~~----l~ 1.0. of Riser: .;;;;2_" _

rAoo'~--t- Type of Backfill:

., .
_---t- 1.0. of SuJface Casing: ."r5~~ ..

TypeOt SuJface Casing:' ~\£t;;\..'

~~~~~ / ~. ~o
II': Type of SuJface Seal: '-\ J(,~ )C b . {'"0
V~~--t-I.D.of Permanent casing: .~' .

Stick Up of Casing MJove Ground SuJface:
....---+-...., Elevation of Top of RiSer:

Groood E1evatiOO = f1\~ .~()....
DatumMSL:

~"\~~'.).I.\t;i''''

bq.~~ I \~/

No. 20-40 SAND

2"

Slot Size x Length:

Type ofFdter Pack:

Type of Screen: .

1.0. of Screen:

~ter of Hole in BedrOCk.: ...-//C Ream: -.,... ~.L-__

.-------f-- Bevation I Oepih'of Bottom of Screen:

~~~~~~~:t-,.Elevation I Total Depth of Borehrne:.

Not to Scale



Page_'_otL

.. ,', ,\"';'" .

.BORINGLOG

L,

MATERIAL DESCRIPTION
DepCh Blows I Sample lIIhoIogy U

No. lR-) " .... RClCO¥efyI Q>ange S
and ..... ROO. Sample (Deplh /Ft.). 'Cr_ Aun (%) Length .... Remarks
ROO No. Sa-.ed S

~erwI

(-n:~ehaT<!ch NUS. Inc..
PROJECT NAME: NSWC CRANE '. BORING NUMBER:_~-=-":';'.:::::IL1""t~O....:.~ _
PROJECT NUMBER: ~N;::9060:";';".~C=T=O;':";';"'O~27:'9=-------"'--OATE: . ~~~
DRILliNG COMPANY: BOWSER MORNER GEOLOGIST: . .'BO~ ~KDVEC
DRIllING RIG: ROTOSONIC DRIllER: , _

• When rock coring. enter rock brokeness..

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:---------------------------
Drilling Area . .

Background (ppm):[E:J

Converted to Well: Yes No ---- WeIlI.D. #: \'\~",\l~ •.~



BEDROCK

MONITORING WELL SHEET

WEll No.:

',PERMlTNo: '

PROJECT:

PROJECT No.:

SITE:

'GEOlOGIST:

NSWCCAANE

9060 CTO 0279

SWMU13

B.BAlKOVEC

BOWSER MORNER ,

, Ol\VES.
BORING No.: nMJ1d\
DATE COMPLETED: ~f\lo3

NORTHING: -\~~':~

EASTING: '6~~¥.. O~

",:',

t.Cl'i.~l 41'
IJ.\\ .}f4. I \0"

\c1..·~g'l . J. /
bC\"\·l\1 ~ b '

PVC

2"

Type of Riser:

_~-,Borehole Diameter:

Elevation.! Depth Top of Seal:
Elevation I Depth TOf> of Bedrock:

III~-Typeof Seal:

::(+--...,.,.--+- Bevatiora1 Depth of Top of Filter Pack:

Bevation I Depth of Top of Screen: .

~""""---l~ Type of Backfill:

~"7'J----l1-- 1.0. of Riser:

'"':;t7;f7,;:::jI-' , ,. " ()v. Type of Surface Seal: ~ .~ \0\, ,It b /'1'1\0
'Zo'IiIf---..,..f--I.O. of PennanentCasing: '{\J.f\ _

_rr----."_-~-Elevation of Top of Casing: lOb.'\1

Stick Up of Casing Above Ground Surface: . 'l. (, \'
.+I----f-BevatiOn of Top of Riser: '0; AD .

, r.
-----+- 1.0. of Surface Casing: ,\(,..~~

Type of Surface Casing: ~€.'-

T.O.A.

Ground Elevation =" ~.,. '}C\
Datum MSl: ,

•'

0,

~~li~~~~:t-Bevation I Total Depth of Borehole:,

r'b11 ;').C\ I.~

b~.lq I ?to/

No. 20-40 SAND

2"

, ' t'::W Jc \Q

Type of Filter Pack:

Slot Size Xlength:

1.0. of Screen:

~----1-- Diameter of Hole in Bedrock: _ ~Coree . ~"",'

ij-__-+-_ Elevation I Depth of Bottom of Screen:

-J~----lf-- Type of Screen:

Not to Scale



. (~~."" Tech NUS. Inc_ BORING LOG- Page -.L.of _

PROJECT NAME: NSWC CRANE . BORING NUMB£:R: .lJ;~1O
PROJECT NUMBER: N9Ol;O CTO 0279 DATE- ~ .
DRIWNG COMPANY:· BOWSER MORNER GDREOI.LLLOOERo.IST: .®:=qrEC
DRILLING RIG: ROTOSONIC __

MATERIAL DESCRIPTION
Depth Blows/·.~·

No. (A-I 6" or· Reciwery1
_ or ROO·· Sample .

"'" Run .N Lenglh
ROD No.

Remark$

-.1, .l-

\i \
I \ I, I
I \ I.~: 1 1 .

,.
h~{~\\":.

,

Well 1.0. #: Vb~"'\A.O

Drilling Area
Background(ppm):~

Converted to Well:

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: c; <JfB£J"' . ) 8. W\':u... :@.., )§/ "\0" ~nt»l

5&WQ """ \'\....



[-n:]Troa Tem~ Ioc BEDROCK· WELl No.: .......- \~'('!v.ft \0

MONITORING WELL SHEET . .. . .. PERMIT No:

• PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 13

B.·BAU<OVEC

DRIWNG Co.: BOWSER MORNER

DRIlLER: . DMJi,. S.
DRIWNG METHOD: ROTOSONIC

DEV. METHOD:.\.Nwsu;, .\\,,~ .

BORING No.: . (l>~

DATE COMPlETED: ~

.NORTHING: \~OC4.edC\.~3

EASTlNG: ~U)~ •').b1- .

-----. _---1-- Elevation of Top of Casing:

Stick Up of Casing AbOve Ground Surface: .
1...----'---1-- Elevation Of Top of Riser:

b~" I \\"
b~,"\"1 5§'

OCg"l.:n 7 \') I

1cR~." 1\5~

2"

_--1-- Borehole Diameter:

Type ofHiser:

r
--~- 1.0. of Surface Casing: .~,. ~~~

Type of Surface casing: S\.bt.~

Elevation I Depth Top of Seal:
Bevation I Depth Top of Bediock:

Illk-TyPe of Seal:

=I+-----+-,-- Elevation I Depth of ToP of Riter Pack:
Bevation I Depth of Top of sCreen:

~M-----:,-J-- 1.0..of Riser:

rMiI'i4----iJ--.. Type of Backfill:

P'A;7;f-7-4=l- ,I' r r. n. Type of Surface Seal: ~)< \. )t b r r flO
VA::I""--+-'-~·I.D.of Pennanent Casing: . Nt.

T.O.A.

Grourld 8evalion = ~\ .'1
DatumMSL:

•••••

'.'.;

~~iii~ir-1-EleVatiOn I Total Depth of Borehole:.

Noito Scale

No. 20-40 SAND

2"

Type of Filter Pack:

Type of Screen:

Slot SiZe x Length:

1.0. of SCreen:

:j ....---1-- Diameter of Hole in Bedrock: _ /,e Ream: __b.::..~ _

:~__-+_ Bevation' I Depth of Bottom of Screen: ~"'\d.:)1 I. 'd~".

b'l.11/ "d';;/



Page 1-of --.L

,

BORING LOG

MATERIALDESCRIPTION
DepCh IlIowsI Sample Uthology

'No. (R.) 6' or Reco-vl Change- « ROO Sample 1DePch1R.)
;po .- ("l Length or . Remarks
ROO No. SCr-.ed

lnt_

['TbteltaTech NUS, Inc ..
PROJECT NAME: NSWC CRANE· BORING NUMBER: .\~~~\ \. .
PROJECT NUMBER: :N~9060~~:C~T~O~~02~7~9::============DATE: ~MA&

.' DR'LLING COMPANY: BOWSER MaRNER GEOLqGIST: ~BO~~a~B~A~[K::O:V~E~C~=======-
DRILLING RIG: ROTOSONIC DRILLER: Q~

• When rock coring. enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:---------------------------
Drilling Area

-Background (ppm):E:=J

Converted to Well: Yes No ---- Well 1.0. It: V1 '('I.I..o~ t\



(-n:)TebaT.... NUS, Inc.

.,' PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

BEDROCK

MONITORING WELL SHEET

NSWC CRANE DRIWNG Co.: BOWSEHMORNEA

9060 CTO 0279 DRIll.ER: Qt\~ ~ .

. ~S...;.W...;.M...;.U;;;....;.13~,...-_ DRILLINGMETHOD: . ROTOSONIC

B. BALKOVEC DEV. METHOD: ~.~ .

WEll No.: \~1't'W~ \\

, PERMITNo:

BORING No.: \"\ m..>'\\

DATE COMPLETED: "') /)-\/1.))
- , I

NORTHING: \"\"-'1.)) ~\s\\ .
EASTlNG: ,\0).'\':50 ~On

------, --....,-+-- Bevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
'+1----1-- Bevation of Top of Riser:

~,~;llo I '}-....
(,.",-0..'10 h"'t' .

b"'-l) .:'\t) 7 .~., .
b''':U. I $' ..

PVC

2"

~' (o~,; ')
. t;.r.. (5.1'-~~)

Type of Riser:

---+-Borehole Diameter:

i
----1-- J.D. of Surface CasiOg: .~r SGu.A.Qf.

Type of Surface Casing: ~~L

Bevation I Depth Top of Seal:
Elevation I Depth Top of Bedrock:

III~-Type of Seal:

=1----1-- Bevation I Depth of Top of Riter Pack:
Bevation I Depth of Top of Screen:

~M-----..,.t- I.D. of Riser:

rMl'7t'----,.It- Type of Backfill:

p.j7;f"""7~l- typeofSurfaceSeaI: u: ~~Alct ~"O
V.A"A---i--I.D. of Pennanent Casing: (\)A

T:O.R.

I

Ground Elevation =(0.,1\ .,~
DatLm.MSL:

• ', ..,

_:-:",
" .
':-', .

~~~~~~irl- Elevation I Total Depth of Borehole:.

Not to Scale

~VL

No. 20-40 SAND

,
:}U Jt \0

Type of Riter Pack:

Type of Screen:

Slot Size x length:

I.D. of Screen:

:t_---+-- Diameter of Hole in Bedrock: _ '/1

Core~. ._._~=- _

•.-__-+_ 8eva:tion I Depth of Bottom of SCreen: ~'\:\(, I. \S .

~.1bl \') ....



PagelofL

Remarks

~~.

'- ,.' .

BORING LOG

MATERIAL DESCRIPTION

OQ.'t

~ .'• S~"v·

""c.,

\1.. U-

lJlhcllogr .
CI-.ge

(OepIh1R.)
or .

. sa-ned.

klIenaI

DepCb Blows I
.... . (R.) . I" or
Mel or ROo
..... R... .C'Q
ROO ....

("a]Tetra1- NUS. Inc.
.... >-t--

.PROJECT NAME: NSWC CRANE . BORING NUMBER: \'\ 'ft\v.:i1 0-
PROJECT NUMBER: -:-N=-=-9060~-=C=TO~02==7=9--------DATE: .~.-=.~r-:o~·~n:::r.~~.,~·:-...------,.;-
DRIWNG.COMPANY: BOWSERMORNER GEOLOGIST: . BOB BALKOVEC •
DRIWNG RIG: 9.&rw SS'N'"?<-c . DRILLER: .DAVE S..

• When rock coring. enter rock brokeness.
.. InclUde monIIor reacing in 6 fool inteM!ls 4) borehole. Increase madng frequency if elevated reponse mad.

Remarks:-------------------------
Drilling Area .. .

Background (ppm):~

Converted to Well: Yes No ---"""" WeIlI.D. It: \;) 1'1\~i"\\1r'



.("'R;)Teba Ted> NUS, Inc

.-. PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 13 .

B.BAlKOVEC

BEDROCK·

MONITORING WELL SHEET

DRIWNG Co.: BOWSER MOANER

,DRIllER: t>~reS
DRIWNG METHOD: .ROTOSONIC

, DEV. MEll-tOD: .\p~ \\}4~ ..

WELL No.:

. PERMiT No:~

BORING No.: \)tt\""~\A

DATECOMPlETED: ) r~1.f\)3
, I

NORlliING: \~\OO'iO•AQ'
. EASTING: "\o').'\ii~.q,~~

-r----a+---'-II--8evaticinofTopofCasirig: '_t.,1 .~fo

Stick Up of Casing Above Ground Surface: , "J.' .-\ b
1+t----t-HevationofTopofRiser: .b~4 '-\9-

E>'L.,,~ 7 SI /
,~C\$I 10'

~1.') .~ 1 4"
(,~~I ')'

PVC

·2"

'({/ ~=w.. )
l)~" ~~'-~)

Cny,ual4..~
}

Type of Riser:

--t- Borehole Diameter: '

Elevation' Depth Top' of Seal:

'II~_Elevation' Depth Top of Bedrock:
~ Type of Seal: ~OO. ~~

,
.~~.o!.\.. U"\C+---t- to. of Surface casing: ~~"""U-

Type of Surface Casing: ~

P;t~F..~~ Type of Surface Seal: . \(').~Xbr PM>
VA.l"jIf---t-LD.ofPennanentCasing: (\)f\

~M-'----1I--'1.0. of Riser:

rMiI'A----11-- Type of Backfill:

l----f-- Elevation' Depth ~f Top'of.RIter Pack:
r-.....w;;t----+- Elevation' Depth of Top of Scr~:....

. . :_' .. '

T.O.A.

, r~.c\""
Ground Bevation =~

DatuIn MSL:

."."

UiC\·'«0 I. ?-O'"
6'SQ.t:uol ').y'

2"

No. 20-40 SAND

to. ofScreen:

Slot Size x length:

Type of Fdter Pack: '

:I----t-- Diameter of Hole in Bedrock:
(Co~ . /,'(::J Ream: _---""'5 _

~--_+_- Elevation' Depth of Bottom of Screen:

~~---=--f-- Type of Screen:

~~~~~~[ir-t- Elevation' Total Depth of Borehole:.

Not to Scale



l'W:Jretra TEdlNUS. Inc. BORING LOG Pagelofl. .
PAOJECTNAME:
PROJEcT NUMBER: .
ORIWNG COMPANY:

. DRilliNG RIG:

IIepII Blows I s...-.
No. (R.t "or n-yl
end or RQO. Sample

R'" . Run .. ("t LengIh
AQO No.

. \'\~

NSWC CRANE BORING NUMBER: \'1;>!!'uJ\\:>
N9060 CTa 0279 DATE: ~~O) .
BOWSI;R MORNER GEOLOGIST: -;:BO;;::U:;Bfl.BA~iLf(CJ7.0~VE>i;::;C"""""----

Wi" Q..-).Iy DRIlLER: . {)

MATERIAl DESCRIPTION

• When rock coring. enter rock brokeness.

.. Include monilorreadng in 6 loot inteMIIs 0 borehole. Increase reading frequency if elevated reponse read,

Remariffi: . .
Drilling Area .

Background (ppm):[Q;[]

Converted to Well: Yes No ---- WeIlI.D. #: Q,~'-'

•'

"

.'/.,,-,"



BEDROCK

MONITORING WELL SHEET
, ~

. PERMlTNo:

PROJECT:

PROJECT No.:

SITE:

aEOlOGIST:

NSWC CRANE DRIWNG Co.: BOWSER MORNER

9060 CTO 0279 DRIllER: t\Ji..MDS" ~"!!Ji5

_S_W_M_U_1_3 DRIWNG METHOD: \l~ ,ftOTeSmllC

B. BALKOVE'C DEV. METHOD:'v.tf..'"'Wty'\f\

BORING Ho.: \~"'-'~1 .
DATE COMPLETED: ,\o-¥03
NORTI-fING: \"3.UCl~,\\ .').'"\.0' .

, . .....,..
, EASTING: '\O').'-\\\z"\ . ~o.';i·

-..-----.+---;-- Elevatiofl of Top of Casing:

~§n.~ I ':V
~~." '0·")-'

2"

PVCType.of Riser.

_~- Borehole Diameter.

8evatioill Depth TOp of Seal:

1
111_~tionI Depth Top of,Bedrock:

, Type of Seal: ~(\)"'1..~

:=1+----+--, Etevation I Depth of Top of Filter Pack: .
8eva~ I Depth o~ Top of Screen:

~~---tf- 1.0. of RiSer.

rAl'ilI'iot---~ Type of Backfill:

Stick Up of Casing Above Ground Surface:
1#-~~--~b~Topofro~r. .

--~-I.D. of Surface Casing: . \.,{'S&vJ\~

Type of Surface Casing: <;)"J££L
h;ti";f'j.;:::::If..- . r (' r,..
II'; Type of Surface seal: . '( )..\( ~ pf\O
~i4----""-+-··I.D. ofPennanent Casing:,,;,..._(\)~f\~-.,..._

T.O.A.

GrouOd Elevation =~o.C\ ~'}~
Datum MSL:

•....
" ,

8S~~~~~~:t_8evation/Total Depth of Borehole:.

Not to Scale

b1\.~1. \~'

b~·1% I \c\"

,'}o A\.O"

No. 2040 SAND

2"

Type of Filter Pack:

1.0. of Screen:

l?iarneeefHole in ~rock: r,
Core. earn. b----'=:.-_"---

:.f----t-- 8evati9fl1 Depth of Bottom of Screen:

-.I~-~--lf- Type~fScreen:

Slot Size x Length:



Page _l_ of _._ .BORING LOG

'Oeplh Blows I Sample Utholog,..... (Ft.) 6'0< Reco.-,I CMnge ,',
end 0< ROD Sample (DepCh/R.)

"'" Run (%) Length 0< Remarks
ROD ..... Sa--r-

.......;:.y.,=.:.r_~~~.: ......._-~\.wto!:.~'~~-t:~!!!·~Y::":"I-\~'~-~\l~.\~'_· ..::S~JW()C;~~~~~__+-w.:~~~\.:J·~n~.~~'....:.'--J.~~.J--+-....,I
, <):'l-Ct

.(-n.hbaTech NUS. Inc

PROJECT NAME: NSWCCRANEBORING NUMBER: ~~\;..j
. PROJECT NUMBER: -:-:N:=906==-=O""C:::T:-:::O~O:-=27~9:--------0ATE: )~\/lJ1» .
DRIUING COMPANY: -;:BO=WmS:U:E::;:R;-;M~O~R;::;;N;-;'E;::;R::;------"""'--GEOlOGIST: BOB BALkovEc •

~~--
DRilLING RiG: ROTOSONlC' .. DRIU~R: \)l\-vt:S .

.MATERIAL DESCRIPTION

Drilling Area
Background (ppm):~

No ----YesConverted to Well:

• When roCk coring. enter rock brokeness.

"lndu~monitor reading in 6 foot intetVals @ borehole. Increase reading frequency if elevated reponse read.

R rk . f: /r ",,.. <:, '" ,. -(ema s. ~ '<> rl lE;\. "" L'=\, ~ .,.... )c(I tk.!fO n -)
....

:.;



" (1b)T-T<rll NUS,Inc BEDROCK

MONITORING WELL SHEET

WEll No.:..- \},TM.\f'"'\

, PERMITNo:

PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NSWC CRANE DRIWNG Co.: BOWSER MoRNER

9060 CTO 0279 'DRillER: ' ' , 6W£ <; •
-:S;,...W,...;M,;.;.U.;...,;.13,;....,........_ ORIWNG METHOD: ROTOSONIC

8. BALKOVEC DEV.MElliOO:\A>A'C=t\lA

, BORING No.: \).......n.,\}i

DATE CoMPLETEp: ~J1MIJ"'"
~~.

NORTHING: ' \~O~\'1.A ,1-1;l

EASTING: 'd},,\,\Q .\b'

_r----., _---1-- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
'+f---+--8evation of Topof Riser:

f S rf Ca . ' u'f <. ....... Ln r.----t- 1.0.0 u ace slOg: .. ~u.v.n.\~

{:f\;}. .\' I \\'
e:.qo .\) I \'\ ...

(1{-~"')

b~.~ I ,/
C,~l.b~ IllS'

PVC

2"

Type of Riser:

1.0. of Riser:

--t-Borehole Diameter:

:I----t-- Elevation I Depth of Top of Riter Pack:

Bevation I Depth9f Top of Screen:

Elevation I Depth Top of Seal:

1
111~EIevationI Depth Top of·Bedrock:

, Type of Seal: ~'~f\r," ·l.h~2

fAII..."...---;!-- Type of Backfiil:

"

. Type of Surface Casing: ~t.'-

VA7A"~;:=j~ TyPe of Surface Seal:\{">\{~r~ttO
VAJ'"A---+-:"':'" 1.0. of Penna~entCasing,,;,,,:_(\)::.J~L;..- _

T.O.A.

,Ground Elevation =to1. . \S
DatumMSL:

•'--

'.

~~~~~~ir-l-BevationI Total Depth of Borehole:.

Not to Scale

~·G 1.1..,/

ffio·~ I 'A:)/

2"

No. 20-40 SAND

Slot Size x length: .

Type of FIlter Pack:

1.0: of Screen:

Diame~~~le in ~rock: _ .
Core/O . \,)//

:;If-----f-- Bevationl Depth of Bottom of Screen:

~mf---.,--t- Type of Screen:



Page-Lof_-

Drilling Area
Background (ppm):~

-BORING LOG

-MATERIAL DESCRIPTION
00pdI -~I Sample

No. (Ft.) S· or Reco¥oryl
end Of _ ROO - Sample
ype Run (%l length Of Remarks
ROO No.

• When rock coring. enter roCk brokeness.

•• Include monitor reading in 6 foot- intervals @ borehcile. Increase reading frequency if elevated reponse read. __ . .-

Remarks: '4." Uo \~- \V4.W.'l' H< ,,/) Wt-,,,s,J.:,,e W·'S.:.}SJ
ew. . \1 - .
~:;:n tA. hn .(.w<"«) lJ

-l1bJretra tech NUS, Inc. :-

PROJECT NAME: NSWC CRANE BORING N~MB~R: ~m","\ \!)
PROJECT NUMBER: ~N;':;'9060~-=C;;T";:'O~O:':;:27=9=----;------DATE: :::1h<;A.13
-DRILLING COMPANY: BOWSER MaRNER -GEOLO<;3IST: BOffBAUfOVEC -
DRILLING RIG: -_. ROTOSONIC DRILLER: 0 liVE:. S.

Converted to Well: Yes >( No WeIlI.D. #: ~----,----.~



e··
PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

. NSWCCRANE

9060 CTO 0279

SWMU 13

B.BAU<OVEC

BEDROCK

MONITORING WEll SHEET

DRIWNG Co.: BOWSER MORNER

DRillER: . \)l\vtS;

DRIWNG METHOD: . ROTOSONIC

DEv. METHOD: ~k\~

WEll No.:

'-: PERMITNo: .

BORING No.: \\11'W"1\5

DATE CoMPlETED: . 1/');~/D)

NORTHING: \~DClSt:'.; .cf;~
EASTlNG:~')."\'\1 .io~· .

-,,---., _---1-- 8evation of Top of Casing:
...-: .. "

. ..,. .

~"i\.~, 7 \,\'"
c,-Ll\.~\.'" 1 . ,~, ..

~'~~').". \\~
&q\...., 1 " ....

\)/', (0 -\S')

1;)/' ~c;~-~)

\!ilL-tu,x ~"-\\')

Type of Riser: .:.,P...;,V..;;,C _

+--1-- Borehole Diameter.

Elevation' Depth Top ofSeal:

'II~=Elevatioll' Depth Top of Bedrock:

~ Type of Seal: ~f.N"\, ~)

:=J-~--t-- Elevation' Depth of Top of Filter PaCk:
Elevation 'Depth of Top of Screen:

~M----II-- 1:0. 'of Rise·r. ..;;,2.:.," _

Stick Up of Casing Above Ground Surface:
I+t---t-- ElevatiOn of Top of Riser:

---t--I.D. of Surface Casing: . "\~~

Type Of Surface Casing: ~\...

l7;I;;7X}.;:::::j~ Type of Surface Seal: "',..).,,'~ b~PM)
VAI'"*".,----I--I.D. of Permanent Casing: Nl\

-~----

rN~--t- Type of Backfill:

T.O.A.

Ground Elevation = f:f\4 ·).1· .
Datool MSl:

• ...~..
. .

2"

No. 20-40 SAND

Slot Size x length:

Type of Filter Pack:

1.0. of Screen:

Diameter of Hole in Bedrock: C //
Coree __=-J _

:'t----+-- Elevation' Depth of Bottom of Screen: l*fl.1-' I. ~/

YR~" }£'

--.I~--~~ Type of Scr~:

:g:~~~~~ir1-Elevation'Total Depth of Borehole:.

Not to Scale



Remarks

r c.'
~\~

MATERIALDESCRIPTION
Depch Blows I Sample. UlhoIogy
(A-I 6" or' Recovery I a-.ge
.... '. ROO Sample (DepthIFI.I

R... . (%) . I..eftgu. ...
No. SctMned

Interval

o

[-11:teira Tech ~US.lnc: BORING LOG Pagel.. of -L
PROJECT·NAME:.NSWC CRANE BORING NUMBER:~':I\6
PROJECT NUMBER: "'NU::9060=:-::C~T:=::O~02=7::::-9-:-'-------DATE: ~1

DRilliNG COMPANY: BOWSER MORNER' GEOLOGIST: r:B;;::O~B~Bf.:A+OOt:O~V~E~C~----

DRilliNG RIG: ROTOSONIC DRillER: c; .

• When ioi:k coring, enter rockbrokeness.

" lndude monitor reading in 6 foot intetvals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: .
Drilling Area '.

Background (ppm):~

Converted to Well: Yes No ---- WeIlI.D. #: \1'n~'\,..\\a



•• PROJECT:

PROJECT No.:

SITE:

GEOlOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 13

B.BALKOVEC

.BEDROCK

MONITORING WEll SHEET

WB..l No.: \\ ~\.\<o

.' PERMIT No:

BORING No.: \\]!:W~fo

DATE coMPLEfE?: ¥~W)

NORTHING: \1<:>et:'\S\.l .)""\.~
. EASTING: "\~~)~\ . ~\b

_r-"""'-, ---+-Elevation of Top of Casing:

fo'aO"\'~'1 "It'
t.'C)..~\~ I ),,\0'

~,~ -\.'1; 7 '-\'
. 'o"'('l ,\S I 5'

PVC

2"

No. 20-40 SAND

2'

Type of Riter Pack:

Slot Size x Length: .

1.0. of Screen:

Type of Riser:

--+-Borehole Diameter:

Bevation I Depth Top of Seal:

Ibll=ElevatiOn I DePth Top of BedroeIc

Type of Seal: ~'t.f\T\ c.\-\~l;>

:I----f-- Diameter of Hole in Bedrock:
CoreIe --"s....p_I"__....,.._

:'f----f-- Elevation I Depth of Bottom of Screen: ~"1 ,\~ I. \£'

~.\) I \~'

~M--~1-- 1.0. ~f Riser:

rMiM--~1-- Type of Bacldill:

Stick Up of Casing Above Ground Sudace:
'<4-+---+--Elevation of Top of ~ser:

~ .

---'---t-I.D. of Sudace Casing: .\.\rS~UI\~

Type of Sudace Casing: . S""\€t\..

h;t~J+=1-- . \ .f' l' ·'r [\ .v.. Type of Surface Seal: '"" ~\J.. )<.b . VAa
V.A;'A----.----I-I.D. of Permanent Casing~:_N.LM.>" --,-_

~:~: :J----t-- Bevation I Depth of Top of Filter PacJC

l=i :~~:~OfTopm;:
---!......=:..;=--....",...,-------~

~~~~~~~:__r--'-Elevation I Total Depth of Borehole:

T.O.A.

Ground Elevation =~"l.o •\:)
. Datuni MSL:

• :
"

Not to Scale



..... page~ot~ .

\\ e \~'ii

BORING LOG'

MATERIAL DESCRIPTION.
DePch Blows I $ampe. LIlhoIogr

..... (R.) ....... ~I QIanga ..... ... ROD $ampe (Deplh1R.)

JPIl . Run (%j Lenglh ... Remarks
ROD ..... Sa-.ed.--

[-w:}- Tech NUS. Inc,

PROJECT NAME: NSWC CRANE BORING NUMBER: \~~ \..,
PROJECT NUMBER: ":-'N~9060~-:::C=T'=O-::O;':'27==9~------DATE: -~..a-:;.~.7~7-blI-:-~-="\-'-----,....-
DRIWNG COMPANY: BOWSER MORNER GEOLOGIST: .' BOB _A~~VE.C
DRILLING RIG: ROTOSONIC . DRILLER: _ ~_

• When rock coring, enter rock brokeness.

•• Include monitor readng in 6 foot lntelVals @ borehole. lncrnase readiog frequency if elevated reponse read.

Remarks: ~------------------------
Drilling Area .

Background (ppm):[iTI

Converted to Well: Yes No ---- Well 1.0. #: _-.:..\J>><...t'twJ'--'-':..."'\....\.:..:\.:....-.----eX



....~••:. lj.~ , .,... ••.- ,~

,*;~"

•
PROJECT:

PROJECT No.:

SITE:

GEOlOGIST:

NSWCCRANE

9060 CTO 0279

'SWMU 13

B.BALKOVEC

BEDROCK

MONITORING WELL SHEET

WELL No.:

'-" ~

. PERMITNo:

BORING No.: \\CWl",,~q

DATE COMPlETED:, . ~/:l'"
NORnfING: \1 OlbO'3 -~")..

EASTlNG: ' 1P~"\\'}.~ .'\~

:-..------.-~__t-Elevation of Top Of Casing: .

Stick Up of Casing Above Ground'Surface:- J...~~'
'4-----+-Elevation ofTop of Rise(: ~

t.'6".-'A. 7 ,(. ,
r.."Q...fi1},/~'

(r O-ts-'
~.... ~"'-\46'

PVC

2·

Type of Riser.

--+-Borehole Diameter.

Elevation I Depth Top of Seal:

'11r-:.;.sevation I DepthToj> of Bedrock:

~ . Type of Seal: 9:>t~. U-tJe'>

~M-----1f-- 1.0. of Riser. '

,
~"~,---__t-I.O. of Surface casing: ~

Type of Surface Casing: ~JE£.\'"

VJ7;f7.~~ Type of Surface Seal: '4."I-'Uo,'~ '0" QA 0

v..r;,.A------i-I.O. of Permanent Casing: • Nf\:.-__

rN""*----1f-- Type of Backfill:

~..----+-- Sevation I Depth of Top of Riter Pack:
'~-kiiJ----+- . 8evation I Depth Of Top of Screen;,'
"-'

T.O.A.

Ground Elevation ,;, \#0 .II)'b
DatumMSL:

•-''''.,

..'
",

No. 20-40 SAND

2·

Slot Size x Length:

Type of Riter PaCk:

Type of SCreen:

1.0. of SCreen:

:1..-':"":---1-- Diameter of Hole in~r~ ",
Core I Ream: £ ,.. teJIl.€ \0 -\t;

. 5'1" \\u.l'C' \1:(_V'ff
:.-__--+_Elevation/OepthofBottomofScreen:· b"'1-~ I. \~I"

~~~~~~ii:r_ElevatiOn I Total Depth of Borehole:.

Not to Scale



\1.0.

e.o

Drilling Area
Background (ppm):~

MATERIAL DESCRIPTION
Depth e-st .Sample I..IthoIogJ

No. (R.I rcir ~t· O>ange .

end 01' ROD Sample . (OeplhJR.I

"'" Run ~ . Length 01' Remarks
ROO . No. sCreened .........

• When rock coiing. enter rock brokeoess.

.. Include monilof rea<iilg in 6 foot inletVals Q borehole. Incrn3se reading frequency if elevated repoose re3d.
Remarks:-------------------------

("'FI:}Teba TechNUS, Inc. BORING LOG ~ Pagel.of~
.PROJECT NAME: NSWC CRANE' . BORING NUMBER:.;;..:·-:;·\~~-:,-'f"UJ~-=::-n~\~~:-- _
PROJECT NUMBER: N9060 CTO 0279 DATE:' ') hsJE....) - ;:/'l.LI\)~ •.
DRILLING COMPANY: BOWSER MORNER .·GEOLOGIST: BOB13AU<OVE~
DRILLING RIG: ~:n:Q -50 N"W < DRILLER: DAVE S.

(y:.

Converted to Well: . Yes No ---- WeIlI.D. #: \'\ ("'(V\)\.\\

.:.
".,



Remarks

MATERIAl DESCRIPTION

v .

lIlowsi
'"Of
RQfl

('lr.l

I--'~-=~~...".J.--~- - --I-~~-+~+-'---_--..lI"------f..%.:'t-------++-I-1I-~-I

("II;)TetraTech NUS. Inc,' BORINGLOG ~ Page ..::h of l
PROJECT NAME: .NSWC CRANE· BORING NUMBER~:.·-;·~~~~":-.,;.~.:..::\j~ --,-_
PROJECT NUMBER: N9060CTO 0279 DATE:· ~o....
DRIWNG COMPANY: BOWSER MORNER GEOLOGIST: -'::·Bo"">aBAi~~LK~O""'V=EC""""'------":"-

. DRIllING RIG: . . .~IW .>o~ DRILLER:. DAVE S:
•

•••

.. " ..

••

• When rock coring, enter rock brokeness.

•• Indude monitor flliIding in 6 fOOl intervals'@ borehole. Increase reading frequency if elevated niponse read.

Remarks:
--~----------------------

Drilling Area
Background (ppm):~

Converted to Well: Yes No _...:-...:_- Well 1.0. #: .--:._"?~f\"VJ~~\.~lCl,..1- _



PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

: BEDROCK·

MONitORING WELL SHEEr

NSWC CRANE . DRIWNG Co.: BOWSER MOANER

9060 CTO 0279 DRILlER: ~"" ~

SWMU 13 ORIWNG METHOD: ROTOSQNIC

.-B-.B-AlK-O-V-E-C- DEV.ME1li~: WWAA·~·

WEU.No.:

·PEhMiTNo:

BORING No.: \~~i"'\'$

DATE COMPLETED: 1aropS
NORlliING: \~~~';}b_q:io

EASTlNG: 'O~'\~'} .",,"

•••
_r----.+---t--ElevatiOn of Top of casing: lo~."'l

StiCk Up of Casing Above Ground SUlface: --.1 .. ~, ,
14---'----+--.,;..· EIev3tion of Top of Riser. ,,,'). _"-1"

'. ~.,'

~n.oS 7 .\~.
~~ I ~,.

2"

PVC
..

. Type of Riser. .

--t-- Borehole Diameter.

~~-----if- 1.(;>. of Riser.

'- . .

+-,---+-1.0. of Swface Casing: ~,.~~

Type of Sulface Casing: ~f:£.L

V;t7;f"}.~~ Type of Surface seal: '4,'/\,'1....A\," ~I'\-C)

VA.,A-----+-I.O. of Pennanent Casing: .(\Jl\

. (:? O-)S'
S'r .\C),....~'

rAI"""'-~1- Type of Backfill: VoL tV.'') (\':"_\b'"\

Elevation , Depth Top of seal: ~~.chl '\b'
'11~8evation'Depth Top ~fBedrock: f..~,.osl \$ ....

~ Type of seal: . iQ£f\T"\.t.M.~

:=1---1--. Bevation' Depth of Top of Riter Pack:
1--000KSif--_i- 8evationr~~ of Top of Screen: .

T.O.A.

GrouOd8evalion =":)\){) ~d;

DatumMSL:

~:m----+- Type of Screen:

Slot Size xlen9th:

1.0. of Screen:

Type of Riter Pack: No. 2040 SAND

~~~~~~~I_8evation 'Total Depth of Borehole:

::I----t-- Diameter of Hole in Bedrock:e Ream . -"S~/._"/__-,--_

::If--,....._--+-- 8evation' Depth of Bottom of Screen: ~""b&. I. ~() ,.

b'b.6; I ~;,

Not to Scale



•••••

.~ .•.•

("R:}-MNUS.I~___'""-"'" -:~~I:: ':OG --,- Page l of L

PROJECT NAME: . NSWC CRANE BORING NUMBER: ~T1'\"."\ \C\
. PROJECT NUMBER:N9060 CTO 0279 DATE: ---~~~/1!l!;~\::.:>7.3;;:-:-· -.....,......----
DRILLING COMPANY: BOWSER MORNER . GEOLOGIST: BOBBAtKOVEC
DRILLING RIG: . ROTOSONIC DRILLER: ~S.

MATERIAL DESCRIPTION
Blows I Sample . UlhalogJ. U

f"OO' RecowMyI CIIange S
ROO Sample .(Di,pa./FL)
.~
~ 00' C Remarks

Sa-* ·s·
InIervaI

...11 ~"\l..~ c,,"'t.\Jt\Jt ,"-<t'
I---,~--F--."J--""'" • : ~t-....;..::..--t'<-:-t\.L-t--..sz.:.:=:""~\~"---:------iI--t-=::"==~~:"':"4+-l1--1--I--I

ft'.C)~ ttl. \l.-

• When lOCk coring, enter rOck brokeness. .

•• Include monitor rea<ing in 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse nlad.
Remarks:-------------.,------'---'--------

Drilling Area
Background (ppm):~

Converted to Well: Yes x No ----



["II:)T.... Te<n NUS. Ioc

PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 13

B.BALKOVEC

BEDROCK

MONITORING WELL SHEET

WEll No.: __ \,?;>"("'('U}\\q'

. PERMITNo:

BORING No.:

DATE COMPLETE!?: . y-J./o3
. NORTHING: \;OI'flA' .'\""l)

EASTING: ~"':)..~'n".%

•
-~---. --'--+-- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
,+f----+-- Elevation of Top of Riser:

e·'·
".

(,r,.~s "

-,,- ,.
':> '5 - l«t"

PVC

2"

Bevation I Depth Top of Seal: "10\_' I '}'
Elevation I Depth Top of Bedrock: (.\0., I n'
Type of Seal: <OS"" .'-M~~

Elevation I Depth of.Top of Filter Pack:' ~«U.-\ 7 ] ......

Elevation 1 Depth of Top of Screen: G"'.\ I ....'

Type of Screen: 2VL

Slot Size x Length: ':P-o J( \,0.,

1.0. of Screen: 2"

Type of Filter Pack: .No. 20-40 SAND

Diameter of Hole in Bedrock: /e Ream:' . S/·
.Elevation I Depth of Bottom of Screen: ~,,~\ I. \"\'

Elevation I Total Depth of Borehole:. C!>''-\.. \ I \C(

1.0. of Riser:

. Type of Riser:

---+00--' Borehole Diameter:

rMjIIjof---,jf-- Type of Backfill:

/r
----+-1.0. of Surface Casing: . "" ~~

Type of Surface Casing: ~'-

17:it~7;~~'.Type of Surface Seal: ~,./'L~A ~"r(>A9

Khlf---+-I.D. of Permanent CaSing,~.:...--:..;w..:....:....-__

·.T.O.R: ..

GrOund Elevation ='0'\.\0'
DatumMSL:

Not to Scale



Page -1- of _,_

PID/FlD Reading (ppm

- .(\':c)'

~I

. or ..;,.

\0 -~.,

BORING LOG

MATERIAL DESCRIPTION
DepIh Blows I San1>Ie

No. '. (R.) 6""" 'Aec:overy I- "" ROO Sample- - ('JQ Length "" Remarks
ROD No.

• . ,

'.

•

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if.elevated reponse read.

Remarks:--, _
Drilling Area

Background (ppm):~

Converted to Well: Yes No _ WeIlI.D. #: \'\'P'Mj'.jhJ



(-n:)TetJa Tom Nl5, mo

PROJECT: .

PROJECT No.:

SI1E:

GEOlOGIST:

NSWCC~NE

9060 CTO 0279

SWMU 13

9.BAlKOVEC

BEOROCK

. MONITORING WELL SHEET

BOWSER MORNER

QAvtF '). .

RoTOSONIC

WElL No.: \~ ('C'vJ""\.o-c
. PERMlTNo:

BORING No.: \"}'(1\y.n.;)a

DATE COMPlETED: "\I\AJ3
,4-

NORTI-IING: \,\Oq,0bb;,\~"

EASnNG:~~5).':'" ,*l)
•

-~---._--f-- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
.+l---+--Elevation of Top of Riser:

.'
Ca(U.'~ I c{,

L.tel-\l I \g'

~1/11 '}-.....
'b~-')I b'

PVC. Type ofRiser:

--+---- Borehole Diameter:

Elevation I Depth Top of Seal:

IIJII=EleVation IDepth Top of Bedrock:

Type of Seal: ~(\n: ~.,gC)'

,----+-- Elevation I Depth of Top of RIter Paclc
Elevation I Depth of Top of Screen:

,; ~ . ..

----t-I.O. of Surface Casing: .u:~&~ .

Type of Surface Casing: ~""Y;E\

l7A7.XJ.;:::::~. Type of Surface Seal: '4!~'-\.r~ fo"f"\>f\O
~iIIt---+-··I.D. ofPermanent Casing_:_M....·~. _

"""M---f-- '.0. of Riser:

rM~--f-- Type of Backfill:

T.O.A.

Ground EJeVation=~et_~~

0atLm·MSl:

Type of Screen:

Slot Size x length:

1.0. of Screen:

Type of RiterPa~ No. 20-40 SAND

~ of Hole in·Bedrock:e:J.eam: . _...>oSt....r._I _

.-It----I-- Elevation I Depth of Bottom of Screen:

~~~~~~~-r-_ElevationI Total Depth of Borehole:

(..'A.'\~ I. ~,.

~.1' I. ~J

Not to Scale

•'"
·r



Page -i.-of _.'_

Remarks

. '~'; .

MATERIAL DESCRIPTION

\

Depth Blows f' Sample lJthology
No. (R.)' 6· 0< '*"'-Y I. Change
......0< . ROD Sample (DeplhIFt.)

"'" Run , (%) length 0<

RO~ No.' SCreened-

.. ---:, ;.~": ..I\r~·r·I·· .... ~ - . '~.~::;f\:~!,l .

.. {"'R;~elra Tech NUS, Inc. BORING LOG

PROJECT NAME: NSWC CRANE ,: BORING NUMBER:.X";~ ,#\
PROJECT NUMBER:· .'N~9060=:-::C""T~O~02;:::7=9------""'-DATE: -'--~~~M~:"TO~~~------

DRILUNG COMPANY: BOWSER MORNER GEOLOGIST: 'BOBBA[KOVEC
QRllUNG RIG: . ROTOSONIC DRILLER:

•'.._.
. "

.. '

•

• When I\?Ck coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:' .
Drilling Area

Background (ppm):~

Converted to Well: Yes No ---- WeIlI.D. #: \~flvJ~~

.~.



PROJECT:

PROJECT No.:

SITE:

GEOlOGIST:

NSWCCRANE

9060 eTO 0279

SWMU 13

B.BAlKOVEC

. BEDROCK·

MONITORING WELL SHEET . PERMfTNo:

BORING No.: . \'\!bv3)1
DATE COMPlETEQ: "'>n-'blu), ,
NORTHING:. (~O"'l"\ .001

. EASTlNG: ~')J.q,\b~~~

•
-".---, ---+- Elevation of Top of Casing:

" ","\17 't'.
\f{!:" I 5':

f>qb~,)"6-" •
(,.~." I X \0'

PVC

2·

.~.C.b~\.

Elevation I Depth of Top of Riter Paclc
Elevation! Depth of Top of Screen:

Type of Riser:

---+- Borehole Diameter:

.EIevation I Depth Top of Seal:
Elevation I Depth Top of Bedroclc

111l--Typeof Seal:

lo(j,IIi/EA--~1-- 1.0. of Riser:

Stick Up of Casing NJo've Ground Surface:
....---+-:-- Elevation of Top of Riser.

_----t-I~D. of ·Surface Casing: .~,.S~

Type of Surface Casing:. ~""\.eEL

PJ:7;J'"j.~1- Type of Surface Seal: '<)''''l'~~" PM·
v..r:;'Jl!--'-----t-I.D. of Permanent Casing: ~

rMJiC*--1-- Type of Backfill:

T.O.A.

. Ground Elevation = ~~~_'\.,

DatumMSL:

Type of Riter Pack: . No. 20-40 SAND

1.0. of Screen: .=2;...· _

~~~~~~~:r_Elevation I Total Depth of Borehole:.

:I+----+-- Diameter of Hole in Bedrock:
(Re~ ,"Core IV ~:')'"------

.;if-__-+_Elevation/OepthofBottomofSCreen: . bl):n I. 'Ii ~

{;)):\l I \~'

~m:I-.,----~ Type of Screen: ...;.......;9'--"":-<-=- _

Slot Size x.Length: ,')uA\.O"

Not to Scale •\.'r·
. j/



~.

'.

u
s
C Remarks

,S

, 4;'
"> • J

MATERIAL DESCRIPTION

~ '. ~ M :".'~~ '.~ ~,,,,"~.,{;,.:, ,r ( '~" :r (~i1.

['lI::}e.,;,T_NUS.lnt, BORING.LOG . Page _'_ of l

PROJECT NAME: NSWC CRANE BORING NUMBER:1't~, ?4= '
PROJECT NUMBER: ·NO::9060=::-:C;:::;T~O:::-O~2:::::7;;:9:-------"'-DATE: 'va-~-,~,n
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: -=BO=i!B~B~A-.::J(j((:-;;O==:V""E=C::------

DRILLING RIG: ROTOSONIC DRILLER:· PMS.

"I;:. \l=-U

1----1~-+-......,..--_l.:: Il : lj ~~.:...;...'-"--1i--=:-=---J.1;;L:.~--=:';;";;;'';''''''=',:)<.l,=--------1F~':'::'=+'---=:;..;.;;;~--=.::=---+-l--t-f-'---+---1
t.!: all::
-~~\,

~ L-'
\I~'\'- ~'" ~'f

h-:,...--f-.:..,.-F-----:O+--,.,,~--l: ":: ,\ J.--:.:::!:.:!..-___l~~---,..;.,...-+--'----___lH__f_==:....Jo..-7_='_....,..f_+H__f____l

'I : ,\ ~'()qX ~
~~-.;;;...r--?t~~-l: '\~" 1-~.;...--!h-+----~-----__!f++_~-~-----F~++__+__1

1----1......L.-F-----:O+----l ~ _ ", - J--+-___ll-_f...;l.;..,','__..::S:'::~:::;-L.L.:~=.II:.·-----_lH-_f_'--------F+tt-_f____l

1--4'="~-".I--~:'l ~\\ J--+-,.--+=-....f-J:~~-.=£;~.S!..-----_:_+_+_1I__-----+4_f__H__+____"I
\1: \\:

1-........~-f-.....,...-7t----l ~ \~ ~ \1 J-~-_lI-_f--'----+_-----_lH__f_-'-------H+tt__t_t

\l :: 'J :
I-:-=--+-=-~'------,,+-~........"l : " ': \l": \\:

0epIh Blows I SamPe ' tJlhoIogr

No. ,(Ft.) , 6' or Rec:ovetyl QIange- or .ROD, Sample (DepIhIFL)
ype Run ("I langlh or

"
ROD No. s.:r-.ed

Interval

••

• When rock coring. enter I'Ock brOkenilss.

•• Include monitor reading in 6 fOOl intervals @ borehole. Increase reading frequency it elevated reponse read.

Remarks:------------------------'----
. Drilling Area

Background (ppm):Ub[]

Converted to Well: Yes No ---- WeIlI.D. #: ~fl" ...fV}')..



.'.
WEUNo.:

.. PERMIT No: .

BOWSER MORNER BORING No.: \~~')-~ ,

~Q'£lfW....c::=.-.....S......__' DATE COMPLETED; )n%/<.J", ,

ROTOSONIC . NORTHING: \,\<.'R«t)b :\""
EASTlNG:~~").~S.~~ ,

BEDROCK

MONITORINGWEU SHEET

NSWC CRANE DRIWNG Co.:

9060 CTO 0279 'DRlUER:

-:;;S...;..W...;..M..;.:U...;..1.:....;3 DRIWNG METHOD:

B. BALKOVEC DEV. METHOD: \.NID.;s.-M

PROJECT:

PROJECT No.:

SITE:

GEOlOGIST:

('11:)TeIraT~ ~,loc-

-,,---~ +----i-- Bevation of Top of easing:

Stick Up of CaSingAbow Ground Surfa~:
.#-----t- Elevation of Top of Riser.

•<;k.'(-5)/' )..' ,
~~/ ·b'

PVC

2·

Type of Riser:

+-~- Borehole Diameter:

Elevati,on I Depth Top of Seal:' .'11l--Elevation I Depth Top of Bedrock:

~ Type of Seal: ~~W .~"'W>

~----4-''- Bevation / Depth of Top of Riter Pack:
Bevation I Depth of Top of Scree!}:,

~M-----lf- 1.0. of Riser.

+---t----- 1.0. of Surface Casing: '~,.S~

Type of Surface Casing: S"U-L
t7'J;7;f"J;~~ T~ of Surface Seal: ~)'-~,.Ab" (>1\<)
V..r.;I"'"A-----t-I.D. of Pennanent Casing: {\»I.

rM~-""""':1-- Type of Backfill:

T.O.A.

Ground Elevation = L(J\'S1
OatmlMSL:

2"

No. 20-40 SAND

Slot Size x Length:

TYPe of Riter Pack:

1.0. of Screen:

::I+----t-- Diameter of Hole in Bedrock: _ /(

~ Ream: _-:::~::...-- _

.-¥-__-+_ Elevation I Depth of Bottom of Screen: .~'\.S~ I, \S./

~~~1 I \5'

~mr---t-.Type of Screen:

~~~~~~~_I_E1evatiOnI Total Depth of Borehole:

Not to Scale

•

C'.
~?



Page~of_'_" .

Drilling Area
Background (ppm):~

Remarks

~' ..

PIMlD R-.g (pPm
t---------,.

BORING LOG

\.."T '

\,IlIA"

MATERIAL DESCRIPTION .
Depth '8kMs1 Sample llthoIogy

No. (R.) 6" .... Recowryl Change- .... ROD . Sample (DeplhIFLI

JPe Run' N Length or
ROD No. Sa-.ecI

Interval

[11:}retra Tech NUS, Inc. -- ',"PROJECT NAME: NSWC CRANE BORING NUMBER: """"'"'Tj).] "
PROJECTNUMBER: ';"N;";:906;';';':O=-C';'T;;'O~02""=7=9------'----DATE: 'Y.[I/OJ
DRILLING COMPANY: -=BO~W':":S=-=E==R~M~O-=R"";;N=ER=-------GEOlOGIST: .-=B~O:-::B~B.l:-:I<.:+U<~O"""'V=EC=-----

~;.;::..:=~~.:::....-_~--,......

DRilliNG RIG: ROTOSONIC DRILLER:' Q':AV€ <;,

• When rock coring. enter rock brokeness. {l,t.- (\)""' -,-" )-
•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

.Remarks: Sf, \U '"})-' .

•.. ,.

' .. '

e·

Converted to Well: Yes No ----



.("ft;)T- Tom NUs, ""
PROJECT:

PROJECT No.:

SITE:

GEOlOGIST:

BEDROCK

MONITORING WELL SHEET

NSWC CRANE DRIWNG Co.: BOWSER MORNER

9060 CTO 0279 DRIlLER: Q",,€.C).

...;;;·S..;..W..;..M~U;..,1.;.;;3 DRIWNG METHOD: ROTOSONIC

B. BALi<OVEC DEV. METHOD: .~~

~EU.No.: ~ )')1'4'\....1\)...)

. PERMIT No:'
BORING No.: \~Np-"\'\-)

DATE COMPlETED:. "" 101 .
I I

NORTHING: \'\O~W .O\~

. EASTlNG: :\")'~)""'5.\\'

•
_r-----, +-'-0---+- Bevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
.+f.---+--Elevation of Top of Ri.soc .

."~qJ..bl '1.,.
'i$.~1 \()_'S'

~.\(o J' q.l) ,
~.\b I \\.~'

Type of Riser: PVC-..:.-_--:.._,.,..

--+-Borehole Diameter: --"SL..I"._/'__--:.._

'-
+---i"- 1.0. of Surface Casing: . \.\"SQ~

Type of Surface Casing: ~:et \...

Elevation I Depth Top of Seal:

'11~_EleVation I Depth Top of Bedrock:

~ Type of Seal: \\tw.~

~-"----+-- Bevation I Depth of Top of Filter Pack:
Bevation ID¢pth of Top of Screen: .

(:.'. ; .

Kl5M-...,..--t-- 1.0. of. Riser:' ..:;;2_· _

fAoi'iI"*---t-- Type of Backfill:

l7J:7)f"';=1~ Type of Surface Seal: . ,-,' A\(.r....u', PttO
VA.....A-..,.-+--I.D. otPermanent Casing: (\)J\

T.O.A.

Grotnf elevatiOn = bqlo.~
DatumMSL:

~mi----t-. Type of Screen:

.Slot Size x Length:

1.0. of Screen:

Type of Fdter Pack:

2·

No. 20-10 SAND

~~~~~~i"-I-ElevationI Totcll Depth of Borehole:

Not to Scale

·3+-----f-- Diameter of Hole in Bedrock:e:JReam: '_.....S....r._/ _

::lII----t- Elevation I Depth of Bottom of Screen: ~"1i.\~ I. ~\ .5 '

b\'\~ I '0}.9'

•.•..;

".'



Page_\_of_

Remarks

'PID!FlD~e-1--------

BORING LOG

MATERIAL DESCRIPTION

.~. ':f~E ,."<' ~lt '.• 1'-1-'':;'. ~••
. ::''1'''.

Deplh Blows I .SampIe UlhoIogy
No. (Ft.) 6" or ~f QIange- or ROO sa..., (DepIIl n=t.)

ype lUI (%) t..englh or
ROO No. ~

·1IitefVal

\

'0- ,
I----+---F---,,.J--~ 'd-¥

{"'FI:;Jret... Tech NUS, IrK:.

PROJECT'NAME: NSWCCRANE BORING NUMBER:_~.;...:·:..:....;;.::~"",,-O:L::'\.\':'- _
, PROJECT NUMBER: ~N:=9060=:-'C~T~O:";'O=:2:::7==9-----':"'--'DATE: I\lUl
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: BOBm(J«)VEC
DRILLING RIG: ROTOSONIC ' DRILLER: DA\ii:: 5

•

<.' ,
<"...

";'.

••••,.

• When roclc coring.,enterrockbrokeness. ~N'"\O ~", ,,"'- \.u,'t "\4~'
•• Include monilor reading in 6 loot intervals @ borehole, Increase reading lrequency il elevated reponse read.

Remarks: <(, Qt.""" Q -)-() ..
Drilling Area

Background (ppm):~

Converted to Well: Yes '0,

X No ---- . WeIlI.D. #: \ '\'f".v.J\~



('1I:k-T~ N~, Ioc

DRIWNG Co.: .BOWSER MORNER BORING No.:\",\""'-''''\'\."i

DRIli.ER: SBW2. DATE COMPlETED: "\/VtJ)
.. i

DRIWNG METHOD: . ROTOSONIC NORTHING: . \\01~c:n:;).'\o

DEV. METHOD: W~AA EASTlNG: ~~C).C\\b.\.\.n ..
(.

PROJECT:

PROJECT No.:

.SITE:

GEOlOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 13 .

B.BAlKOVEC

BEDROCK

MONITORING WELL SHEET

wEll. No.: \"\""""" V1

.. PEAMITNo:

•
_r--:---, +---'--+-- Bevation of Top of casing: .. b\" •"\CI

~~L"\11 '0 ........

t1'.~' I. \);~ .

2"

PVCType of Riser.

--+-·Borehole Diameter.

~M---1-- 1.0: of Riser.

rM~-~t-- Type of Backfill: \Iu \. YM-.( 6.:~' )
Elevation I Depth top of seat: ~"} .;il ~.

I
llr=EIevation /Depth Top 01 Bedrock: Vio.331 \\'

. Type of seat: ~\::N'., ~"1t>~

Stick Up of CaSing AboveGround Surface:
I~---+-- Bevatior,.of Top of Riser.

_----1- 1.0. 01 Surface casing: .l(.-;p~

Type of Surface Casing: S""'\€.§...
..

17;t7;fJ.;=1-- Type ofSurface seat: . \().",""'(.,,., (>A()

V.AJ'"~--+--I.O. of Pennanent Casing: NIt

:1_--4-- Elevation' Depth of Top of RIter Pack:
'!---k*- ---I-- Bevation I ~th of Top of Screen:

T.O.A.

·Giotm 8evation =~ .~1

DahmMSL:

~~~~~~i"-I_Bevation'Total Depth of Borehole:.

~C\:\:\ I. 1-y
'=l,«(.)1 I ~a-'"

No. 20-40 SAND

2· .

Slot Size x length:

Type of screen:

Type of Filter Pack:

1.0. of SCreen:

Diameter of Hole in Bedrock: c //
Core/~J

:'11----+--. EJevation' Depth 1)f Bottom of Screen:

Not to Scale

".'.'



1- PlDt'RO Reading (ppm

So'·

MATERIALDESCRIPTION
Depth Blows I .~.

No. (R.) 6" .... Reco-,I
lind .... ·ROO·· ~
rpe .Run . (%l Length Remarks
RQO No.

""\.(\.\(
I--+--r-'---:::O+---f 1-----I---1f-----

o
--,:.-"-n'--'.'--1f--lf------+-+-f-t--I

S~"'\. ""~ C. V, "v(.,...

.;': :~-:'"~.

-'('f

(1\;}etraTechNUS, Inc. ..... .. BORING LOG Page _\_ of -.L
PROJECT NAME: NSWC CRANt! B081NG NUMBER: \3~-:l1-S
PROJECT NUMBER: ~N==9060=-=;""'C'"=T~O~02:-=7=:9~------'--DATE: -";'~):";'f}';:;;'b:-U""""IO..a:.:·~==,------

DRILLING COMPANY; BOWSER MORNER GEOLOGIST: BOBBAlkoVEC
.DRILLING RIG: ROTOSONIC DRILLER: ..i;)A\J& 5 ,

•••

. :.

•

" When rock coring, enter rock brokeness.

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Rema·rks: ~~\ID D -\~' " ~\4..A"'"

Drilling Area
B~ckground (ppm):!~ I

Converted to Well: Yes No ---- WeIlI.D. #: \~~\ A:~



PRO..iECT:

PROJECT No.:

SITE:

GEOlOGIST:

BEDROCK ..

MONITORING WEU SHEET

NSWCCRANE ORIWNG Co.: BOWSER MORNER

·9060 CTO 0279 ORIlLER: ~ e,.
~S_W_M....;U_1;....3 ORIWNG .METHOO: . ROTOSONIC

B..BAlKOVEC OEV. METI-IOO: ~~iM

WEUNo.:

. PERMITNo:

. BORING No.: \\~1S

OATE COMPLETED: ~J'S

NORTHING: . \)O~e:.')o; 4i
EASTlNG: '!IO)).(,"",' .'-''''''

••
-"..---.,--~-EleVation of Top of Casing:

fo1lo~1 )./
b4ct.q" \..'

2"

PVC. Type of Riser.

---+-Borehole Diameter::

~----f-- .Elevation I Depth ofTop·of Riter Pack:
Elevation I Depth of Top of~n:

Elevation I Of!pth Top of Seal:
Elevation I Depth Top of Bedrock:

111l---.,....TYIJe of Seal:

Stick Up of CaSing Above Ground Sudace:
1+f----t-ElevatiOn of Top of Riser.

---t-. 1.0: of Sudace Casing: '-\~~

Type of Sudace Casing: S~L ..
~~""7.;:::1- Type of Sudace Seal: . ~r)< ,.{... 6" ~M
V~I---+--I.D; of Pennanent Casing: 1\)f\ ...
~M--~~ 1.0. of Riser: .

W~--J-- Type of Backfill:

T.O.R.

Ground 8evation =~~ .en
DatmlMSL:

~~~~~~~::-t-Elevation I Total Depth of Borehole:.

Not to Scale

2"

No. 20-40 SANO

Slot Size x Length:

1.0. of Screen:

Type of Riter Pack:

:~ +--'----1-- Oiameter·of Hole in Bedrock: de Ream: _~S.L..-_---''---

ilJ-----I-- 8evation I Depth of Bottom of Screen:l:b~-~I ..\5 /

~~'i1/·\S '

-1l~----'---11- Type of Screen: .

•\. .~,~

,.



Page LofL

Drilling Area .
Background (ppm):[Qj,[J

Remarks

u
s
c
s

\1\'( .

·BORING LOG

MATERIAL DESCRIPTION'

-', ,dO:':". -, :I!~~~:'~

"

'3on-
~ '.~ .-

Oeplh Blows/· Sample \JIhology .

Mo.' . (FL) 6' or Reeo""'YI a.ange ..... or . ROO Sample (OeplhfR.)

"'" R... N Length or
ROO No. SaeMed-

,
~ ~I)'"\m-

).
~.

I)

b
1

~

~
~-l '-0\"'c......

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 loot intervals @ ~ehoIe.· Increas8 reading frequency if elevated reponse read.

Remarks: \)~'( ~ \5-:- t'f'"\.m \ttA~,..".. w... £ \~' A~tst~w <)\A,\

("Q;}_TechNUS.~.
PROJECT NAME: NSWC CRANE BORING NUMBER:._\$i~;p..wJ::-=.~u:lJ:&::I:'".t:..;__---.~-_
PROJECT NUMBER: -:-N:-:::9060=~C::-=T::-::O~O::-::2::;79=--------DATE: ~~d) j

DRILLING COMPANY: BOWSER MORNER GEOLOGIST: -;::Bd£f.l#l'-;IB'A~LK7=O:;-;V;;::E*C---=:""--

.DRilliNG RIG:. ROTOSONIC DRillER: \)A"P S .

1
"

t-:::r":"+-:~F----:O+~....l-oI-'- - l---J,......:~....-----~...k----I-~~~:!!bl~·tl.V~·:...+__4_+__4~

•

Converted to Well: Yes No ---- WeIlI.D. #: \1~ }(p.



•
WELL No.:

. PERMIT No:

BOWSER MORNER BORING No.: \')~

......Q,&<.f\:.:..::"...;;~;.....;;S....;;..__ DATE COMPlETED; ~m;en

ROTOSONIC. NORTI-fING: \}Oca")..''). .~~.

. EASTING: 3O~~be:w.\~~

BEDROCK

MONITORING WELL SHEET

NSWC CRANE . DRIWNG Co.:

9060 CTO 0279 DRILLER:

_S_W_M_U_l_3 DRIWNG METHOD:

B.BALKOVEC DEV. METHOD:

PROJECT:

PROJECT No;:

SITE:

"GEOLOGIST:

_'1"----, ---+-EIevation of Top of Casing:

(,""-'11(01 \/
Ez~"-.~I \0'''

(;§\..Ck1 , ...
" ~"\')...'~I ~ \') .\

2"

PVCType of Riser.

--+-Borehole Diameter.

8evation I DepthTop of Seal:

1
111_Elevation I Depth Top of Bedrock:

Type of Seal: . ~C~~

::J....---+-- Elevation I Depth of Top of RIter Pack:
B~vation I D~ of Top of Screen:.

~M-----lf- to. of Riser.

rMiM:-----!f-- Type of Backfill:

StiCk Up of CaSing Above Ground Surface:
I+I------'-+_- Bevation of Top of Rise!;

---+-1.0. of Surface Casing: "~~

Type of Surface Casing: ~L

~~""J;~1- Type"of Surface Seal:" "'"" ;.\J",'~101T~l\9

~iI4-----+-..1.0. of Permanent Casing,.;..:---LS\~Jl\J.l-. _

T.O.R. '

Ground 8eva1ion; ~~.~b
DaUnMSL:

(p~Cjlb I. Nt

~'-'¥o I k.i>(

No. 20-40 SAND

2"

Slot Size x length:

TyPe of Filter Pack:

1.0. of Screen:

~
terofHoIe in Bedrock:,...//

Core Ream: S
" " --,------

:;;1----+-'- 8evalion I Depth of Bottom ofScreen:

~mr---f- TyPe of Screen:

~~~~~~~:r_8evationI Total Depth of Borehole:.

Not to Scale



Page _._, of _"'_

Drilling Area
Background (ppm):13. Co I

Remarks

OJ dZ:o

12-

-

@

.BORING LOG

@ 12.. 0

ToO ·.0'

SAMPLED

SAMPLED

. MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER: :-1 3 <; ~ 0 I
N9060 CTO 0279 DATE: - .....3--.,,).--Z.-::=-5:=--....;:O~3==----
BOWSER MORNER GEOLOGIST: 11\ .. (, c. Oc. H~AIU
GE.oPR-0.1.t:5L-J LT." DRllLER:S"'. b t=E~~·

('1h)Tetnl ~ech NUS, 1~

• When iock coring. enter rock brokeness.

- Indude monilor reading in 6 foot inlelvals C borehole, Increase reading frequency if elevated reponse read.

Remarks: t:l P, . \Iv I N\ A c...~O L t> R..E "

PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRIWNGRIG:

•

•

converted to Well: Yes No '\,/ Well I.D. It: __-,-__-'-- _



{"R:)TebaTem NUS, h»
. .

BORING·LOG Page -L of _1_

SAN'0'i Sft-T

@

,0 ·0

SAMPLED l 3 ~.5 0.2- 000 '"{.

SAMPLED

MATERIAL DESCRIPTION··

NSWC CRANE .BORING NUMBER:
N9060CT00279 DATE: . -~~~==~~---

BOWSER MORNER GEOLOGIST:
GEO'PR.06E SY LT DRIllER:

. PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRlWNGRIG:

• When iock coring. enter rock brokeness.

-Indude monilDr reading in 6 foollntefvals 0 borehole. Increase mading tmquency if elevated reponse read.

Remarks: ~. P T l-V I MAc..~ c. 0 R- E..
Dolling Area

Background (ppm):~ .

Converted to Well: Yes N°L......c Well 1.0. #: .;

.;



Remarks

.BORINGLOG

@ 13/5

SAMPLED '~'. S;Sn~~ 2..

MATERIAL DESCRIPTION

. SAMPLED 0 2.0Lf

t-----t---t-----------t---t'"'"""-:==-:~~~~+_+__+__+__I,.

s-pIo . lJIhaIogr

Recotoety I a-ge.
. Semple (DqIlIl1R.)

Length ...
s-ened
~

~ lllowsi
(Fl.) 6· or RQ

or (lQ
Run
No.

("'R;)Teba Tom NUS. Inc. .

Typo
RQO

PROJECT NAME:
.PROJECT NUMBER:
DR1WNG COMPANY:
DRIWNGRIG:

1

2

3

4

5 TO Lf.O
6

7

8

9•...; 10

11

12

13

14

15

•

.• When rock coring. enter rock brokeness.

.. Include monitof reading in 6 foot intervals 0 borehole. Increase reading trequency if elevated reponse read.

Remarks: .0 PT w L "",.. C. P-.D c.. 0 F<. e
Drilling Area

Background.(ppm):[[£]

Converted to Well: Yes No '\7 WeIlI.D. #i:~~ ..a.-



("R:)T~tra TOOl NUS, irM> . BORING LOG Page _'_ of _\_

OOOL

2..b

I~

SAMPLED 1

SAMPLED '"3 s B 0 '; D 2. 0 I.f

MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER: _-="""""-=-~~~ _
N9060 CTO 0279 . DAlE:
BOWSER MORNER GEOLOGIST:

. G£OPf!...O&f: S4Lr DRIlleR:

1 SAtvD £ILT

2

3

4

5 TD '-to D
6

7

8

9

"10

11

12

13

14

PROJECT NAME: .
PROJECT NUMBER:
DRIWNG. COMPANY:
DRILLING RIG:

, Drilling Area .
Background (ppm):lL2J

-=-'~When~roc:::k~·":"·COI..1.:-'-"l!J-.-entel'~rock-:"':"brokeness-:-.L-..-....L--_.L---1_-------_....L_L.._---_..L...J-..1-..1-..1.

.. Include moni1Dr reading in 6 foot intervals.0 borehole. Increase reading frequency if elevated reponse read.

Remar1<s: b P T l.v ,/ M f\ ~ F-O coR- C.

Converted to Well: Yes No ~ Welll.D. #: ~ .,:



Drilling Area
Background'(ppm):IIi£)

, Remarks

~5S

@ 1~50

.~ TO !o

SAMPLED

SAMPLED t ~ ~13 OS' 020

MATERIAL'OESCRIPTION

• When I'ock coring. enter rock brolceness.

-Include monitor reaallllJ ... 6 foot Intervals 0 borehole. Increase reading frequency if elevated reponse read.

Remarks: ' DeI"' w I M A <..P- 0 co fL.£.

.(-..:]T....Tech NUS. Inc.

PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRiWNGRIG:

,DepCIl

(R)
, , TwPe 01'

AQO -.....

l'

2

3

4

5

6

7

8.

9.-" 10

11

12

13

14

15

.:"

WeIlI.D. #: -_'- _vNo -..;;.......--YesConverted to Well:



BORING LOG Page~of_\_

(00002...

35:

.0

@

@

\D

SAMPLED \

SAMPLED

MATERIAL DESCRIPTION

. NSWC CRANE BORING NUMBER: \3 S ($ 0 lD
N9060 CTO 0279 DATE: -...;..·-::3:-_-=-:2:""5;;.....;:;._""":o~'"!>=-';"-'-""';--
BOWSER MORI}IER . GEOlOGIST: . ~. LO("#1 fl.A,v

cae.QfjlL 0 e. £. SLj L-r DRIllER: ...:r. A f'.£{(..

s.ape UIhalogJ U
~I a-ge S·

Type S8Inl*l ~IR)

RQO LenglIo ... c Remarks
SCnlened S-- .

PROJECTNAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRIWNGRIG:

• When iock coring. enter rock brokeness.

-Indude monitor reading in 6lool intarvaJs ct borehole. Increase rnading frequency if elevated reponse read.

.Remarks: 1> e T w I (V'\ {\ C. Po. 0 C. 0 (L F
Drilling Area •

Background (ppm):(JBJ

Converted to Well: Yes No v: WelllD. #:
------'-----~

.:!.



'Remarks

Dnlling,Area
- Background (ppm):[(5J

F" I '-L - ss 'f

,

WeIlI.D. #:__--,-__~ ,No . \./-'

@ D

~' ', ~MP

Rj)
-,~ -

B '-<Ii.;. r y. '"

SAMPLED $5 07 0002- '

SAMPLED I~ S ~'O c'b,o

',' MATERIAl. DESCRIPTION'

s.

Ves

r.:BJ ' 117(;!;J:1;~)tJ~~1.~t~i~7~;~t,~~;.'f#':~~ :;,

~TetraTechNus.,nc. BORING LOG, PagelofL
;~. ,l

PROJECT NAME: NSWC CRANE ,. . BORING NUMBER: --.-:-ti~3.-!.' ---=::S~I3~O~"~'__
PROJECT NUMBER: N9060 CTO 0279 DATE: ',' - ' 3 - 2. Co - C:>"3
DRIWNG COMpANv: BOWSER MOANER' GEOLOGIST:, tJ\ J'2 ,Co, 0 C 'iR AN
DRIWNG RIG: G E. c> e1?-Of!:,£ S'I '-T I, DRILlER: J A t::-E~S

Converted to Well:



••0••

,',

','Remarks

,c" "
s
C,'
s,

,

MATERrALDE;SCRIPlIQN '
Sample UthclIogf

R<.co-yi' a.ange ,
Sampie (OOpchIf\.)
,Lenglh , ,«,':

.~,
'1RtenraI

IlIowsI
,. «
RQO

"'"

•{"R:~";"T~NUS. I~. .. BORING LO~ . Page _"_ of L
PROJECT NAME: .. ' NSWC CRANE , " OO'RING' ~,UMBEf\: " ~'fitL~~
PROJECT,NUMBER: N9060 CTO 0279' 'DATE-" '\~ l' "

,: ORIWNG,COMPANY:' BOWSEA.MORNER ,"GEOLOOIST: ' "OOtfB~OVl;C ~. ,
DRILl.ING RIG: RoTOSONIC '" DRlfJ..ER:' '()A\i€-<;~,'

•When roc:k corin9. !!riter nx:li brokeoesS,

•• tnCbte ~itOr reading in 6 loot.~ '0 bOrehole, JOi:rease~ treqoency if eI~t~'reponseread,

Remarks;' " ' .
., Drilling Area

Bacl<ground (pprri):~

Converted to wen: Yes .)c' , ' No ---- ',' Well 1.0: #: \":lri\~)':\.o~ ,



Drilling Area .
.Background (ppm):~

Remarks

u
s ..
c
s

oDOL

@

SAMPLED

SAMPLED I

. MATERIAL DESCRIPTION

"t;r~':l;'\f;';~;;l<."'e~#~t~:;;::~i~~Wft;W:~ /' .;/

·BdRING LOG,
NSWC CRANE ~. :. . BORING NUMBER:
N9060 CTO 0279 DATE:
BOWSER MORNERGEOLOGIST:
61:0~o8c $"4 L T ,. DRIlLER:

.......
(FJ) .r..... or

AQD -.....

o

PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRIWNG RIG:

• When rOck oaring. enter lock brokeness,

- Indude monitor reading in 6 IooC Intervals 0 borehole. Increase reading'frequency If elevated reponse read.

Remarks: !'£P PJJ·Q {} E MftGfW COl$? fF
B~U(4ep w tlO~~~1 ~

.... ("R;)te.n. Ted> Nus,lnc.

•. '

•...
,.

Converted to Well: Yes No ' V WeIlI.D. #: --'-__'--_--'



Page i of _'_.

Drilling Area ..
Background (ppm):l£2]

1002..ott

@

SAMPLED

MATERIAL DESCRIPTION

. SAMPLED

. 1

2

3

4 r.,. Tit,

5 .'0
6

7

. )
9

.10

11

12

13

14

15

DeplI> -.., Semple ~
lR) cw· Reccnayl QIange

f_ ew N Semple ~lR)

RQD ..... I..englh cw Remarks
No. ~_.

(1t¥-'Tech NU~.Inc. BORING LOG
PROJECT NAME: NSWC CRANE BoRING NUMBER:
PROJECT NUMBER: . N9060 eTO 0279 DAlE:·--+-:'~~"""r~2----
DRIWNG COMPANY: BOWSERMORNERGEOlOGIST:
DRIWNG RIG: G EOP~06C SLf L- r DRILlER:·.

• Wheri iock coring. enter rod( brokeness. .

-Incfude monilor reading in 6foot intetvals 0 borehole.~ readingfrequeOCy If elevated reponse mad.

Remarks: G EO pR. 0 B £. M AC-& 0 C 0 ~e,

Converted to Well: Yes No WeIlI.D. #:------'-------e



Remarks

@

@ 9/'5'

MATERIALDESCRIPTION

. SAMPLED

. SAMPLED

o 1

· TrPe
· AQD

(~)TeoaT_NUS.lrKC W''';~~~~~~::~G Page-LoU_

PROJECT NAME: NSWC CRANE BORING NUMBER: ..:±S ..s IS· II
· PROJECT NUMBER: . N9060 CTO 0279 DATE: 3· - 2 (I) - 0 3>
DRIWNG COMPANY: BOWSER MORNER GEOLOGIST: ,...li. . (,. C Ol... H~AIU .
·~IWNGHIG: 6E. 0 P~04(; s:t LT ... DRILLER: S. A ~ e 14.~• '

• When r'ock oaring. enter rock brokeness.

- b:lude monilof reading in 6 foot inleIvals 0 borehol8. Increase reading frequency if elevated reponse read,

Remarks: Co> r;' 0 ef'.O C €. tJ\ A c..,:a. 0 c. 0 ~ ~
Dnlling Area .

Background (ppm):lITJ

.WeIlI.D. II:-------'-----vNo _........E__. Yes·Converted to Well:

I



BORING LOG Page _\_ of _,_ ..

SAMPLED I t 2 O:L ()L.(

@

SAMPLED

MATERiAl DESCRIPTION
Ulhologr.
0Dnge

(Dr:ph /Fl.)....
s.:.-.ed--

NSWC CRANE BORING NUMBER: _.-....1.:=,:"",,-....-::::-=;-.....::....;::::.-=---
N9060 CTO 0279 DATE:.
BOWSER-MORNER GEOlOGIST:

G e Q P R,..oeE- .,£'1 t..r·DRlllER:

PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRIWNG RIG:

• When roct coring. enter lOCk brokeness..

-Include monitor reading in 6 loot Intervals 0 borehole. Increase reading ftequency if elevated reponse read.

Remarks: G t:o pe-Qf)c N\A ego c. oP-E-
. Drilling Area
Background {ppm):1Z:JJ

Converted to Well: Yes No W~III.D. #:----------
/



P, C-L-

TD l..-f. b

@

SAMPLED I

MATERIAL DESCRIPTION

,SAMPLED' 5B I ~ 0,;40

o

Ooplh I.JIbalollr
(R.) a-.

, TrPe Ott (Oep4IIR)
ROo Run Ott, Remarks

No. SCI-.ed.......

[~Te6a i~ NUS, In<> ,·",}",·:~t;:~}.~OG .. Page _,_ of -L

PROJECT NAME: , NSWC CRANE ... ' BORING NUMBER: _+-1.'::::3__,,::!,S~B=-/~3~_~_
PROJECT NUMBER: . N9060 CTO 0279 DATE:' '::3 - 26-0:$

, DRIWNG COMPANY: BOWSER MOANER GEOLOGIST: M be' OC..l-lg,AN
DRIWNG RIG: GEO eIt-otte. ~-e., L.r'DRlllER: :r. A ~E~,;>•:','

, .

• When foe::k ooiing. enter rock br0ken8ss.

•• Include monitor reading in 6 foot intervals 0 borehole. Increase read'1I19 frequency if elevated reponse mad.

Remar1<s:C> E 0 pR.O 6 E M 1\ <..~ 0 '- 0 R. E.
Drilling Area

Background (ppm):~ ,

Converted to Well: Yes No .k?': Well 1.0. #:----------



Page -L. of _\_BORING LOG(~hetraTech NUS. I~.
PROJECT NAME: . NSWC CRANE BORING NUMBER: 13SB14
PROJECT NUMBER: -:-N"":9""06~O""'C=T=O:::-.-=-02~7==9~-------DATE: -~--V-E~~------.-.-.
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: .~ &,\:XQ"p....; _
DRILLING RIG: HAND AUGER DRILLER: .:Jeff Akers

@

SAMPLED

IIRemarks

u
s
c.
s

@ \: \0

SAMPLED (~~ \'\~ \

MATERIAL DESCRIPTION

1

2 "-~

t"
3

4

5

6

7

8

9

10

11

12

13

14

15

Samp DepItl Blows I Sample
No. (R.) 6"00- Recovery I
Type 0 00- (%) San>pIe

ROO Run Length 00-

No.

• When rock coring. enter rock ·brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: ----------..,...--------"-----------
Drilling Area

.' Background (ppm):~:

Converted to Well: Yes No ---- Well 1.0. #: '-- _

~-:



•

•

•

0.2

SWMU 13 ROUND 2



, G<a cr. ()~ ./ 7 I

,a'.O~ /10 ,.

WEll. NO.: ( '5 fV\ wT2 J

DRILLER .-Joz;O""'"''''...........\(~ _
ORIWNG
MElHOO ~()'Tb ~ 0 IJ t L

DEVaOPMENT GA: I c.. f: t./
DATUM NAVD MElHOO SUftt"E./evi-t'·

. ~. ;

~---+- ELEVATION/DEPlH TOP OF SAND:

5 1/
---+- DIAMETER OF HOLE IN BEDROCK: ---='---.-__

CORE,/REAM: c.~

I

ElEVATION/DEPlH TOP OF SEAL: GV. oct / 4
~_-ElEVATION/DEPlH TOP Of BEDROCK: ,~e~
~-+--TYPE OF SEAL: ~tJ1'"OIJ t:JE. eli re:>

CKU? £Vlt-Ec G-Ql-D

VAo9----f- TYPE OF BAa<FIlL: ()£VTDV\Th C.K\ "5
.. G-E.'\Co fU{tf., (;.Ol-Q

IH---+-- 1.0. OF' SURFACE CASING: 't'~ ~ tt" s9.

11---+- DIAMETER OF HOLE: ---...;8~'·1 _

~"7t--.,...-+--RISER PIPE I.O.:===~~I{--:::-:::~__:::--__
TYPE OF RISER PIPE: SCH.. 'to PVc...

BEDRoa<
MONITORING WELL SlEET

WELL INSTALLED IN BEDROCft

.---,r-I-----,--_t_ ElEVATION/HEIGHT TOP OF RISER:

~.3---t!!!!~---+-- ELEVATION/DEPlH TOP OF SCREEN:
TYPE OF SCREEN: _f'V c....

. SLOT S1iE x LENGlH: O~.Q-2-*-'O-:'---
1.0. SCREEN:_....:~~": _

---+- TYPE OF SAND PACK: <2"CX=: ~~o 10 ho
~, \ca6 .

......- .....---t- ElEVATION/HEIGHT OF TOP OF SuRFACE CASlNG:6C18.18/",-).O

~.-,...- ElEVATION/OEPlH BOT'TOM SCREEN: G,7~Oct..1 U)'
'ElEVATION/DEPlH BOTTOM OF SAND: (075'00'/2.1'

LJmI. -r- ELEVATION/DEPlH BOTTOM OF HOlE: (D 7 5'.0'1.2.1'
~~~~ .BAa<FILl MATERIAL BELOW SAND: SA1JD

LOCATION :'WYl1U 13
BORING 13YkwT21

~~--:=F-""""'~ .. DATE COMPLETED l.l-y-0'

/

.'

I .'
I



["11:) Tetra Tech NUS. Inc. BORING LOG Page _,_ of _,_. .

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: :
DRILLING RIG:

Crane Nswc BORING No.: \~ t'Y\WT'·l"7
~O(i,(L DATE: ~,,~-5"=--"":"03=---:--=-----.·
~ow;U:tf\okVAA GEOLOGIST: Eft I?P We R~£R.
Vf5.f$P.; SOkJ ,,-. DRILLER: ~Ot-J \(Elf£«,.

Sample DepCh IlIowlII
No. and (Ft.) ror
Type or or ROD

ROD Run (%)
No.

. Sample
Recovery I

Sample
Langth

MATERIAL DESCRIPTION

Remarks

PIQIFlD ReadIng (ppm

.;, :':, :.~;

"I"sll

./' C>.~\..nf'"F:~-1

./'
• When rock coring, enter rock brokeness.

.. Include monitor reading in 61001 inlelV8ls @ borehole. Increase reading lrequency if elevated reponse read. .

Remarks: bC2..ll-L(:: 0 TO ;l.\ TD II-J S1"')r"L.L.. 'Sc..n.,1i.te.,J ,a:.zd
Converted to Well: Yes No ----

..Drillir:lg Area....----.
Background .(ppm):

WeIlI.D. #:_. .J...oot.:..;..;,=.::....:...:::~;;;;.;'/.:..- _



PROJECT NSvJc C~b LOCATION ~WMLJ r~ DRIUER.26tS ~Eft.
PROJECT NO. qOC:,O BORING ~~/Y\Wf:e> DRIWNG·
DATE BEGUN 1/7 t9!03 . DATE COMPLETED "H/tj..#ri METHooh-'5oNt e...-
FIELD GEOLOGIST .s~K:6¥1~ .. DEVELOPMENT ~l\.l\..~1
GROUND ELEVATION 7O~.S-~ DATUM &WD B8 METHOO ~tf{tY!'='P.·;

WEll. NO.: ;3 mwt.2$
BEDRoa<

MONIT()~G WELL SlEET ..
WELL INSTAU.ED IN BEDROCK

Tetra. Tech NUS,Inc.••

~28.5'f/75

.(;2,,5'( / 7~

---+- ELEVATlON/DEPTH TOP OF SAND:

---+- ELEVATlON/DEPTH TOP OF SCREEN:
TYPE OF SCREEN: pvc
SlOT SIZE )( lENG=TH-:-."'a=-=b~K~·-'0""""::;;...-----

1.0. SCREEN: ;;.. If - ;; 0 sl.A

---t-- TYPE OF SAND PAa<: QT:C h3~D S~~

.--;...--+- DIAMElER OF HOlE IN BEDRoa<: _

CORE/REAM: 4 II lSi' .
. - »

___---t""- ELEVATlON/DEPTH BOTTOt.t ~~:
ELEVATlON/DEPTH BOTTON OF SAND:

lJmI. -r- ELEVATlON/DEPTH BOrroW OF HOlE:
BAa<FILl. MATERIAL saow SAND:

ELEVATlON/DEPTH TOP dF" SEAL: 700.5'1 /.~
~_-ELEVATlON/DEPTH TOP OF BEDROCK: ( fda~(Ji/1 ~ . S"
~-+--.. TYPE OF SEAL: &NT'DNIT'F ~Go-l-o . '

01+1 P5 §fJ, <:;:nxJ

rZh4----+- TYPE OF BAa<F1L.L: EiN fbN I r£

J ,.

;H---+- 1.0. OF SURFACE CASING: 4}( Lf ~

~

~--+- DIAMElER OF HOI.£: /I Jew" -h, i$~.S-
Ls0L.A:r10N O'\5rNO- (pK OIA, ~;." .

~,*"""--+--RISER PIPE I.D.:=·~d_·~*""'t~ _
TYPE OF RISER PIPE:_'i"",,?~W~e:.....- _

,..........,r-+----t- ELEVATlON/HEIGHT TOP·OF RISER:

~ ELEVATlON/HEIGHT OF TOP Of SURFACE CASING;7Of.,j/ Z 0



.Page _,_ of l(-n::) Tetra Tech NUS. Inc. BORINg LOG _

PROJECT NAME: cran~'~swcC\ BORING No.: \ '3 Ynw::L2 <3 •.......
PROJECT NUMBER: o;OC.O DATE: 1I-"!>-03. .
DRILLING COMPANY: Bow'§.(\. ""-4 ft.,JILO GEOLOGIST: ---lF~~~E.:.Q_W7=-"";'f...l11...l;~;:':~";:;·~~~_-=
DRILLING RIG: ~'ft) - ?S),." \ Co;. DRILLER: \ t:> t=J \~~l f t:tt.

o

.: :' ..... .'
: ~ ~ .

Remarks

r
I

MATERIAL DESCRJPTION PlOlFlDReadlng(ppmJ

~ 1!.~";~~ll\~ ~

...

, " ,-

Sample
Recovery I

Sample
Length

Sample Depth Blows I
No. and (Ft.) e" Of

Type Of or ROD
ROD" Run /%1'

No•.

/ "

$-'l....

" When rock coring, enter rock brokeness.

. "lnclude'monItor reacfmg'in 6 foot intervals @ borehole. Increase reading· frequency if-elevatedreponse read.

R~marks: CtAlt-J\. TO 3'i>. s: C~ 'IJ~~·..( C-t" 00
" .. . ..-Drilling Area .'

. BaCkgrOund.(ppm):~;?

Converted to'"~W":"'e"':':'II-:----:'~":"'es--- ..J----.;.--~N:-:'o-_-_-_-:::~--:-::W":"'e"':':'I1-:-·I.'='D-. #~:-=-:'I':'3.-.:..:.",::'V:'~!===iB:~-=--=--=--_-......-_-_-_-_-_-= .,.,:,r..



Tetra Tech NUS, Inc. BORING LOG

· •.. '.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Page Lot ~
~ ~

Crane NSWC BORING No.: \~ m"", 2~

~toG;D DATE: ~i~~
B'lwSaL GEOLOGIST:~

VEJ';SA-50N-( c 'DRILlER: ~:A':l.::!:·~~-----

.'

··MATERIAL DESCRIPTION

' .

.t-+...........---¥-I::::~+-----I~1~~F I-~_._-+~;,.,..;--I-S_'Lrt_$M)_fX_1lJtJ_€_~ I--+--I--+--I

.il/ '-
". - : .

• When rock coring, ne~rock brokeness. .

•• Include monitor ~&footinleMl1s @ bofehole, ·Iftcrease reading trequenoy it elevatedreponse read.

Remarks:~ cluttJ...J k0Jk=l'2.~ ~: 71·6 I. .

JbJ) Uii-t~1'.

Converted to Well: Yes No ----

.._-... -_. . -DrillingArea. . ..
Background (ppm):1 0,11

Welll.D. it: \3 MWr..2.e



["'II:] Tetra Tech NUS. Inc. BORING LOG ~ Page2 of j.

PROJECT NAME: Crane NSWC BORING No.:.3M . 2 ~
PROJECT NUMBER: ~cJ~O DATE: . 6· .'
.DRILLING COMPANY: &:MJSe12- ~g..NEX... GEOLOGIST: ~~
DRILLING RIG: \/~SA-So"'Jl<"-- DRILLER: ~EE1e::'""~--... -_....::

Sample Depth IlIoweI Sample
No. and (Ao) '0 or Recovery I
Type 01 or ROD Sample

ROD R... ('%) . Length
No.

..

1-+-+----lV~·_·"*---1· ~~2;t----__t_-+_5-i'J-L..'T'-(--S_+)AN-P-5-Tl)I-~-I::"-__F~~f__-----+_+__f.~1__I
/.. ~~.. ~

1-+-+----l~~f__-__1 ..... _"';:::A t----__t_-+_-:------+---,----t--f------~I__.J_4__+___1

le.3 V r-:(r ~. ~r~c":r- SILT

H."~~:~:===:=:===\:~=====:::======;~~O::;H~

---;--.
-...:..:..

~C+-'tf_+__-¥:;/~~:::_I =-~.::-:::::. ;::j::'r------i--;~_t--~r-+---__+:_:_t_+-t;I
~l l~ ~ ~;=-~_ o~
~F 1/ ~.:::::,.-l----+-+----+-------I--+------~~--+--+--I

1/ ----'---'. ~

.... ,
...!.,..:.~

• ,. .' V ""'"1
..1 • :. fbtLp Ilt

• When rock coring, enter rock brokeness.

........'O'lnclude monitor reading in 6 loot intervals·@ borehole. Increase'reading frequency·jf"1llevaled1'eponse read.' ....- ..._...

.RemarkS: ~tV;!;t= fb, t.",d.i W/.. . .
. - _. Drilling Area .. . ---

Background'(ppm):~

2l\.WeIlI.D. #: 13
--"';'=-.IL,;.i,J~-==- _No ----YesConverted to Well:



,: :-",.,,:!,'>i~; .;'.;.'~(.-'- "dj'?l~'/'~~ ':~..~:':'r.."f~~"" ,
. .r£-{·~..

'ctS".. t '1 g"
~~C(.I . 9..:,

YtnL NO.: 13 M. \AlT Z9

ELEVATION/OEPlH TOP Of SEAL:

~~r-ELEVATION/OEPlH TOP OF BEDROO<: .

-fIE:t--+-- TWE OF SEAL: '- E r c.. 0 evfLl:.

'-OLD GelVTP N 'r£ eet,. Ie,

--+- ELEVATION/OEPlH TOP OF SAND:

--+- ELEVATION/OEPlH TOP Of' smEEN: CoBer«' 1 9;
TWE OF 5mEEN: pvc.. set!- I..f 0
SlOT SIZE x LENGlH: • 02'0 . lS 'Q .
to. smEEN: 2 I,.

--0+- TYPE OF SAND PACK: G L 08 A. L

O€ D I\J~ S lJO

"--+- DIAMETER OF HOlE IN BEDRoa<: _Y..&.-'__
CORE/REAt.t: _

ho'j---+- TYPE OF BACKFILL: 1'3 E IV To tv I rF- CH I P:>

, I

~~---+--RlSER PIPE I.D.:==-2.~~-:--_---=~_
TYPE OF RISER PIPE: :;C H 4 () PVc.. .

~,.,.......;~:-.:t- TWE Of SURFACE SEAL:CO.ueR~

, , L." I,
;.14---+- 1.0. OF SURFACE. CASING:, 'lll.f Sl\ ~11!r;,-

'I • "It--o+-' DIAMETER OF HOlE: 8 /2..~ ($ « 'i ~ TD .

r--'-+--+- ELEVATION/HEIGHT TOP Of RISER:

_ ---t"- ELEVATION/OEPlH 'BOTT'OU 5mEEN: ~lC\.l J 19
ElEVATION/OEPlH BOTTOM.OF· SAND: '7aJ l '2..0

~.....- ELEVATION!pEPlH BOTT'OU OF HOLE: ~78, \ Il.-O·
~~Mm~ BACKFILL. MATERIAL eaow SAND: _

BEDROQ(

MONITORING WBJ. Sl£ET _
WELL ~STALLED IN BEDROCK

Tetra Tech NUS, Inc. .,

PROJECT c-p..A tV £- LOCA11ON 'C R..A/IJE« .IAJ. DRlUER J:' w A(, SH
. PROJECT NO.=sf 0 (p 0 BORING 13 MW r z. 't DRIWNG H~ A I

DAlE BEGUN , I"': l:f - Q3 DAlE COMPLElED '1- tt -D ') METHOD --'-lh........;.·~;:;.;....._----:-__
FIELD GEOLOGIST' M. G. Co oc. H P-A,,; OE\n.OPtdENT B/>r I '-r;A./~~c.ft(
GROUND ELEVA110NJ::jgJO DATUM "}~VO S6METHOD ~. ~.. '

g , ELEVATION/HEIGHT Of TOP Of SURFACE CASING:7tn5012.'t
. .

••

••



["11:1" Tetra Tech NUS, Inc. , BORING LOG Page _,_ of_'

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC BORING No.:.
CJ Ole 0 DATE:
~o"""~ Foe- - MO/l.l\JfR- GEOLOGIST:

~""E 5.50 DRILLER:

~ Oeplfl Blows I Sample UtboIogy

No. end (R.) 6" or Recovery I Change
Type or or RQO Sample (DeplM=t.)

RQO Run (%) Length or
No. ScrMned

IntemII

1/
1/

14./

MATERIAL DESCRIPTION

~\LT

Remarks

-00

·~L.O/

1/

... ql/
13f4 I.y/

•• 1/2.0

1/...... _ --4--¥=--~-----I

1/
1/

M.. o~"'~ t~N CL~ '11;" S. 'L..T ISM . t;) P<r~ (J 0 0 0 It'>
G.~ Fl L-L....•TO q I ?
~M 0

'In

XlIX.
Iso~\

I~ t:>
S I~AL€ Wf."T",u~D

,","~Q ot<..'~AJ6

0 0BftN 0 0
...

...

.~IA Io(.E FV~4c..

./'!..r'
Hi.o 'IV c..HIPS
r-' P-On ". L.C

1/
1/

Converted to'Well: Yes

TD 2D'

No ----

....- -- . .. Drilling Area.....-_...
. Backgro.und (ppm):

6 (..l-~ jQ... a I ,.



PROJECT C ~ ~t\.J ~ LOCATION CRANE, rfJ DRI~ BW$~-MO~~t'"R..
PROJECT NO.:=3 0 C BORING' 11 My.) T ~ DRIWNG ,.
DATE BEGUN lI-(p-o~ DATE COMPLETED \,- lD-03 METHOD...JjCSAAR.

. FIELD GEOLOGIST~.u. c. 0'- H (L~tJ . OEVElOPMENT &rl~~/plJM~1

. GROUND ELEVATION 6~Co.51 DATUM NA\lO ee METHOD ~UQc.E .

.'. Tetra Tech Nus. Inc.

. WEll. NO.:
BEDROCK

MONITORING WBJ. StEET "-l.

WELL INSTALLED IN BEDRJ>CK

13 MWT30'

'8ft.CJ7/ /2.

ELEVATlON/DEPlli TOP OF SEAL:

~iimr-ELEVATlON/DEPlli TOP Of BEDROCK:

fiiI;ij--+- TYPE OF SEAL: c.. E .,- '- 0 . e\J t'l- E:
l'!q:... C' \J r"I' C. H I p..s

---+- ELEVATlON/DEPlli TOP OF SAND: .

N4----+- TYPE OF BACKFILL:C E "\L. (:) .ev ~t..

'Ga 0 «-1)' (V\. CO·Pt lJ n L ,-, I p,.

. It

~~--+-RISER. PIPE I.D.:==--=Z=-=-~_~_.",.....;._
'TYPE OF RISER PIPE: P \J c.. :2 C. H eOlJc..£

,"+0 .

. h t
:;14-----+-- 1.0. OF SURFACE CASING: 4- 'i- '1 (

~--"----

;;t---+- DIAMETER Of HOlE: <8 12' 'TO 'S,' '1 I ~. TD. '.

4 "~---+- DIAMETER Of HOLE IN BEDROCK:~ _
~E,IREAM: _

...........-+---+- ElEVATlON/HEIGHT TOP OF RISER:

l-~-i!!!!!J---+- ELEVATION/DEPlli TOP Of S<m:EN: G>82.57/ ''i
TYPE Of' SCREEN: P \l C. . ~ L. 0 TIT Q

.SLOT SIZE x LENGlli: • 0 2.. 0 h I C> •
1.0. SCREEN: :z. ' ,

---t- TYP~ OF' SAND PACK: C>E~r .ME D IOM

5" vI)

___---t""- ELEVATION/DEPlli BOTTOM S<m:EN:
ELEVATlON/DEPlli BOTTOM OF SAND:

Jrnl -r- ELEVATlON/DEPlli BOTT<>M OF HOI.£:

~~Mm~ BACKFIll. MAlERIAl Baow SAND: NIA

. ~ ELEVATION/HEIGHT Of' TOP Of SURFACE.CASING:6fB.~7/Z,5'

•

'c ..
....:.\,

. .,'
;"'';



[1=1::] Tetra Tech NUS. Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG
Crane NSWC BORING No.:

=.is£iE~R.. M.OR.N~R. ~~bi~GIST:
, N\E $'""so AT\! DRILLER:

MATERIAL DESCRIPTION

Page _, of _,_ 0

13 MWT~~. \ \- \...D - O~ . ..

M. U.(O, leN •
..:r. o

W4L ~ H

PlDiRo Readlng (ppm

1/

Sample DepItI Blows I
No. and . (FL)

." orType or or ROD
RQD Run l'llo)

No.

Sample
Recovery I

Sample
Length Remarks

- -:- 0 0

1/
1/
1/
1/
1/

./

1/
1/
1/

1---+--+---------+-�_~---__1I_I_I_+_I_...o.-.

1/
1/

1/
""'-D 2.5:0

Converted toWell: No ----

... - Drilling-Area....._......
Background (ppm):

WeIlI.D. #: ,3n,wr30



WELL NO.: I",? MVJ r ~ ,

LOCATION C p..."N £ i fV DRILLER C>~~f(?- "~~e
BORING I ~ ""WI}" '. DRIWNG /
DATE COMPLETED 1\- 5 -o"l, MElHOO tt~ ~A«

c. oc.. l~tV DEVELOPMENT BA It-.~
DATUM::NAVO BS MElHOOeuM?/~Urt<'6- ..

BEDRoa<
MONITORING WBJ. SHEET '-'

WBJ. INSTALLED IN BEDROCK
.~

Tetra Tech NUS, Inc.

PROJECT C P- A. tJ f;
PROJECT NO. 9p{p 0
DATE BEGUN I 1- )- - 03
FJELD GEOLOGIST ~. Cp.
GROUND ELEVATION$C, .S~

•• . .

G;g~)~1 lQ'

(083."1 10.

___---r-- ELEVATlON/OEPlH 'BOTTOM ~:'
ELEVATION/OEPlH BOTTOM Of SAND:

__-r- El.EVATloN/OEPlH BOTTOM 'Of HOlE:
BAa<FIU. MATERIAL. mow SAND: tV A

---+- ELEVATlON/OEPlH TOP OF SAND:

i--~ ELEVATlON/OEPlH TOP OF smEEN:
TYPE OF smEEN: p ·uc.. s Co- 0 '\\E...·O
SLOT SIZE x LENGlH: . 0 kO X, I 0;
1.0. smEEN:_---'-ol2.=--'_' _

---+- TYPE OF SAND PACK: G L 0 ~ '" L
r"C.OlV"'" ~f\NO

ELEVATlON/OEPlH TOP OF SEAL:

~~r-ELEVATlON/OEPlH TOP OF BEDROCK: .

JEIf--t- TYPE OF SEAL: c... E. ,- C. 0 P\J~ Eo
~ E tV '"ON \ r§: C-;"" \ p~

:MI----I-- TYPE OF BACKf1LL: c.. ~. \ <.. 0 e I,) R e
. <2QkD ~ ~""T QI\J rtF- c.. '1le~

. . I L" U f( .

-H----+-- 1.0. OF SURFACE CASING:"'" ~.., S'Q ST1iF C-

---I- DIAMETER OF HOl.£ IN BEDROCK: '-; .,

CORE/REAM:
---~------

.'. .,
'A---+- DIAMETER OF Hot.£: 'B 12- ;0 , lfS: 11.•, TO IV

2.
II

-+7'i~--+--RISER PIPE 1.0.: I D
TYPE OF RISER' PIPE: P uc.. $c...'·U~PVL.£

.' yD .

r--r-+---+- ELEVATlON/HElGHT TOP OF RISER:

......- .....---t- ELEVATlON/HElGHT OF TOP OF SURFACE CASINGb~~.I5j)rs:r

•••

'. _.i:;.: .



["'II:] Tetra Tech NUS, Inc. .BORING LOG Page _\ of_'·

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC . BORING No.:
.~o ~ 0 DATE:
.~OW ~ Efi..· M.o~~P- GEOLOGIST:

Co .~.... l;. ~ $""0 DRILLER:

.1; •

Ol~

•..• J " .:

..",. ...~. ::,:::'; <

P1D1RO Reading (ppm

,: \. ....

11.'1';1:~Remarks

I-IM.D D«..,LL Q ,.:>'

L,
~ L LA y E Y SILt S~ LOo/£e, A~A"'"

MATERIAL DESCRIPTION
Sample Depth BIowllI . &ample L.IthoIogy

No.8RCI (R.) 6" 01' Recovery I CNnge
Type 01' 01' RQD Sample (DepCM't.)

RQD Run (%) Length 01'

No. Screened
Interval

V
IV
V
V
V
/
V
V
V
V 10.0

IV W
125 V

; .At: .'-11.:8.........

1'/£~
V
/
V
V
V
V
'V
V
IV
V
V

Drilling Area r---..,--...,

Background· (ppm):
If:) Al'~

WeIlI.D. #: .......c..:...;;.=~~:1..- _



,PROJECTC~W& ~~w c.. LOCATION SWY\-\ u\3 DRI~ ...\l:)N \(e\F€«.
.' PROJECT NO. 90 ~ () . BORING 13~ \IJ T)L DRIlliNG '

DATE BEGUN 'C)-lea -0:3 H DATE COMPLETED ~o-2'-03 METHOD g~TO - s.o".H '-
FIELD GEOLOGIST F-g.-€1J W g~ OE\fi.OPt.t~T ~~ I '-lUll

: GROUND ELEVATION 60l3li"Z- DATUM NAVD t.tETHOD ~P/M6J;'

'WELL NO.: \~T\1-VJ1 '3 1... '
BEDRoa<

MONITORING WaL SHEET ..
WB.L INSTAU.ED:IN ,BEDROCK

Tetra,Tech NUS. Inc.•
,cr'.o't I" J.... If 2-

..-,. -

~EB,(;4 6"'

'95".(;!z ~'

f!.l.'!.IJI-o---+- ELEVATION/OEPlH TOP Of SAND:

.---...-+---+- ELEVATION/HEIGHT TOP OF RISER:

~(

Si---+- DIAMETER Of HOlE IN BEDROCK: _5:~, _
~/REAt.t: CO (t E (21T ('t. 1-5" ter pm)

iI"~I----t- TYPE Of BACKFILL: Bf+.tWAJlTE. Ch' P S
C\kTLO rlJ1Ub (...t>LD

ELEVATION/OEPlH TOP Of SEAL: ~ Cf'.~ '2.t 1..'
~_-ELEVATION/OEPlH TOP Of BEDROCK: . <;q L\1- ~# 5""'

TYPE Of SEAL: _BlZ:f:.JJOWvrE.' CH' fS
C-fZ.=TC-o ElLrt€ ~LQ

g '/
A--OO+- DIAMETER Of HOLE: _x:; _

2 '(
~~--+--RISER PIPE I.O.:==---_.....r:::_"---__~.....

TYPE OF RISER PIPE: SC\=\ "'0 pvc.. 21< ¢

" .&/

t'/k9--+-I.O. OF SURfACE CASING: 't X 't---.;....-......;....---

§---f!!!!if---+- ELEVATION/OEPlH TOP Of SCREEN:
TYPE Of SCREEN: ey c. '
SlOT SIZE )( LENGlH: 0,02 :k 1..0 1

2 't1.0. SCREEN: ,

-----I- TYPE Of SAND PAa<:~ SAtyp IO{30

Serf laB

.......- ......--+- ELEVATION/HEIGHT OF TOP Of SURfACE CASING:676."f ~. 4li

._--r-- ELEVATION/OEPlH BOTTQt"t S~:
ELEVATION/OEPlH BOTIQt.t Of SAND:

---~ ELEVATION/OEPlH BOTTOM OF HOLE:
~~~~ BACKfILL t.tA1ERIAL BELOW SAND:
'L 6~'tvyfl£ cS:lf2 ---

•

'.''. :..:'"
.:. :,-"\::



('11:] Tetra Tech NUS, Inc'BORINGLOG ~ _"!' Page _1_ of _,_

PROJECT NAME: Crane NSWC , BORING No.: .-l"3\V\Wl~;;L
PROJE8T NUMBER: 30(4 Q DATE: .' =, 0-28- O,i • .
DRILLING COMPANY: e>ow~ moRt.! ~g. GEOLOGIST: f(?£.Q W1(~l.-(t
DRILLING RIG: VElSb-SoIJl-.<- DRILLER: ..)0 t.J K - .

o

o

o

z-'

. ~AJ . -.',

MATERIAL DESCRIPTION

/
vT

Sample Depth IlIowlII Sample IJIhology
No. and (Ao) 8· or Reco..yl Change
'Type or or ROD Sample (Depth/R.)

ROD Run (Yo! L8ngth or
No. SCreMed

lnte<vaI

,.

l..a~~+---lh"/-+--"""" - - 
t---+-----lf-/'-7'f----t TO P of ....----+--+-------....",.. -.,----l1---t---------+--+---f-f---4

t--_+-~f_/-?t_---teo" l~
5"" /'

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated r9p0ns8 read. Drilling Area
Remarks: S~,,:.-o Vb hJ1t. ~\t1loVL1, \-\'''' C:>Ol\\\G lc* 'S' ~ '1..'- CO\J"UT Background (ppm):c=::J

TO '"'-1 0 / S Hftrt.-L-O W :;I _-:':'':'"'''':':' "'":'':"' -r-_~,.-...D~~;-&:l,..r-'---___:~::_:_:::__:::__::_:_-__=__=_:=_-----.·;i.
Converted to Well: Yes No Welll.D. #: \~lA.fI '\'- ".X



PROJECT C-=:!ff..J E· .
PROJECT ~O. 0 (p 0
DATE BEGUN! ,- (p -C>~

FIELD GEOLOGIST M 0 G.
GROUND ELEVATION 700,( 't .

•
(~J

Tetra Tech NUS, Inc.

.BEDRQCK

MONITORING WELL SlEET ..
WB.L INSTALLED IN BEDROCK

LOCATION c.. f2-A~E Hu DRIlLER_. l3o w,sE"fL oMORN
BORING '3 tAW T 3 3 DRIWNG ..
DATE COMPLETED /l-~ -03 METHOD ,.H "::.A: fA o~
co C l..j ~~ tv DEVELOPMENT p;~( '-fU".,1
DATUM NITV 0 METHOD PVth'frsvlCC$ ':',

70t~7/ (.Ct

,~

~~,'

ELEVATlON/OEPlH TOP Of SEAL:

m!l~r-ELEVATlON/DEPlH TOP Of ·BEDRoa<:

.jii;;:f--+--l)'PE Of SEAl.: , c... E ICo p~~£

,C20l-D tJ\EO'lI M pe uers

~--r-- ELEVATlON,!DEPlH 'BOTTON SCREEN:
ELEVATlON/OEPlH BOTTON, Of SAND:

__""T'"""--" ELEVATlON/DEPlH BOTTON Of HOlE:
, BACKFILL MAmuAL aaow SAND:----

--+- ELEVATlON/DEPlH TOP Of SAND:

. u" 'I
:.&4--~- 1.0. Of SURFACE, CASING: J ¥ '+ S Q"

---f- DIAMmR Of HOlE IN BEDRoa<: _l:f-J-'_'__
CORE~:---------....,-

-; "~~---t--RISER PIPE I.D.:=:----:L.-~___=-----
n'PE Of RISER PIPE:_P~V..Jllc.~ _

---f- ELEVATlON/DEPlH TOP Of SCREEN: ,~ero.l'f / La',
n'PE Of~:e vc.. $ LOJTf" Q
SlOT SIZE x ,LENGlH: Q 2..0 X «0·
1.0. ~: '2. .,

---+- TWE Of SAND PACK: --13 E S,- f"\e D 11-'1':\

Sfloo.:...... O

h4----I-- n'PE Of BACKFILL: C E ,e 0 e () fL-E
G Qt P M F-f)tUM pG L.<ce IS

~--+- DIAMmR Of HOlE:7f Ii- TO 10: 4- 'n,' rO

,........,r-I---+- ELEVATlON/HElGHT TOP Of RISER:

.......--..----t- ELEVATlON/HElGHT Of TOP Of SURfACE CASlNG:7PLo¥ 2..0



Crane NSWC BORING No.:~M W T :3"3
<toeD 0 DATE: ,-L,-03 ' .:'

G O'tJ'Se=~' M OfUJ £- R..GEOLOGIST:. c=.. coc HA.AN '
C. Me: 5~-o A I V DRILLER: ~. 'w A f... S 'f-I

[1=1:) .Tella Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG Page-Lotl

MATERIAL DESCRIPTION PIDiFID ReadIng (ppm

oooC)

ID 00 0

Remarks

DArt P. ~OOIe"

~Illl ~bAr: ,

Sample , Depth Blows I 6aInple Uthology
No. and (Ft.) 6" Of Rec:o~1 Change

TJPG Of Of RQD Sample {DeplM't.1
RQD Run (%1 Length • Of

No.' Screened
Interval

<;1

o

4 i% 2 ..0

~ 1,7/ ooob

'" ss- ~r t. 3/
~o JJ~ 2·0 ;/~

"r / 'XAH
/ t----+--+-------+-+-----+--+--I---+-

V

/ '\,9/ '
~ fO,O

1/
1/

/. TO '2..C·

, Drilling Area.--=-..,
Background (ppm):

t¥'= f\. oJ

WeIlI.D. #: _No
-~--

vYesConverted to Well:

• When rock coring, enter rock brokeness.

". Include monitor reading in 6 foot intervals 0 borehole. Increase reading"

~~~~ I '



WEll. NO.: ,3MW T 3'1 '

LOCATION c.. P-A AJ ,;; r /tJ. DRIu.ER P..: O~..,;; £1'- -
BORING 13 I\I\WT3 'i ,oRIWNG Mo~tJ(!.~ ,
DATE COMPLETED l( -It-O~ MEmOO H ~ A-IA fl-..

c...oc..,f1 p. A."J ' ~OPMENT Bhl /-f;l-L "
DATUM_Nfr'lJp MEmOO Sugy'( PW1f','

BEDRoa<
MONITORING WELL StEET ..

,WELL'INSTALLED IN BEDROCK

PROJECT N lAJ.5 C (. f2- A v£.
PROJECT NO. q D (0 D
DATE BEGUN I j - ,,··03
FIELD GEOLOGIST "" - Go '
GROUND ELEVATION C>9.~,~S'"

. 'Tetra Tech NUS, Inc.·-,

'8~35/ 9

---+- ELEVATION/DEPlH TOP Of SCREEN: ' G.<al$$/ '0
TYPE Of ~EEN: "e IJ c.. '? I.. " rTf' "
SlOT SIZE x LENGlH: .0],. 0 .X" I 0 .
1.0. SCREEN: "2. •;

--~ TYPE Of SAND PACK: G L l) (2 AL-
t4\.. E: '0 ! ;) j"d 'S:. AN 0

---+- ELEVATION/DEPlH TOP Of SAND:

I /---+- DIAMETER OF HOLE IN BEDROCK: _~...;...-__
CORE,lREAM: -_.----------

ELEvATION/DEPlH TOP Of SEAL: " G~

~_-ELEVATION/DEPlH TOP Of BEDRoa<: ,e~

~-+-TYPE Of SEAL: C. IT r'O' P\)R~

Go l.- Po "" EO, V tv\. ee N"'- t1tJ i leo
C,.H ,r,'>

Y'h4--+- TYPE OF BAa<F1U: (,'1.. C ,. (...0 p .., R,c, 41XJ)
i'''\ F. 0' v ,,-. i~~r' v" 0 ....·( ?"F, c ... ,e~

1--1." I, S;&4----+-- 1.0. Of SURFACE CASING: -r ~ '1 Q.

~ ,

~M----+-- RISER PIPE 1.0.:=::----:::-2."",,:,'-::-- -
TYPE OF RISER PIPE: f vc.. ;;j "< =i r ()Vl.-£

'un '

( .
~--+- DIAMETER Of HOlE: 8 /2. TO 10.

,--.-+--+-- ELEVATION/HEIGHT TOP OF RISER:

.......--..----t- ELEVATION/HEIGHT Of TOP Of SURfACE CASlNG:~~/2..S-'

__"""'t- ELEVATION/DEPlH 'BOl'TOW SCREEN: '7l){/ 20 .
ELEvATION/DEPlH BOTToM. Of SAND:. '72.8S-/-:20. 'S'

._or-- ELEVATION/OEPlH BOl'TOW OF HOlE: C7~.8f I 2:0,.>-
~~~~ BAa<F1U- MATERIAL. BaOW SAND: N IA



["II:] Tetra·Tech NUS, Inc. BORING LOG Page _l of _\_ .-.

...~ L.OO~~ tv'Tl-. . "
;;,0'"1 ,\::' O,lJJ o·

- - .b 0

. l' ; :. ", :., ~..

'-".: .. ' '.- :.'.::.. ., ... ~.,: -'.~.' ".. -,

Remarks

PO
.~ :; / l- T Y 05"'''''0

{P.o

MATERIAL DESCRIPTION .

Crane NSWC BORING No.:
~O~() DATE:

W$E. I!- . "!\-o7&JFdL GEOLOGIST:
G-M£.·55:0 A-nJ DRILLER:

Sample Depth Blowe 1 S8mpIe . . LIthology

No. end (Ft.) •• or Recowtyl CI\ange

Type or or ROD Sample (DepWR.)
ROO Run (%) Length or

No. ~
Interval

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

~I % ,,<t/
b 1%2.0

1/

v
v

1/ TO 2 o. ~-I

v
1/

Converted to Well: Yes' No --:------.,..

Drilling-Arearo----,
Background (ppm): 0 __

Welll.D. #:.<4-II~;";"';'=-...L..-...c;.......- _



Yt£U. NO.:
.. BEDRoa<

MONTORING WaL SI£ET'
WELL INStALLED IN BEDROar-

Tetra Tech NUS,~

_ ---t-- ELEVATION/DEPlH ,BOTTOM SCftEEN:
ElEVAllON/OEPlHBOTTOM OF SAND:

--~ ELEVAllON/DEPlH BOTTOM Of HOlE:
BACKFIll. MAmuAL BaOW SAND: N A

I----+- rt'PE OF SAND PACK: t\1 eD G ,e. c;JH..JP

(

~--+- ELEVAllON/DEPlH TOP OF SCREEN: ''l'2..Sl/57 .
, nPEOF SCREEN:--P" Co S LOTTE 0

SLOT SIZE x LENGni: ! 02. 0 X I Q' .

1.0. SCREEN: 2 ,I

f----I- ELEVAllON,lbEPlH TOP OF SAND:

~-~nPE OF SEAG C ETC-a VOL. c..t..A 'C
.C.O!;Q...~C:;: c.H IP~

, El.£VAllON/DEPlH TOP Of SEAL:

~~IELEVAllON/OEPlH. TOP Of BEDR~:

,,M-.,......+- nPE Of BACKFILL: ,c..'t~.. rc:..o VO£..C-L.A-y
COA. f'S~ C-H IP~ .

, ~ • I' i(
y/.....4---+- 1.0. Of SURFACE CASING: -r t.< '-f SCi(

1---1- DIAMETER OF HOlE IN BEDRoa<: ''-r''---..::....-_-
,CORE/REAM: _

,,
~~--f--R1SER PIPE I.0.:=:---"7-~~----:: __~

TWE Of RISER PIPE:~ v c.:. s c:. H , '-4 0

6 '/
:A---+-, DIAMETER OF HOI.£: _...;;;.0..;."....;.'-=:2..~t_rJ _

mI:~:;:~.:t- nPE Of SURFACE SEAl.:CO~__

--.-+---+- El.£VAllON/HElGHT, TOP Of RISER:

PROJECT N s~ c.. c.. R.,.,. tJ E. LOCAnON CR.flt N ~ I X N DRILLER j30~s.Erz .
PROJECT NO. C\ 0 ~ ~ BORING I ~ M \IV ,- '!>.r ORIWNO M RNE-It

. DA1£ SEGlJN \o-~ -,,~ DA1£ COMPLElED / I • /9 -0'> I&L1HOO s"" ! L / A. R
FIELD GEOLOGIST'?~. eacH p.."N '. ' oE'JElOPt.fENTP(l~f'/~l<\f(,.M

: GROUND ELEVATION , __.5.. DAnJM NlyvOB8 ME1HOO ~V(l(,~ . "

~ El.£VAllON/HElGHT or TOP or SURFACE CASING:691.73/t,1



Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG

. MATERIAL DESCRIPTION PlD/FlD Reading (ppm

Sample Depth Blows' Sample UtholOgy
No.n (Ft.) S'or Recovery' Change
Type or • or ROD Sample (DeptM't.)

ROD .Run ('%) Length or
No. Screened .

Interval

Remarks

o

':...... .0

2.\

...: -:-- -
--

·v
/'

s-:L I~

I ~ '/' l~g~N~n\E:'1 2-

~,. ~O )V Mb:.D GfE'! &MJO STONE Bt{I-m~t..F- ~04JNr

/V HA-RD fh's-c ~f;.oo~f;:;::,~~"'LfD'-~fr'
f-+-+-i'/~V-7It-.---+'t:~_:::-_-::_=-.-=....$-=O==F""'T-:t~-'k.:---jI:;-SIt;"l~~·,..lI:"::'fO:.lr~.~~JtJ...".C.:"T.":":~,:",".t:"':",1JM'7I'7--I'l'::oJ~-+~=':~----+--+~-+-..f

I---+-+-~/'-t-/-"+----f._ ~-=:. C,afT 5lioT:~;~~ w,
$-,1 hr 'V '. ,''- L\fl\'~D ...~","A·It1i.'f'

.....--....~,;;"..+/~""'71I-------t."..., III ~A"'" 0 r=-
lo'-fB /,V ... '-. :1..' t"t\~O Br~c)Q~

/V .~ "_' eutl«tf"C."'~l'loft.LPt"(Y'\·
, ,

'/V _ _ _ _ 1<:\L..'1 'I>'f"OlJ'U- Ar-vr e.t-fllt1lt.OarL. (;. 0
I--+--f---i'~y....."."'"'~ ~-~ -:;::'--_' .-' I-----+--t-LI.:.~--,"'--,Vlo,i";"':',f1~o-tJ-=-:G":':L.~tt~,...-(.~,~2G'l~.+-1/"-',111--+--=.u:.r="l>~1 ,,-;.:;l""'"-=-S~-..ft.-f.l"""I--+--+--f

~ ~ 30 ~r7'f.c;;",;,"':_.LD~':;;.~-·(-f-~"'-~~----.~-t-~-c>-EF-:Pr--i:»:-:-t..-+~~~:T~v.:-:';'-=TH=-_:-\tJ~B~I£=O:::-:S.=---+-;.;-+w-~---~-O$-\-L-)+.-i--il--f--I
/',/. ~ 0 F 's IL.\ + s,f!>tJO ~TO~ .~f) ct-/l'l(t.CoPn-

/',/ -C~C::;;J L~'(,Mt B«cTT\.:£
/'/.,

, When rock coring. enter rock brokeness.

.•, Include monitor reading in6 foot interv 0 borehole. - Increase reading frequency if .ele:vated repoose read.

Remarks: ~Tl.{) c... IrVVl~~' 1/ 'DR..'LL.- Fl ffi:. 0-10' ,€c, fl.J
'TO tJ~ w6,-~

Converted to·Well: Yes No ----

Drilling Area, .
~~.,

Background (ppm):

WeIlI.D. #: (")fV\W\ ~.



. Crane NSWC BORING No.: .f 3 M vV T ~~..;.. .
. q b ( 0 0 DATE: I I - (q - C 3-

C. OvJ $ E~· M.o«.t-J E-R- GEOLOGIST: M.6 , c.. 0 C. H IQ.AIJ
C Me s so A"nl DRILLER: --;:r::;::::i,~w""':"lAr'-L'=:::..s"';;I-/-i=-,':"':.~.-;"".-••

.[11:] Tetra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG . Pag~ 201 --.2.

MATERIAL DESCRIPTION PlDIFID Reading (ppm

000 n
v. ~. L."" ~ ~... '<-liT
FI j SLot: -cA-O

Remarks

L,
~oFT" ~1 ":> HAL'i S./L.;r>~

I>...

'-tiv

Sample Depth Blows I Sample LIthology
No. and (!;L) 6" or Recovery I Change

Type or or RQD Sample (DepthIFt.)
RQD R... (%) LAlngth or

No. Screened
Interval

'ct
~ /0,0/

I·~

/0.0 V 10.0

IV
IV
V

••••••

..

C2..

10.0

1/

'V
~ /0,0/ ~ ' .....TSnNE,

....12..0 I,.,;J '1!'fO~~

vsl/-r P~A- c..,s

IV
~2. $' t----+--t-~-,-----_+__+_----_+_+_+__+__t

• When rock coring, enter rock brokeness.

",Include monitor readlng in 6 foot intervals @ borehole. Increase reading frequency ifelevatlld reponse read.

Remarks:
Drilling Area.

Background (ppm):[Q]
. ,

.Converted to Well: Yes V" NO _ WeIlI.D. It: \]a "A\U r }S

..,
.:



{-r-t::] Tetra Tech NUS,'''''. BORING LOG Page 3. of . S
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC BORING No.: I 3 f'..f\ \Ai r ~s- .
go 0 {p 0 DATE: --r4~'-:"'--~1'2ol'ir-"_i.-o~?:;"--.--".-

a.OW $elL MOQ..Nf;.R- GEOLOGIST: =U. C:oc.~.~"i1 .
C- f"\ E. .sSO DRILLER: • W f\. L.. ~ H

Sample DepIh Blows I Sample . LIlhoIogy

No. and (Ft.) e· or RecovefYl Change

TrJMl or or ROO Sample (DeptM'L)
ROO Run (%) l.ength CIt

No. Scr-.ed
IntemII

MATERIAL DESCRIPTION
: ..,....... :
,,~ ".... '

J~;~;
,R~~~>

.,: .,' ...

Remarks

PIDIFIO Reading (ppm

.::.'.: .'.:.:': :.,..

\.oJ
,o~() '/ 10.0

1 lLfl /

1/

1/

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 loot intervals e borehole. Inaease reading frequency if elevated reponse read.

Remarks: ., I N ~ T1"1 O-F- H Ot.-~ Q. ' 4--FTE;L I

t:J- So ~~"

. Drilling Area
Background (ppm):Ir---o--

WeIlI.D. #: _ ........~;...:;...;...;;.....1 .......J::;...;::;.s- _No ----. YesConverted to Well:



PROJECT C. R..~1J E. LOCATION C{e..ANE.. HJ DRIUER....,J: 'IV AL ~ ~
PROJECT NO. BORING 13 MW T}b DRIlliNG
DATE BEGUN I I - S--O~ DATE COMPLETED\I-S-D '2 MEmOO ~~ A I AJ~.. _
FIELD GEOLOGIST ~I\. V. Co DC. H p..IH-J - DEVElOPMENT 8A'I..te..(l.!
GROUND ELEVATION UtecH DATUM NAVD 89 MEtHOO ~Uf'L(,,~ I ev~-e __.I _

• Tetra Tech NUS. Inc. -

Ytnl. NO.: I~MW --I 'S b
. BEDROa<

MONITORING WEU. SHEET ~
WELL INSTALLED IN BEDROCK

~"'.Cf II 13

(,4<1.'1, I l.~-

"

B.EVATION/DEPlli TOP -OF SEAL:

~_-B.EVATION/DEPlli TOP OF BEDRoa<:

~--+--TYPE OF SEAL: C ETC D P vA...£
GOLf) t3CN,OfJ IrE C. H- I P >

---I- B.EVATION/DEPlli TOP OF SAND:

_____ B.EVATION/DEPlli-BOTTOM~: ~3ey.GfII-z.S'
B.EVATION/DEPl'H BOTTOt,tOF SAND: '.38. 't 1I2CD

JmI. '- B.EVATION/DEPlli BOTTOM OF HOlE: <D~9.ti(/2(p
B~CKFIU. MATERIAL BaoW SAND: _

--e+- DIAMElER OF HOlE IN BEDROCK:~ _
CORE~: _

--~ B.EVATION/DEPlli TOP OF ~EEN:

TYPE OF S<HEN: pv Co ~ Co '"' L.f 0
SLOT SIZE x LENGlli: • 0 20 X 10'
1.0. SCREEN:__k=--" _

---+- TYPE OF SAND PACK: GL06AL
f.,1 ED IU fVl ~ 4. N!}

t'/hQ----I- TYPE OF -BACKFILL: @. E tJ TO tJ I TE. C 14- IP .s

• I

~~---+--RISER PIPE 1.0,:==---2...----:-- _
TYPE OF _RISER PIPE: P v( >c. l-4 Lj 0

If "
;.H----+- 1.0. OF sURFACE CASING: 4 ~ '1 sg STF- S t.-

'" # "~---+- oIAMElER OF HOlE: e /2. TO e, '"t TO rt>

.---..-+-----t--B.EVATION,MElGHT TOP OF RISER:

.......--.---t- B.EVATION,MElGHT Of TOP Of SURFACE CASlNG:b67.ll :l.'t'

8'
--~

.....=

.--



[1=1:] Telra Tech NUS, Inc, BORING LOG Page -L of _,_

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC BORING No.: \ "'?> M \N r 'b
qc<oO ' DATE: ll-S-O~ .',
R Ow Sf R... """OR..NE.R..' GEOLOGIST: _ .....~M~'....lc,.lC7~C.~O:...C.wH...L.:..;It-;;:;A.::.N~_

k·ME. SSQ DRILLER:' S' -W~(. s ~

Sample Depth Blowe I
No. and (Ft.) e· or
Type or or RQD

RQD Run (%)
No.

o

'/

to /'

is /

2..0/

2.s/

Sample
Recovetyl

Sample
Length

Uthology
Change

(DeplM't.)
or

Scnlened
Interval

I

MATERIAL DESCRIPTION

Remarks

1f?>7 FoQ.. '-/r~.

OF Afi!-E A

T D "Z.. L,. 0 I

No ---- WelltD. #: _....:.1....3~M;.....;...W~...LI'-'3=-", _

".i~



WELL NO.: (1,VV\ vJ T "5"1
BEDRoa<

MQNlTORlNG WB.L SHEET ~
WB.t.INSTALLED IN BEDROCK

. .Tetra Tech NUS. Inc.•'.
'..

b't8.«t~) 1/,5".

lI- h e(

/A;IJ---+-' 1.0. Of SURfACE CASING: L ~Y ~g

. ELEVATION/OEPTH TOP Of SEAL: 'Sl Ci~l·s:q-
~_-ELEVATION/OEPTH' TOP Of BEDROO<: .'5'0~ .
~-f-TYPE Of SEAL: _e~:YJ1"Owre Ct1 rf 2

c.e:reo pV(tE- (20L.-Q

(J)lI
~--+- DIAMETER Of HOlE:__cr _

I!!!!!t---+- ELEVATION/DEPTH TOP Of'SAND:

H

~,*,,""---f-- RIsER PIPE 1.0.:==':::l~-:::-:-:---:-~~_=-=
TYPE Of RISER PIPE: S<:..j...\ jo eve.. zt'i$

r--r-I---+- ELEVATION/HEIGHT TOP Of RISER:

§t-~t---+- ELEVATION/DEPTH TOP Of SCREEN: ~"I~tt~'Pt,.':i'
TYPE Of SCREEN:~~r~V-"",c...~__-;--__
SLOT SIZE x LENGTH: o..o?- lC·' Q '
1.0. SCREEN: _.2"",,__« ~ _

1'IPE OF SAND PAaM;)qirttB~

.~ f.i.dI~t::""11
---+- DIAMETER Of HOLE ·IN BEDR~~J

CORE/REAM: ...,...:~=:.;;E. _

........_--.---;- ELEVATION/HEIGHT Of TOP .Of SURFACE CASING:662.39, 3. 0

__--t"- ELEVATIDN/DEPlH BOTlOIl SCllEEN: b3'f;~~J.'t<
ElEVATION/DEPTH BOTTOM Of SAND: G> ~. 'l5..o

Ufnl_'--'- ELEVATION/DEPTH BOTTOM Of HOLE: G>Vi. 6 ,J..fi"~o

~m~Wl BACKfILL MATERIAL eaow SAND: _

••......,.
. ;



Tetra Tech NUS, Inc. BORIN'G LOG
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Page.....LofL......
Crane NSWC BORING No.: } 3 rnW T 3 7 .

:oo~
o DATE: 10-24- 0 3 •

WSEr\ M oitWF-~ GEOLOGIST: 'F13e..O W. gA1\'l~m.
__5~-~t-J\c... . DRILLER: ~OW \<,,-

MATERIAL DESCRIPTION
Sample Deplh Blowe I
No. and (Ft.) e' «
TypeOr « ©

ROD Rim (%)
No.

1:10

,.

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: H'lO 4 \\~-r- ~~s \0-2.-5"'-03 . _ .

Plo.'FlD Reading (ppm

','.:

Remarks

o

PL-~""n~ C>
. 'O'TBJlIW.'tw~~
'1':::~.5m"·,,v LA....~ftI ....

161<

Drilling Area
Background (ppm):[2J

~--:-:----~---:-:---:-:-:-::~:----:-::-=----.··fConverted to Well: Yes .. \7 No Well 1.0. #: I.}M,W"T) 7 _ ,;,



•30r .

. ,
c,~I.O't / -2S

~07.0'3/ 5:L

~OCf.03/5S"

C€rn£#JT"m.::~n OVT SiD£" O~ "ISO,C.AStlJ «.
I

ELEVATlDN/DEPlH TOP Of SEAL: '11.03/ 'fB
m~IELEVATlON/DEPlH TOP OF BEDROCK: C;'t~
~-+--TYPE OF SEAL:'6EiJro7Jl<fC fVItE 60''--0 .

que.> 6~ CE-TCQ

~--+- ELEVATION/DEPlH TOP OF SCREEN:
TYPE OF SCREEN: evc- SGI-l. "to
SlOT SIZE. x LENGlH: ;020 .~ 10 I

1.0. SCREEN:_...!:l~It _

~--+- TYPE Of SAND PACK: Ql';£ Sft"JO 10{30
Sf:P 13/6

5 '# ;\
---+- DIAtofElER OF HOl£ IN BEDROCK: (6s-L.ow \..sq CMllJ7

CORE/REAt.f: ---.;;;CO (t._E. _

f---+- ELEVATlON/DEPlH TOP OF SAND:

. . "~

~---+-I.o. OF SURFACE CASING: tt "I '1 s~ 'OTF~L

;44----/-- TYPE OF BACKFILL:.e E-VTbjJt'f'£. pI,) e€- (.0&..0

CH1f~· GEL ca-e..o

il ,
/t--~ olAMElER OF HOlE: II Dowu -rt> ~,

ISO\-h"nc}oJ CfiO>HJ(,., c;/' 0' '" / 'OE-Pn-\.'
+7":~--+-- RISER 'PIPE 1.0.:=-=.2=-"t~:""""::'"'~~~-"""_

TYPE OF RISER PIPE: :2.H. PVc- S<:...H.. ttO

BEDROCK
MONITORING WB.L StEET

WB.LlNstALLED IN BEDROCK

....-.-I---+- ELEVATlON/HEiGHT TOP OF RISER:

~--t'- ELEVATION/DEPlH BOTTOM SCREEN: 5'f~. 03/6S-
ELEVATION/DEPlH BOTTOM Of SAND: s-q \.OJ/ (DB

lJfnI. ;-- ELEVATION/DEPlH BOl'TOM Of HOLE: 57Q,03/ 80
~~~~ BACKFILL MAlERIAL BELOW SAND:
... eDrJrOVl-n:, POltf-~ C~S -~-::-:-t;;-(..itSt(p--

PROJECT.c..J?~ fJf>w c... LOCATION. SWV\-\.\J \'1 oRIUER ...\OtJ t€\fM-
PROJECT NO. ~"Q BORING L3h\VJT3B oRIWNG
DATE BEGUN \O-;l'1-0~ DATE COMPLETED 1I-'t-03METHOD~RorO-~oWK....
FIELD GEOLOGIST ~£Q Wee R~fY\..Sl;~ OE'tnOPMENTP.,AIl..(;t./

. GROUND ELEVATION 63(03 DATU1fUJI;\Je> etC METHOD PV'Mpls.v(c,,{!;.;,

~ ELEVATlON/HEiGHT OF TOP OF SURFACE CASING:b,t.03i-3.O"
~ . .

o
~ ....
~ .
m·z ..
li
~ ..
.~
~
o
~.<

•••••

:~: ,:

••



PageLot 3 .BORING·LOG
."Crane NSWC BORING No.:

~~---=~";-:=~oiL-=-=:--_
..3.a~O·' DATE:
~ep.€R, b'\ ofttJE-R.... GEOLOGIST: .l:B~LU!=..1q\!~m.,--~

V E-rt~A-- Sc>/oJ' c... DRILLER: D'€-N,v\~

Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

..
"

PIDfFlD Reading (ppm

Remarks

WeIlI.D. #:~,L.;",;.;~""""'~ _No ....;.. _

MATERIAL DESCRIPTION

:sj:) :;~~;~,"'::. :.:.;'.·.·•.;_·.·.··.::.·.·.·.·.•..II'.·:'.·.-.~.•~at~,;.>.·.~.·.:.:.'.~_.·.:._:....,..-.·.'.·.~.,:.}:..L.•:.!::.~:·.:.~.'..;,·.'.=.~_...:.·.~.'.;.....->~.•••.:,t.<.:...T.·.•.•,'.•.'.r.:.:..·.·.:.l.·
n
".:..\.•,',·,'..·.·:.....>.;::.'.:::,',.,•..:~:..:.'..,.~..•>••••.-._,[•••:_.'.'.' -s~. '

'= ~~". .' ··:~;~~Q·9~;.:'·

Yes

Drilling Area .
====--"c~~+-_o....-~=~=.;...----,,,,,,,,,,,,,,-~_.;;.-. --,= ~ok~) Background (ppm):lliJ .

Sample Oepltl Blows , Sample

No. and (R.) 6· or' . Recowry'

T~or R: r::J =
No. .

Converted to Well:

I fl QD
\. .



Page 2, ofl

"

BORING LOG['11::] Tetra Tech NUS. Inc.

Crane'NSWC BORING No.: ~~~'3e
WOO " . DATE: ~

(?>OvJ&!.1L mo(tNiAL GEOLOGIST: . :~JtfrMSf:.t\
VJi1l.P- SDJJlt., DRILLER: 4f VON - \~~fK

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG: .•

MATERIAL DESCRIPTION PlDIFID Reading (ppm

o

'; ... "; .

rbf

. Remarks

0
IJ

\L.~
''L

\Y

.IGI o.

. .
.\.
\..

Sample Depth Blows I Sample Uthology

No. end (Ft.) 6" or Recovery I . Change

Type or or ROD Sample (Depth/Ft.)

ROD Run (%) Length or
No. Screened

IntetvaJ

..~

. '. Drilling Area.
Background (ppm):I-o-1

WeIlI.D. #: J$ciW T'"bBNo ----Yes

t--'t--+----:-,¥-/'-+-v/~----I =-.: .: J-~"";'~_.' ~"",&ttr~e::.~~~l..;...;L.~r~S_TO_AJ....;f_'"\.._.......,~:~Ct::.- -+--+-+-+-t
/' - - kMt9 ~"~""H.loJeti-oD~ . G~'

,.~I\ 7() 31rI~ .:... TO L-~, .

,~en rock coring, enter rock brokeness,
'. 'Include monitor reading in 6 foot intervals @ borehole. Increase reading lrequencyll elevated reponS& read~· .:.,i~ Remarks:

Converted-to Well:
..'~



[11:] TetraTechNu~.~G. BORING LOG ~ pagelof3-·

PROJECT NAME: c';a,ne NSWC BORING No.: i mwT "$ I::>
PROJECT NUMBER: Cf~ () . DATE: ~-.!:L.-o~ .' •. ':'.
DRILLING COMPANY: ~OW~ hiQ(t.eJ~ \.GEOLOGIST: ;;o~W (l~q-M
DRILLING RIG: V~ -~OA.F( e...- 'ORILLER:s1ou r::c,rfl'C:-
Sample Depth Blows I Sample Ulhology
No.8nd (Ft.)

'" Or
Rec:oY8lYI Ch8nge

Type or or RQD Sample (o8pwR.)
ROD Run (%) Length or

No. Sc:nlened
IntlltYlll

1--+---+---f,L/'...v"----:;oJ-_---f -_. ~ t-----+--+-+----t------+-+-+--------I-+--+--+--I
/V - -- If 1I Ij

a..;--(j'...1\-r8,.,..,6,....f"-""-t~-:::O+.~~~;n~.."""!.~~~;==.~:=.~='";r-f/-'hQ.-O-I-(,({-~-:'i1' I-$=-~-.L.:-~-·-S-!J-l>-J.J-p,-.--.---+-e.:..e.+-...,.~~-·;·-.~-n-\fL...,..pu;-(.-5. -+-+..........-+.........-t.. _ ...... ,

.. ;; - t--__-t-_t-- --:-__-+--t_O_t.-....t.-_l-_V_('O_'/_,l/_/f_lQ_S+-+--+-_·t-.}

/
r....'

.....
!/

o

• When rock coring, enter rock brokeness.

.~ Include monitor reading in'6 foot intervals@ borehole. Increase reading frequency if.elevatedreponse read.

Remarks: .----------------------.;.----
Converted to'Well: Yes No --,

. Drilling Area

Background (ppm.):~~;

==="~:
WeIlI.D. #:. t3t\1,lA./T 5g'



YtW. No.:!3'mWT3·L

Tetra Tech .NUS. h:.

BEDRoa<
MONITORING, WELL SlEET

WELL INSTALLED IN BEDROC.c-

PROJECT CClhfJE-- WSWc..... LOCATION SW mY (3 ' . 'DRlllER "\PN \(€lfU
PROJECT NO. 'lOleQ BORING \3\'1M.VT3 CO) DRIWN'G .
DATE BEGUN Il-'t-o) DATE COMPLETED Il-Cf-D"\ MErn~ '(ZOTO :>owe-.
FIELD GEOLOGIST ~€O W '(2fW\:1S e:rL.. DEVELOPMENT BA-'Lfi..ltl
GROUND ELEVATION pQ!Lt~ DATUM "'AvO 88 MErnOO PIIYkl'{ '2N(l(,F-,.:.,

'CffH'L/ 11 .

9 '
'-HleS

EL£VATION/DEPlli TOP OF SEAL:

~~r-B..EVATION/DEPlli TOP OF BEDROCK:

~-~TYPE OF SEAL:.\3€~: CHIPS
f ug... Got"p s:..€=f"C.O. G 6<-

---+- B..EVATION/DEPlli TOP OF SAND:

r/h~~-+- TYPE OF BAci<F1LL: Bfi.tJ1'PI..Il--r.E:
Pvft€.G01...0~ PEk

11

II-.--t-' DIAMElER OF HOLE: 8
---.;;;~----~-

~M---1-- RISER PIPE to.: :1 't
. TYPE of RISER P=IP~E::::-··'?'P~V'~C-~S-41-f ~'t~O-;"';'-'-

~---+-I!D. OF SURFACE CASING: 'f't IC 'f" $-g"

__---r-- B..EVATION/DEPlli BOTTOt.t ~~:
'B..EVATION/DEPlli BOTTOM OF SAND:

.!lTll .-- B..EVATION/DEPlli BOTTOt.t' OF HOlE:
BACKFIll. MATERIAL Baow SAND: NoM:-

,..........,r-t----t- B..EVATION/HEIGHT TOP OF RISER:

E3---+.!!!t---+- B..EVATION/DEPlli TOP OF SCREEN:
TYPE OF SCR~: _elfG .
SlOT SIZE x LENGlli:Pt020 )l' lD.....'_·,_
1.0. SCR~: ;liz. '

~ SAND PACK:~~I!I:& lotiO, ~tP

E3----f-- DIAMElER OF HOlE IN BEDROCK: _._0_1'1 _
CORE/REAt.f: _C~O~!'l1Z:....;.:·-=- _

~ B..EVATION/HEIGHT OF TOP OF SURFACE CASING: b5t.3Yj~}"

·.,



Page L of _'_'BORING 'LOG["II:] Tetra Tech NUS, Inc.

Crane NSWC BORING No.: ..:;\;f:);:Y\tT'll,W~1-=3::;,..:L.....L- _
q.l)<PO DATE: ll-q-~~ ;;; •
BC;W$t&fLMt\(W&1t GEOLOGIST:F~iiwg;;;;s ....',
Yftt?~,-~W''- DRILLER: ~t)U \c.1?\ f64.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Sample Depth Blows I
No. and (Ft.) 6· Of'

Type or Of' RQD
RQD Run (%)

No.

'Sample

RecoWoyI
Sample
Length

MATERIAL DESCRIPTION

Remarks

J--+_~/----:::+--_-;V(~}vt--_--+'(fL_+-~~tJ~~~~.t.,;~:r'=_+<..-L-rl-.--+--+ --+-+--+---+---I
./' vi.. ,/ c..J{~~ \,

J---f---l~./'--::o+---_¥r~J'fA1l I t----_+_-t-------~-_+~------+_4__+___I__I

/ '~ ... / I \

I ./' ~~or \
J---f---lV~___;?t_-__1 ~D tr.~ t-----+--t---------+~------+__+__+___I__I

s-V
'/

V
~ ,

,',
,..

10 '
o

.'

"

, .....
J J.

l., . I

L

o

,// \. .\ . '-If I'L t

. .__ _.._..' ..Drilling Area
, Background, (ppm):

, WeIlI.D. #:~~~~:..a.. _No ----Yes

• When rock coring, ent!'r rock brokeness.

•• Include monitor reading In·6 footlntervals 0 borehole." Increase reading trequencyif~eyated reponse read..

Remarks: '-----------------------

l~/ 1,1/
/, ,Au



G5"1 ,Cf,}' \~

G'tCf.ct3/ ~.'

. .v.e..t. NO.: \~ \'\wT ~0 .

ELEVATlON/OEPlH TOP OF SEAL: GS5".Y~ ~

~_-ELEVATlON/OEPlH TOP OF BEDROO<: '5'f.CBI 5"'
ilElf--i- TYPE OF SEAL: f> ~uILn..J'JE C H\ES

eET"co' fVE-E. lZohQ

;",' ; ~ '~'I'."'J~r: .., :~~.:"if'. ' '"'.1.' • f·,. ', ...

,{",~,

~--+- ELEVATlON/OEPlH TOP OF SAND:

. "
§io---t- DIAMETER OF HOLE IN BEDROCK:~ 5

~(REAM: COilE' .

. ~l( .

1o'j.otj44---+-- RISER PIPE 1.0.: =:""'""":::'~:"""'"":""_~~:-::-~
TYPE OF RISER PIPE: <;C-H. &.to Pre. 2" is

I't---t- DIAMETER OF HOLE: .=8_/~_· _

. ~q ~

~--+-- 1.0. OF SURFACE CASING: , )C 't 5 9,

BEDRoa<
. MONITORING WELL SHEET .
WELL' INSTALLED IN BEDROCK

,........,r-I---~ ELEVATlON/HElGHT TOP Of RISER:

--I3---~ ELEVATlON/OEPlH TOP OF ~EEN:

TYPE OF SCREEN: JYC
SlOT SIZE x LENGlH: C>:--c"~'2-=---'(o~l ()=--,::----
1.0. SCREEN:_....a...'< _

---+- TYPE OF SAND PAa<: QTt SAM) (b {~O
'5f:P/ \;8~

___---t"- ELEVATlON/OEPlH BOTl'OM ScREEN: G,3 Cf .<i3/26' .
ELEVATION,lDEPlHBOT1'OM OF SAND: (i,3t4~ I ';l5", If

.---r- ELEVATlON/OEPlH BOTTOt.i OF HOLE: G,~tt.~) / :J..fj.t;"
·~001~~ BAa<FILL MAlERIAL eaow SAND: tJOk.le

~.:,

Tetra Tech NUS. Inc.

PROJECT C~A-N& lVSWL LOCATION COWV\I\ 0 r> DRIU£R ~OJ-J \<~1I=€1t.
PROJECT NO•. ~o(Po BORING 13Mw-rLfO DRIWNG .
DATE BEGUN IO-:n-Q?, DATE COMPLETEDIO-J1>-03 METHOD ~ROTO - SONlC

. FIELD GEOLOGIST _f.f::.~ We R~M-sut.. DEVELOPMENT f3A.'~(;,{/.1
GROUND ELEVATION G{'t. q '?> . DATUM NPrv D 9B MElHOD PUMP ( s.v~c.;f::' .'

.....- .....--;- ELEvATlON/HElGHT OF TOP Of SURFACE CASING:~~l:27r:3.0
..J

·25

, ',.

.:

••••••••~ ;:.,"')'

••



.
Crane NSWC BORING No.: .~ "3>VV\VJ):L.i,O· -
90~O· DATE: IO-U:O»IQ-?5-0.
(3C)l.o~a ~~~ GEOLO~IST: -'-E....l.R::.::£:liIlD!:-vJ~,:::::.....IR.e.~··.L.:rn:....l~~m..~""---=
VE~SA-SoIJtc. c ' DRILLER: .• VoN K£,FE( '.'

Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:.

BORING LOG' PageLofL'

MATERIAL DESCRIPTION
Sample Depth BIowlIf Sample Uthology
No. and (Fe.) S' or . Recowryf Q1ange
Type or or (;) Sample (DepWFt..)

ROD Run Length or
No. 5crMned

Inte<val

<'
_.. ·~ ..~--Drilling-Area- .. ~t·

Background (ppm):

WeUI.D. #:.' 13tnwT"'toNo ----Yes

• When rock coring, enter rock brokeness.

"Include monitor reading in 6loot1ntBlVals'@ borehole.' tncrease reading frequency If,~eyated'reponse read. " .... ' ,.

Rema~s: RFc,,¥: wi t.e lf Co1LE.: fl.f!.=6?&'(~/IJ~m-t.-l.-!4) ,Cf C/t<rc;"J~("TE...,tJ

Converted to Well:

,



PROJECT c.\Z'-r1J rL. JJSW <-.. .LOCATION Sw (\t v \':> . DRlUER ~ ()N K~If fiA.<..
. PROJECT NO. ,q0 (p 0 BORING l"3l\twTfl DRIWNG .

DATE BEGUN 1....,.o~-~2:;-~=··Q3.,.---- DATECOMPLETED /I-ID-03. MEniOO ~O1\) .SOUI C

FIELD GEOLOGIST f~ w R~SIUL DEVELOPMENT BA-I~~ i
GROUND ELEVATION 66~.'~ DATUM "'AVO 8 e MmlOOf\.,.V\1f ( c;Ut!(,,£':

••
~l

Tetra Tech NUS. Inc.

Yt£LL NO.: \"3 OtWT lt\
BEDRoa<

MONITORING WBJ. StEET __
WELL INSTALLED IN BEDROCK·

bl:S.(,7/1.5

r

'(/,,'~I ~oL

bOB.'~1 55""

---+- ElEVATlON/DEPlH TOP OF SAND:

-:-.--+-- T'l'PE OF SURFACE SEAL: C):) 1Jc(L(r.n::.
t-r.t:"";--':,-:-+-f Lt ( .\C 't f 'I'" r;, ~(

:.&4----+- 1.0. OF SURFACE CASING: It '(. <or I( 5Q

,r'iE3-0---+- DIAMETER OF HOLE IN BEDROCK: '7----
~/REAM:U>~_' -,------,-

ElEVATlON/DEPlH TOP OF SEAl:

~~IElEVATlON/DEPlH TOP OF BEDROCK:·

~-f-- T't'PE OF SEAL: &I-JTOJ./t:n:.'fu Ctf;. Go &-6'"
4\lf1S c+-rc..o

~--+- T'l'PE OF BACKFI~BE"W1l>jV'(.n:: '( PUQ..t Go~..
cy(eic~, (;~o),) C"~lfJ\o IN~

U'i!iAlJ(,. Cf1'\~;e~~Tf."llovT'TO 3'1.,'

'l'"
~..,....---t--RlSERPIPE 1.0.: ===gt..:--~---:~"'""""::'"~__

. T'l'PE OF RISER PIPE: SCti. 'to eVL-

___---r-- ElEVATlON/DEPlH BOTTOM SCREEN: .
ElEVATlON/DEPlH BOTTOM OF SAND:

CJmI. .--- ElEVATlON/DEPlHBOTTOt.t OF HOLE:
BACKFILL "fATERIAL BELOW SAND: ,\JQ!=\..

~-+- DIAMETER OF. HOLE: ~II;..."_( _

,...........-t----t- ElEVATlON/HEIGHT.TOP Of RISER:

EEJ--t!!!t-------+_ ElEVATlON/DEPlH TOP OF SCREEN:
T'l'PE OF SCREEN: P(c... Sc-'k..~o .
SlOT SIZE x LENGlH: O. 0"'2.. l'-lo I

1.0. SCREEN:---e6:;;.'l. _

o:----t- T'l'PE OF SAND PACK: ~Tt S/ttJD to/30'
5~1' / l6 e

......--.---+- ElEVATlON/HEIGl'iT OF TOP Of SURFACE CASING:~(£gll3.o

••



Tetra Tech NUS, Inc. BORING LOG
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Page ...L of J-., '........
Crane NSWC BORING No.: \ '"3>'{l-\ wT ~ ,

"to' Q DATE: --7(=O--:::::2..}-=---=03~..1.----.'
f?OWfs\1l. MO,"-N UL GEOLOGIST: EB icw (( flnI\t~~
\I E.Al.bA- .... So f.J \ e:-l'c.~ DRILLER: -7"~.......O..:..l'-J=-~1<::;:E:::-I.:.:F~E£..~::::::::::..-.~

-.~ .

Drilling Ares--.,,---.
Background (ppm):

-eft- '01=

, MATERIAL DESCRIPTION
UthoIogy
Change

(DepthlFt.)
or

Screened
Interval '

---- I-- - -

/,0.0

~ Depth Blows I S8mp1e

~.and (Ft.) 6· or Recovery I
Type or or RQI) Sample

ROO Run (%) LengUl
No.

(1



Crane NSWC BORING No.: I ~ . M W T t-t \
===:3I 0 (p 0 DATE: -1.\ - '-f - 0 ~
~O\N 5fJ<-' MoR.J.J~R.. GEOLOGIST: . M. G.. C.o' 1-1 AAfIJ

C. t'J\E. s so A IV" DRILLER: -~I:r::::-'.-w-=:,,"";::L,.:';S::;;"H;;;"":"":"=''':':'':::::'''--••••
['11:]' Tetra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

.BORING LOG Page:L of2

OAI~L ~"TIS. S"
",IlV 1Ft. '"

.~ ,..~ r.,}. rr.-fHI\:!
l-A,..., h,j, A, ~,n.

Remarks

MATERIAL DESCRIPTION
Sample Depth Blows I Sample Uthology
No. and lAo) 6' or Recovery I Change
Type or or RQD Semple (DepIhIFt.)

RQD Run (%) Length or
No. Scteened

Inlertal '

C.l ~ 1D'/

/'0

1/
1/

SS-I LOW ~ ~~"'s. UJ
f" tll..lT C e. "'~'-:..;

f"\O I !>T p. ...., fJ c..
f'Q."'-S .,. \ N POA~
FE -..,11. .,J£!). IN

·FA."Nk +c.~e,.~

L. ",.. 1...,,.,.,..6.~ fI{)

t;o-V.~ S IIV "'t.F-
,.., 0""1'\"''' ,(.~
11' ._

,th- .

Bt.-tc- I-/.WWIJ~· B~OPIN(..

, .. ,.. -'-

0000

•.,.. .-.,
',' .~.• ~. ::.
: ':.,

• When rock coring, enter rock brokeness.

.. Include monitor'reading in-6 foot intervals'@ borehole.. Increase reading frequency if elevated reponse read.

Remarks: ' C> I\J - '<-[~ E S V f"\

- 0

.. _. _..-.Drilling-Area ,.
Backgroun.d (ppm)=lr--Q
v DA." .. '-



WELL .NO.: \3~wT '-\ 'L. . .
BEDRoa<

MONITORING WB.L SI1EET __
WELL INSTAU.ED IN BEDROCK~

Teb'a Tech NUS. Inc.

PROJECT C~f.. lJ~w c.... LOCATION SuJMV \'"1;,
PROJECT NO.--.90Cz 0 BORING l'2\'\i\wTI-t"'L
DAlE BEGUN \0-2'--0:> DAlE COMPLETED 10-1.2-Q")
FIELD GEOLOGIST EReo tV~~s~ ..
GROUND ELEVATION 668.05" DAlUMNAVP 88

ORIUER OJ,J ~ E\-

ORIWNG
ME1HOO ~OTt> - ~"-'l<'"

OE'vn.OPUENT Bp,.\ l..fUt /PI.JN.t'
ME1HOO 'S u tZl. /5.'.

.:;;.

670.3\/2.&

. . I

651.b5j .cr..

~--t-- a.£vATION/OEPlH BOTTOt.t sae:N:
ELEVATION/DEPlH BOTTOM.PF SAND:

L.liTL ~ ELEVATION/OEPlH BOTTOM OF HOLE:
BACKFILL MATERIAl Baow SAND: NONfk

. I{ N

t'l'.k9----+- 1.0; OF SURFAce: CASING: 't v 't

~-~-+- ELEVATION/DEPlH TOP OF SAND:

·ELEVATIOO/oEPlH TOP OF SEAt.: "t.OSi a'
~_-ELEVATION/DEPlH TOP OF BEDRoa<: ~i;g.t€j~ .
~-~iwE ci SEAL: B~"rn:,¥"kg Ck~~ .

CETL-O rv'«.~ ~Ol....D

~---+--OIAME1£R OF HOLE IN BEDRoa<:
CORE/REAt.t: "_Co_·..;."R....,;E..;;..,- ...,...._

ELEVATION/OEPlH T<>,e OF ~EEN: . <G,~7.o¥ \\ I·

'TYPE OF :~EEN: rvc,.
~;....,,-.;...-------

SLOT SIZE x LENGTH: D~<n.·" tQ'
1.0. ~:__it~t_( _

---+- 'TYPE OF SAND PACI<:&,:C- SIrIJQ 10/'0
SEP llaf? .

S
ri

A---+- OIAME1£R OF HOl.E:_~ _

r--'-+--+- ELEVATION,lHEIGHT TOP OF RISER:

..,;po-~r---;-- ElEvATION,lHEIGHT OF TOP OF SURfACE CASING:67Q.1.)"/ ;<. '3



BORING LOG,
" ,

Page_"ofL

Crane NSWC .' , BORINGNo.: ~~flf~

~:;~ flQgL5It' g~6~~GIST:!{!CG=K
ez. 5 - 0 tJ \ c.. DRILLER: 0 tJ, r ,,-e\Fa

, Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:.'

, , Drilling Area ",
Backgrou.nd (ppm):Ir--,._-

MATERIAL DESCRIPTION P1D1FlDReading(ppm .

~ ,\,: .:~;: ~~; ,', :.':,

~ Rema~ 'ill"f
, ",;;:.:' :""

• •

Sample Depth BIow81 Sample Uthology
No. lind (Ft.)

~
Re<:ovetY 1 Change ,

Type 'or or QD Sample . (DepthlFt.)
RQD Run Length or

No. ' Scnlened
IntefvaI

Converted to Well: Well 1.0. #: I Mv..J T 4 '-

~~A'WJt.(.o~ 70P of RI(, f'lJ\"f'fViM (;'~£.GtO~fo'JO ~F-Kti:\
't~cofLE: f>\f£=? 5" HOLE to'TO 2.:;' '''CIl'O"..·n" ~7~ktH... l!. 0'- tt>'

, .



.' WELL NO.:-ISl'\w<r 1I'"2.' .
BEDRoa< .~

. MONTORING WB.L S~ __
WB.L INSTALLED IN BEDROCK

Tetra Tech NUS. Inc.

••••

. . . ,
.'~f.9Bl· 7

ELEVAnON/DEPlH TOP OF SEAL: .

m~r-ELEVAnON/DEPlH TOP OF BEDRoa<:

W;:f---+-- n'PE OF' SEAL:6~,p.. PlJ1{£
Gbl-D (,ee- CJ?13-:C? .

---of-- ELEVATION/DEPlH TOP OF SAND:

rZh~-+- n'PE OF: BACKFILL:€>~
PUJZg. bQkQ ~

'1-
~?t----+-- RISER PIPE I.D.:==:·~~::;-:--:~~~:":"":"":::---_

n'PE OF RISER PIPE: SC-Ht"'lO PV'-

11---+- DIAMETER OF HOL.£:
-----~--

If

~---+-- DIAMETER OF HOLE IN BEDROCK:""5-..;;..---
CORE/REAM: CORE.-

U II &.1l
I'l"Ni---+- I.D. OF SURFACE CASING:' -. '" ,5 Q.

.........,..-+---+-- ELEVAnON/HElGHT TOP OF RISER:

. : 'f

E3---f!!~--+-ELEVATION/DEPlH TOP OF~EEN: (;76.aB/:i\O..
n'PE OF~: -..e-=V~c..:=-:· =----:---::--__
SlOT SIZE X lENGlH: 0,06 ~'Q'

.I.D. SCREEN: J.." . .

eJo----J- n'PE OF SAND PACK: rot SWO 10(30
SEPt/BB

~-t- ELEVATION/DEPlH BOTTOM saEN: 'G.~.8a/ J.
ELEVATION/DEPlH BOTTOM OF SAND: ~'7. 88/ ~"

~-.-- aEVATION/DEPlH BOTTOM OF HOlE: "U8/ tl'
~~m~ BACKFIll. MATERIAL BELOW SAND: N~f

PROJECT C«~tJbw c.. LOCATION $W'~ \3 DRILLER~ON~
PROJECT NO. 9P~o' BORING \3 fy'\W'"'T'1:) DRIWNG .
DATE BEGUN Il-"-03 DATE COMPLETED U-&,-03 METHOD ~-:S(:)U\<;...
FIELD GEOLOGIST ~ We gAfrl'§l§1t,' . . DNl.OPtdENT BhlL.SP/.
GROUND ELEVATIONMLa DATUM· NA-V O· Sf:> METHOD PUMe( Sy.c. ,,~. _..

~ELEVAnON/HElGHT OF TOP OF SURFACE CASING:6'10.~6e3~



cra9~~~wc ' ~~~~~GNO.: ...)(&~J4~ .
C>ow S£.!.. MO~tJF·cl., GEOLOGIST: EC?£Q wt\Ir'(\ot'?U

VE (l..~A- SO";lL DRILLER: ..\0 tV \St:tEs-t...•
'tl=l::] Telra Tech NUS,lnc•.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG: .

1ii'~;''i)'~~~''. 'IF. :;

BORING LOG Page L of._'_

I·

~~OP(\~

16
,

WL':..22.'rnC

@L't3~ KeS

W \..""2\' ,t" @J 0

~r-' .\t1.;'1/~
( It"WI- "-'2..1 , CD

l""t.~ 8
~L'-1\\~"~ 10
\'-\Sl

115'00 WI.-'" 2'( 0"

M-MUIJ(, \-h..v
QG:Ct 0 (L on:
l.tJ ~.r&'\.'- (.o.JfL.~

·to'-l. \,) •

:.-;;" ,

Remarks

s~ 7-2..\

Sample Depth Blows' Sample Uthology
No. end (Ft.) S·or . Recove.yt . Change

Type or or . ROD Sample : (DepthfFt.)
ROD, Run (%) Length or

No. Screened
Interval

1/

• When rock coring, enter rock brokeness.

•• Include monitor reading in6 foot-intervals @ borehole. Increase reading frequency if elevated iepoose read.·· .

Remarks:

co\erted.to Well:

\
\

\

Yes No ----

. - ·Drilling-Area -. . ..
. Background (ppm):c=:J .

WeIlI.D. #:_1....:3;...'h~W..;-.7~tt"""'} _



YtnL NO.: 13 MVvi4 L.;
BEDRoa<

MOMTORING WELL SlEET ~
WB..L INSTALLED IN BEDROCK~

Tetra Tech NUS,~

PROJECT CtSAI\J~ N~ we.. LOCATION c..~AI\J&..I N DRILlER;J: WAC;sH
PROJECT NO. qD(PQ BORING /3 M W Ttt L.f DRIWNG
DATE BEGUN ( I -'(0 - 0"3 DATE COMPLETED II -IO-O! ...EmOD _'.L.A~-#..,;.B.:::..:':"""- _
FIELD GEOLOGIST M. (,. C.OG. H R-A-N . DEVELOP...ENT B/tIL~/pu ....p
GROUND ELEVATION 682..../1 DATUM NAVD ae ....EmOD ~()~G.€ ..,;, '.

683.S?t 1.71

(,(2.11 I 70'

G7t III S '
~70. ti It~'

. ,
M~o"il'!"l

ELEVATION/l>EPllf TOP OF SEAL:

~iimIELEVA TION/OEPllf TOP OF BEDRoa<:

~-+-. TYPE OF SEAL.: P Ute.. E.. (, OL P
(.1 (.5N roI\,.J I 'f-e:.. C,f+ ,p S

~--t"- ELEVATIONjDEPllI'BOTl'OM smEEN:
. ELEVATION/OEPllI BOTl'OM OF SAND:

.---.-- ELEVATION,lbEPllI BOTl'OM OF HOlE:
BACKFIll. ...ATERIAl. ~OW SAND: PvB- ~

G 0 L... t> f:!\ cP ,V"" I3 E:N"i]) iVII IF

---+- ELEVATION/OEPllf TOP OF SAND:'

~-+- ELEVATION/OEPllf TOP OF SCREEN: Goer. (( I 7"3
TYPE OF SCREEN: - P \I (.. S L 0 !lEP
SLOT SIZE x LENGTH: • 02.; 0 X 'Q'
1.0. SCREEN: "2- "-'---"-'=--------

---+- TYPE OF SAND PACK: G, LO!$A:L M~OfiJiVl
SAND

/I

---+- DIAMETER OF HOlE IN BEDROa<: s: %
CORE,IR6At.t: "3 -. ~.' I S- r8 It

. q ~ .

:.1>4----1--. I.D. OF SURFACE CASING: Lf ~ l.f 5 Q. S'rJEE L

~..r--:~+.:t- WE. OF SURFACE SEAL: COA.JCJ2:fZ-n=

rZh~--+- TYPE OF BAa<FILL: P V te-F G 0 L.-O
. fV\ 1;:.- P ( V-1"1 (J, E. tV rON ,~ C til p?

I·'

~--+- DIAMETER OF Hot.£: 11' ,0 '10; Sl;TO TO .
/'.......--f-- feu OIA ISOL-AriON c..A-S/~U TO' 1.-(0',.,

~~---+--RlSER PIPE I.D.:=:--="2-~~ =-::---

TYPE OF RISER PIPE: PII C. '2 " H 1'= () (),,&
yo .

,-.-I---+-- ELEVATIONfttEIGHT TOP OF RISER:

.......--..-----t- ELEVATIONfttEIGHT OF TOP'OF SURFACE CASlNGIfft.QWI.?>J

i!i'



.',
'\'~'':'''",:~''''~~j'~:i:'!''''O: '

['11:] TelraTechNUS, Inc, BORING LOG Page-Lof.:1.

,PROJECT NAME: ' Crane Sswc t BORING No.: -:'~;-=:-\'l\~Vv::-:-T.........tt~~.:..- _
PROJECT NUMBER: 90pO,' DATE: It - b - O~
DRILLING COMPANY: C>e>Wf>£L M QfltJ6~ GEOLOGisT: --LP....:.~~e:.;;:"O~LV~R~A-M:.!..:..!.~~.e.:£a....~__
DRILLING RIG: yE..t.SA--$.OV l<.- DRILLER: ~ot-J ~~IFE~

Sample Depth Blows I

No. and (Ft.1 ." or
Type or or ROD

ROD Run ("'I
No.

s-J.:.

Sample
Reeovetyl

Sample
Length

lithology
Change

(Depth/FLI
or

Screened
Interval

MATERIAL DESCRIPTION

Remarks

PID/FIO Reading (ppm

o

a

... ..-- -- -DrillingArea .,- .
Backgr~u!1d (ppm):1 C. () I

° When rock coring, enter rock brokeness. ,

. '0 Include monitor reading in 6 footinteivals·@ borehole.lncreas&-Rl8ding,!requency.ffelevated,reponse read. .
« ',: .'<:.. Remarks: \~S"T1'rt-L~ a l4:7CL.J;YrfO~ CA-~/iJC: 1"0 'i 0 B G..,s

i':.!' V$ (. IJ <c " I P R , L L e \ f> E .
_ l .• ~ ::- :.,' •

, 'J :;' ~:"Converted-toWell: Yes ../ ,No' Welll.D.#: _

.~ ..



Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG
Crane NSWC BORING No.:

qO<A Q DATE:
e;(iwSt;.(t.l"'«>tt.lJti.If\.. GEOLOGIST:
'/E-(Z.S~ - «iouLc.. DRILLER:

.<,,"

'.' .....

PlDlFlD Reading (ppm

./~ .'.

i'}'fj'~ ...Remarks

MATERIAL DESCRIPTION
Sample

Recovery I
Sample
Length

v

Sample Depth Blowe I
No. and (Ft.) 6" or
Type or' or ROD

ROD Run (%)
No.

/v ::- ~,i,~

I-+--+--r+-::::+---f :~"'"'"V
./

v, F; l.-If-T"I S, ~.' '
/Iv tN 1+ ire. h("

I ~DI'<-7 ~:-re ,
1'7/tV/~O~'. "

I

~._.

~---+--+----------+-___If__------+-___If__.........+__I

0<:..<:.. VvC.c;
, ..", ,l, +--+-_ _+--+-+-------~+_......-----_+-......+_~

...... ; .;

\ \,'. 1-+--+--+--+------++-+-----f-::i}=f-11-
0

-+--t

. 'e·" .. - , t--+---+--+--+--------t-t-1I---.-;...-....;,..--+~I__......_t__t

I,

J#O 10/
Y ID

--", V
.3S -6:1,

". ;,.~.. ". ;.,

.
1/r-:

'SD/

Converted to Well: Yes \7 No -------

Drilling Area,p-'_-,
Background-(ppm):,

WeIlI.D~ #:_.....;...~ _



••
("II:] Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

: ....~'1' t.11f},,:·.,n;'1'1i~.~}:;;t)~;' :.;:,!.qcz:;: ;>r~:~•.•

'/.~~ - ':'.

BORING LOG

Sample Deplh Blows/ Sample LIthology
No. and (Fl.) 6" lit Recovety/ Change

Type lit, lit RQD Sample (DepthlFL)
RQD R... (%) Length lit

No. SUeenecI
In1erwl

, 1/

MATERIAL DESCRIPTION

~~b,:~~'.f~~
.,.';;:,,:.<'!.;<.:;//!,i;':~_:

PlD1FID Reading (ppm

..... . ......

Remarks

ci····

'IQ.5!
IO.h

1/

1% Eo/
1//0

IV·F.~I"IS.
I~~....~' I·V""....YO

oP-'t. 'IJ _F c..~~

1Nl-41't It. $ tRE/l ...

•....... ~.

, .

H -IL-..n/
1/ to,

1/

HoQ.. e~p~I""1>

f3L.OC fC.-'J

~IJT" S~IClI"t....
M 0 ,':. T'''''/:L.r':-

. Drilling Area
Background (ppm):[QJ

,-... J
'~'([)I 910 8'/

r*jQ.,) D ",.. f'Aosr
F~Ats A·1Il ~

.0 0



.["11:]. Tetra Tech NUS, Inc. BORING LOG Page .!::L of 4

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC BORING No.:
q O(P~ - - DATE:

P; QWSe - Mof<.tJ~R- GEOLOGIST:
C M g. S.s-o A l"V DRILLER:

MATERIAL DESCRIPTION PIDn'lO Reading (ppm

Sample Depth Blows I Sample Uthology
No. and (Ft.) S' or Recovery I Change
Type or or ROD Sample (Depth/Ft.)

ROD Run (%) Length Of

No. Scfeened
Interval

1/

-t
-.,~ /

- /

Cs / to;'
'i.ol ~ lD

10.t'\ /

v
1/
1/

Remarks'

TD B B'

• When rock coring, enter rock brokeness.

-- -"Includemonitor reading-in-&foot inte~@borehoIe. -Increase reading frequencY if _e1e:.vatecl reponse read.

Remarks: . C HE C. "- IS 0 :: Oe 14~O A- r rre~ ~ ~, _., ,
7J F= - 1;)7 0 L"'"' H Ol~ !£r--re~:L'"1t":"'"t7-"',.--'--

Converted toWell: Yes iZ - No ---- Well_1.0. #:

----Drilling-Area ----_: .. _-

Background (PPm):~:

- , 3 /Y1 wry9 _



i

ell
f.Ej-o--+- DIAME1ER. Of HOLE IN BEDROCK: ~o:.....-__

. ~/REAM: _~·c.r:>=-fl=e:.,,:-- _

t'l'A4---1-' .TYPE Of BACKflLL: Q,G:UlOuri"E..c.( eU«E.. GOLd"'
a:n::o. ,~' }Soo.-n<»J' CMItJ(" I#J5'f?ru../UJ

. VStfJb, ce.1'1!W\/e~ GttoVl 10 3Cf' ,
B.£VAUON/llEPlH TOP Of" SEAl.: (;8').7~l)

~IDr~El.£VATION/DEPTH·TOP OF· BEDROCK: - ~78. 7 0 I

~--+-nPE Of SEAl..: f312~IDJJliE'tfU~fi.G.OLO lc

C\-t \{I5 Cf%..1~D

II

~~--...-RlSERPIPE I.D.:=·=-=·~~~_~--:::~ __
TYPE Of RISER PIPE: SC.-H, .. <-to EYe.-

---+- aEVATION/DEPTH TOP Of SAND: ()..L76IG7 .

aEVATION/DEPTH ~ OF SCREEN: . ~19.1b /70
TYPE Of SCREEN: _Uc..· SCM« '10
SLOT SIZE x LENGTH: C)cO-;)..)CIQ'

I EEN• "\ I' .•0. SCR .--.lrf.~ _

10---4- TYPE Of SAND PACK: ~T-1: ShuP '.0130.
se:e J laf>•

I(

~--I-- DIAMElER Of HOLE: I'--:....;.-.------

~4- TYPE Of SURFACE SEAL: C01Jc..R.i?rE-
~~--j-I L( ')'. l.j(~f.o" _., -

~----4-- 1.0. OF'SURFACE CASING: ..," ~ 'f r, 5 G...

.... BEDRoa<
MONITORING WELL .S~ .___

WaL INSTALLED IN BEDROCK

.--.-I----+- aEVATION/HEIGHT TOP OF RISER:

~--...- aEVATlON/DEPTH BOl"TOM SCREEN:
aEVATION/DEPTH BOTTOtot OF SAND:

___-t-- aEVATION/DEPTH BOTT<>W OF HOLE:
~~~Wi BACKFIll. MATERIAL Baow 'SAND: No}J€

Tetra Tec.h NUS. Inc.

PROJECT GeA-NE t-JSwc... LOCATION 5wY\1u13 DRILLER ..10..., \::€Y=-H
PROJECT NO•. cto(,o BORING \2MwTY~ DRIWNG ..
DATE BEGUN 'Q-~]-02 DATE COMPLETED 11-10-03 MEniOD~«o:T).--50JJLC-··
FIELD GEOLOGIST F(l":Q UJ. it/r(\1S~ DEVELOPMENT BA-lLU-/
GROUND ELEVATION haa. 7~ DATUM tVhVO Be MEniOD WI!r71FttWSv€CelSP

~--.---+- aEVATION/HEIGHT Of TOP Of SURFACE CASING:6ftJS'f/1.78,

•••

.e.:



Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG
"Crane NsWC BORING No.:

C{OcoO DATE:
&;wWl" 1\'\0iNffi GEOLOGIST:
\/~ r:..~ - SON l c- DRILLER:

MATERIAL DESCRIPTION P1DiF1D Reading (ppm .

S8mple DepUl
No. and (Ft.)
Type or or

RQO R...
No.

,.--;

BIowaI
S" Or
RQO
(%)

sample
RecoYllt)' I

Sample
Length Remarks

• When rock coring. enter rock brokeness.

"" Include monitor reading in 6 foot Intervals @ borehole. Increase reading frequency if elevated reponse read. . Drilling Area

Remarks: .....l~~~~:-":....n....~L.,~~:::::~Iii::3L.~~.J&.~~\:::J:~:u..~..:.;;.~~.;;"';<'TS:;,..:;~.:..:W:;;.:L:....G.L.:...,=:-:\:-==Jt:Q::::=..n.=.....:.J--L.::~~~~-="\._t~o_'~_Ba_C~kg--:ro"""u_nd_(_pp_m_)_:Ir--_---=.-.,1: ~::' .
iNc;rPii\-m~OLJaj~r0MfO ~B-O=> 1"2 "A" .

Converted to Well: Yes VNo Well 1.0. #: I?> (\'\WTltb,.



Tetra Tech NUS, Inc. ·_··BORING LOG

• PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Page.;Lof 3
Crane NSWC BORING No.: \ 3YVlWT lf5"::--..:....::=------90<£·0 DATE: 11-1 0- O~
Bow.)JSf4. 01()(ltJE1L G!=OLOGIST: --,-Fn..LaZs.~t>~W:.:&.l..t ..l";Rl,,l;~~~·m~__
VE:<t$~~l.<- DRILLER: .~nlJ ~EtF8?-

2...0

Remarks

,MATERIAL DESCRIPTION
UthoIogy
Change

(OepthfR.)
or
~

Interval

Sample
Recowryf

Sample
Length

Blowef
6" Of

RQD
(%)

V
!V

v

Sample Depth
No. and (Ft.)
Typeor Of'

RQD Run
No.

CJ

,0

Ii

II

S-B

.~.~.
:..,:-.:."

l-fT'1 .,/ ~ -
t--_+_--of'l/:..-...----;:>tI-----t -

~.~1-'----+---f';;~~.---1= =t-------+---t--+lt-----+--+------+--+-~O-+--l

IV l-- : - CVTTl.fJ~ nJ(l. ~

V '< ".' f--__+__-+--~-L.--(?-R-IJ-~-1-L.:-f"-_+__+_-----+__+_+__+__I
CH.. ..... .,/ ~

•
.:-- .._---..,1-11

_v-t</:..-...----;:>tr.-_--t '.~.:. \ ....---+-_+_--~-----_+__+------_+__+_+-1_...V ".~.' (C;;A-'JOS~Alt9·
I /. ho, :

i/ ~. ';1,
V : !

/'" ~,

V /.'
.' .' .{c:;.cV ",'.. I.

V {} l .... \. - "

/ ~~.:. . C vrr\l ,..rc.!l p~ C-flEA(
t---+-~-:::+_--_i---I--..,---+---+-,,.----------+--f.--..-;..----+--+-+-+--tV - - - StLr-K:..C-~
t-'I_r_-+--i"'T.......fI----i - . - - J----+--+---------+--+-------+--+--+-+--t

" )V --'=--",- S.Or-1 ~~u,--~~· \j.O-1t

/v _. - - t,...~•. V~~ p--, <DC,1 L. '1b
.r- - I--~-_f_-_+__+-=.----:..~..:;.;.;.;;;",...~+-f...;....---.....;;;.-_+_-+~--+-_I

~O /V . - C>~.(;c.~

c./V - - 1--+---+_+-+-L_L.-_M_.'--......:1'-=-fii_'_-(q-I++...J------+--+--+--t--:I
./:'V - -- S \ L l''PTl>#Jh.

-- - /}V
1--+=~-~_J__7I_--~-_

:~'?~~. c./ -:f: - =---
'v ~ ~V \

..-.-.-- .OrillingArea....-_
Background (ppm):1 - ·1

~When roCl('<:oring, enlllf, rookbrokeness. .
f.. Incluck,inonitor reading in·&fool intervals @ borehole. Ina-ease reading frequency if eleVated reponse-read. ...- _...._ ..--.

.•ij: . R:m~rl<s: ~W~W~':' :2g' Tb 5Z WoI'" 'fQ Cott~

con~~d-toWell: \" Yes ,/ No WeIlI.D. #: -:...'=.3L:.M.:;.:W~ftt~;".:~:..- _

:j:~~~'



["II:) Tetra Tech NUS, Inc. BORING LOG
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

.Page~of~

Crane NSWC BORING No.: \ ~ ~w~"~
\0 <.--0 DATE: -:'~\-"-:.ll::t:-:o-~_::::';"';_~---.. ,"

eC2l6.!)'E1k~~ GEOLOGIST: (l$O~<t~_
Vty() S~ -C;ON'l c... DRILLER: -+:~"';:;O"""IV~Ki-.:="a-~\.F':';;;F1t-';':':";'.:;..;.z::==---

MATERIAL DESCRIPTION PlDIFlD Reading (ppm

Sample Depth Blows I Sample UlhoIogy
No. and (FL) 6" or Recovery I Change
Type or" or ROD Sample (Depltl/FL)

ROD Run (%) Length or
No. Scnlened

Interval

Remarks

:" . .:'..:'

f·:flf

II

'~""'.

/v '/;'.;~.. ~~5~s~ 131 0
I--++--~-+;~,/--f-,/?I-~--i ,':.;~: : _t----+--+-----1r--------f.;..-.t-------+--+-+~__I

j~ i':~' AIIIlli: ~ ','.: ...,

1/
1/

Dnlling Area
Background (ppmj:~

Well J.D. #: -I-....LJ.,!Uj!ILJ~~~ __........::No'----YesConverted to Well:

" When rock coring, enter rock brokeness.

"" Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: fi/t...--t.. .0"-:-'0 '



58fs,.C,'f1 (;5/
583·(;rl ~~./

I

DRIU£R \[. K-~-(Pt--e
DRIlliNG f)~ .
MElHOD rsuTD-SoNcL
DEVELOPMENT B4' L. Pol! (
MElHOO wI+-'[?!~~ ( S...e,t.

LOCATION $(.JMU /3
BORING 13~WT't~
DATE COMPLETED J/?;;=!oJ

DATUM NAVP SB

./
ELEVATION/DEPTH TOP ·Of SEAL: Co<t8.C:.'t 1 3

~mr-ELEVATION/DEPTH TOP Of BEDROCK: ~ '18-, 1 I 3'
~--+--TYPEOf SEAL:. &rJroNITC RJRf GaL-/) .I

G-£L C-tf-tPS

---4-- EL£VATION/DEPTH TOP Of SAND:

LJ "Sf I
~--.,;".--+-- 1.0. Of SURfACE CASING:_.....!.,----:~~...=::::.!. __

~----4--DIAMETER Of HOLE IN BEDRO~: Lf ,.. /s ,.
CORE/REAM: _---.,; _

~ "
~,*----I-- RISER PIPE 1.0.: ,..

TYPE OF RJSER P=IP=E=-:--==.2=-,=S"TT,i"'PiI~y---

......-.-1----4- ELEVATION/HEIGHT TOP Of RISER:

5cr't'.4ttI 52/

~{!i!!f----1-ELEVATION/DEPTH TOP Of SCREEN: 5<tfe.C,Y155
1

TYPE ·Of SCREEN: _-=-:----;;p~V=_C~:--:-'"'::"'""7...:.----
SLOT SIZE x LENGTH: ;2;0- '"1 (0 '
1.0. SCREEN: _---Jill:?~'_' _

:~----4-- TYPE Of SAND PACK: Gee (;#lrL f\.tfiOr

QT~ S~o

~--.---t- ELEVATION/HEIGHT Of TOP Of SURfACE CASING~bclt~, Oi

I~_;-- ELEVATION/DEPTH BOTTOM SCREEN:
ELEVATION/DEPTH BOTTOM Of SAND:

I-Iml.__"'- ELEVATION/DEPTH BOTTOM Of Hot.£:

'~~m~ BACKfILL MATERIAL Baow SAND: tJIA

Tetra Tech NUS. Inc.

•••

•



Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC

BORING LOG

••
Sample Deplh BloWs I Sample LIthoiogy
No. and (R.) 6" Of Recovef)'1 Change

Type Of Of RCO Sample (I)epthIFt.)
RCO Run (%1 Length Of

No. Scteened
lnteMII

,

/
I

Drilling Area.-....,......,
Background (ppm): O"b

Welfl.D; #:_~"':':":'~L.-.L.U~ _Converted to Well: Yes

" When rock coring, enter rock brokeness.

'""Include-monitor reading in 6 foot-intervals @ borehole:-Inctease reading-frequeneyif.-elevated-reponseread;· .....

Remarks: - 'KJ ' ~ /



BORING LOG Page -.a. of Q

Crane NSWC . BORING No.: I'3 (YlLJr <-f (,

~~
DATE: -jJ""';"';'"T;;t?21~03~---

,~ -Z t'l1l)~E1Z.. GEOLOGIST: :3.@feE-
~ ilW\3£ DRILLER: -=-:r:O=-.7"iK~8::"':Ft:R~~----

·[11::J Tetra Tech NUS, Inc.

PROJECT NAME:
·PROJECT NUMBER:
DRILLING COMPANY:
DRILLING R'IG:•

MATERIAL DESCRIPTION PID/FID Reading (ppm

Rema~

Sample Depth Blows/ Sample UlhoIogy
No. end (FL) 6" 1M' Recovet)'/ ,Change

Type 1M' Of ~QD Sample (DeplhIFL)
RQD RIM> (%) Lenglh .Of

No. ' ··ScnienecI
InterYaI .

vv
IV f I

r 4
.,

5S iV

V

.V

I~

v

,

•'-.. '

" '/
IV
V,

{.5 IV "~, j!(;f; -;SRN os f"OI'Jl::.

~%

V

V
v

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: HI&-~l'f FiltCfvtifD Bf11NtW Lj(J"-(,'8'.
Drilling Area '

Background (ppm):~•"".".;:;.
,".!

:. ,··i:~:{ Converted to Well:, Yes \Z No ---- Well 1.0. #: 13 Y11ftJCYk



WEll. NO.: I~MW T'-I7
. BEDROa<

MONITORING. WELL SfoEET ~

.WELL INSTALLED IN BEDROCK
Tetra. Tech NUS, Inc.

C7lZ311.~2-

"r;7,cflI ''S
~51f-.cfl I 2./
(OSCof.'il/ 2:,

1/

. II II

~---4-- I.Q; OF SURFACE CASING: l.f 't ~ 59.

I-----l-- DIAMETER OF HOl£ IN BEDROCK: __4....:.-_-:
CORE/R£AM: _

1---+- ELEVATlON/DEPTH TOP OF SAND:

---+- lWE OF SAND PACK: ~eL...l€::::"""'::S:...lT"---_-.;...._
f'l\E 0 IL) t!\ SbND

h'J----+- TYPE Of BACKFILL: C £ T L D· \I Ot- L.L.Ay
BF-.J T 0 IV IT E . C. H , P2

,
ELEVATlON/DEPTH TOP OF SEAL: . G, 72. ,<ttl 5

,.-ELEVATION/DEPTH TOP OF BEDROCK: Gal. ttl I Lj ,
~ i
~-+-- TYPE OF SEAL: C. '~T C. 0 VOtL c.. LA Y

-e fSNrp N 'If. Co H I 'P.5

I----+- ELEVATlON/DEPTH TOP OF saEN: (P~7.411 8
TYPE OF~:p vC- ,:::>~orre:"

SlOT SIZE x LENGTH: . Q '2.. 0 1. to'
1.0. smEEN: 2. / I

1/
~~-~-RISERPIPE. I.D,:__~~=:;,..........- · _

TYPE OF RISER PIPE: 7J l2 l- . $.. <:. 11 .
yo '.

. iC I J ' /1
~--+- DIAMETER OF HOLE:_I? I~ To "1 ,y ro TD,

.--..-I--~- El.EVATlON/HEIGHT TOP OF RISER:

__---t-- ElEvATlON/bEPTH 'BOTTOM ~EEN:

ELEVATlON/DEPlH BOTTOM OF SAND:
.---r- ELEVATlON/DEPni BOTTOM OF HOLE:

~~iMW~ BACKFILL MAlERIAI.. eaOWSAND: 1\.-:.' II

PROJECT' N Wsc. c..t<Jv-JE. LOCATION C.(J..AN~ I rll/ DRIUER - Cow ~ep
PROJECT NO. <t O~Q BORING·I} Mvvr 4 7 DRIWNG·· M ofiuEQ..
DATE BEGUN /1- r·o~ DATE COMPLETED 11-2o-o~ METHOD \-\~A·/AP:=
FIELD GEOLOGIST M . (:. . '-0 c.. 1-1 (Q. A. IJ DEVELOPMENT 8/+ Ic-~l..
GROUND ELEVATION t,75: 't, DAruM AlA v 0 6>B . METHOD pv~ r I }(J(l(,E .....

~ El.EVATlON/HEIGHT OF TOP OF SURfACE CASING:6nsq /. q I



[11:J.' Telra Tech NUS, Inc. BORING LOG Page -L of -.L

0000

Dooh

FE.- $n., ... F.D
'Z-O"'~ ~ ,.. • &.f '

Remarks

If I r H z..o(SJ. v'
f.> ....oc. t'- V I~o.k..

~I"'''rf[) ....
Iv. r:. ~M'" Pte:

MATERIAL DESCRIPTION

c·LO

Sample Depth Blows I Sample
No.8nd (Ft.) 6" or Recovery I
Type or or RQD Sample

RQD Run (%) Length
No.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

/
V
IV

y V....
I~ ,2/~\

(I) IV .~

!V
!/

_.
C.\
r:rJl .!k% ..'0/

• >
~ , . 1/ 95

IV
H~

-I;;) IV
IV
IV
IV

~2.. V
~8Y J% q/
q 1/ .q

.1/
'/

~ IIiL .~ ,V
V
V
V
V

• When rock coring, enter rock brokeness.

···Includemonilor reading11l"6 -footirrte~· @ borehole: ·Increase readingfrequencx if ~Ievaled reponse read. .. _.__.:

Remai1<s: H 'i. 0 ~ :\, J I ~ U S 0 tJ 1\ - 20 - <::;) :2"••••. .:' ;.:~

.." ~.~(:~r

Converted to Well: Yes ·No ----

..- -----Drilling Area ....--._
Background (ppm):l 0 'j

WeIlI.D. #:__.LL1..::....:M:....:..:-'!:vJ~T:...l.f.:...7-1-- __



•. :.
"

(-.:1:1\ Tetra Tech NUS,lnc. BORING LOG ~ Page _l_ of _(_ "

PROJECT"NAME: Crane NSWC \ BORING No.: 13 SB Ib
PROJECT NUMBER: ==:9-7;O~b""':::lO~----- DATE: -':'::I~::-ft"'T'ti:;"7o-=:-~~-----

DRILLING COMPANY: _......A,.;N:a.:A..:-_-=--___ "GEOLOGIST: ---=S~_·OO=:"::::'~rE::::.fI2~ _
DRILLING RIG: HANp ~6E"R DRILLER:" JJA

••

MATERIAL DESCRIPTION
SaqIle Depth BIowlII
No. and (R.) ,. or
TrPl' or or RQD

ROO Rim (%)
No.

1/

1/

./

1/
• When rock coring, enter rock brokeness.

•• Include monitor realing In 6 foot int8Mlls 0 borehole. Increase reading frequency if elevated reponse reac!.

Remarks: tNa~,tV fftJ~~ Itt' a.-a ~ 1<:....----"""'-----

PlD/RD Readlng (ppm

Remarks

Drilling Area r---

Background.(ppm):I"--_

Converted to Well: Yes . No _....IoL.__ WeIlI.D. #: _



["II:J Tetra Tech NUS,lnc.

'PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRILLING RIG:

Crane NSWC '
'loGo'
,AlA

BORING LOG ..-.- Page _'Iof _l '
BORING No.: , 3 SiS '7
'~~~~GIST:-}f1Nt1 •

AVGE/f DRIUER:' iVA - ..
MATERIAL DESCRIPTION . PlDJFlORe8dlng IJP'1IJ

,I~;;~:,
I----I--+_~......,..--------I-+-......,..-----+-+-+-,~'. ~._

s.mpIe DepCh Blows I SampIo UlboIogy

No. and (Ft.1 6" or Recowryl Change
Type tK tK ROD ' Sample (DepIhIFt.)

ROD R... . (%I \.englIl or
No. ~

InlarYlII

0

RemarkS 1III

1/

v
1/

" When rock coring, enter. rock brokeness.

•• Include monitOr reading in 6 foot intervals @ borehole. Increase readng frequency if elevated reponse r&ad.

Remarks: No WATEIt 1/'1 fflt...-£: '
. Drilling Area

. Background (ppm):c=J

Converted to~W~e~II-:------:'y~es----------:-N::-o--.\Z----",L./---:w~e~1l ~I.D".....-#-:==iJ:""/~-flu-_-_-_-_-_-_-_...:.::::::~_.f~-



Crane NSWC BORING No.: '3 SB I~
=:90PO DATE: 0... D~C/7'i::$3;;:;-; _

,AlA GEOLOGIST: ~~_'=- '-
,. llANO AL/gER DRILLER: - ......M~'A:-=..=.L.:=---......,.-.:...--.'

(1t:] Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRilliNG COMPANY:
DRilliNG RIG:

:~~ ,,,'''-"', ·'""'~:'~k~ "~!.f"~" . ;~~tl<",r; • :"

.' ,

BORING LOG Page ,_f_ of _1_

Saqlle Oeplh 8Iows I
No. 8ftd' (R.)' S' or
Type or or ROD

ROO Run (%)
No.

o

()oo2. /'

Uthology
, Change
:-(DepWFt.)

or '
s.:.-ted

, InterYaI

MATERIAL DESCRIPTION

Remarks'

PlDt'RD Reading (ppm

1111
D2ol/ t./ /'

1/

• When rock coring, entElf rock brokeness.

•• Include monltol' nllIding in 6 foollnteMlls @ borehola Increase reacfing fnlquency if elevated reponse read.

Remar1<s: WmtR.. IN .Hc>t..e"" A-r 3.0'
Drilling Area

Background (ppm):CJ

'':

Converted to Well: Yes No "I
/

WeIlI.D. II: P/If _



••
'BORING LOG page_' Of_'..........

BORING No.: 13 sB I ~

~~6i~GIST: ~Jif!i
"t?Q&J!FA" DRILLER: /VA-

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

.("11:) Tetra Tech NUS. Inc.

Semple DePth BIowsf Sample UthoIogy
No.Md (Ft.) 6· or Reco.-yl Chango
Type or or RQD Sample . (DepIhIFt.)

ROO Run ('lQ lAlngth or
No. Sc:r-.ed

InleovaI

PlD/RD Reading (ppm

Remarks

.. MATERIAL DESCRIPTION
~=M

: :- ~"':._. ~'•• 7, V
C>

1V0002

v
vv
'V

IV
t----t----I---.+--+--------I---I-~.'....:

, ':,;-'.

V

V

V
• When rock oaring, enter rock brokeness.

•• Include rnOOitor reading in 6 loot inteMlls @ borehole. Increase reading frequency if elevated reponse mact

Remarks: -RfFOSAL p,.~ 3.0/
. Drilling Area ,.----,
Background (ppm):I I

Converted to-':":W":"'"e"":':U"'"":·,....,....--·-::Y":"'"e-s,...--------~N:-O--::"\l+7-( ---:W-:O:-el:':""'~1.D=-•.....,#.....,:---.-fJ-;'~/..",II-------I.;~
----'=-=-.....;.... ~ ,;W



Remarks

',. MATERIAL DESCRIPTION PlM10 ReadIng (ppm

Tetra Tech NUS, Inc. 'BORING LOG ..-- Page _I of _,_ '

Crane NSWC BORING No.: I} SB 1])
'1 D(OO DATE:·, "=:J;I~1~%~Z-=o3=--, _
NA GEOLOGIST: 5, 6:.e15,1f
HA#tJ, AL./4E/f .' DRILLER: NA

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

s.mple Depd\ Blows I Sample,
No. lind (Ft.) 6-or Recovery I
Type Ot Ot 'RQO Sample

RQO Run (%I Length
No.

0

~OOI I /
1/
/
/
/
"/
/
/
/
1/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

•.-

, Drilling Area
Background (ppm):c:J

Converted to Well: ' AJ/4_, _



["II:] TetraTech NUS, Inc.

PROJECT NAME:
. PROJECT NUMBER:

DRilliNG COMPANY:
DRILLING RIG:

Crane NSWC
=:90(;0

'NA
HANP

BORING LOG
BORING No.:
DATE:
GEOLOGIST:

A U6£.-*f DRillER:

Page _, of _' .

S8q1Ie Depth Blows I
No. and (R.) tI· Of'

Twe 01 Of' ROD
ROD Run N·

No.

D

. MATERIAL DESCRIPTION

. f)l102. V

/
V
V·

"; -",. -"••• I~

BI~· s,~ l-oAtt'\ SJ..tVftrL.y 1I'l"rr
ftj;1~~tr :t- .8/L7"t1 CUf1/~ISO~ 1110'fttES fVCBr. I I'ttJD<V l. ~

~J CLI'l-I(~ S'~ND M'~~tr~,~·<··1- o~.I~~' :-' ·S

lH11{~r 1;&-. StL-rt CJ.ALt w-U§fP Y1Ut~<~~/cJ£

.....(

V.......-+'---t"'-----"7'f---"""i....- ... - ..-

/
/

/
/
V

V

/
/

• When rock coring, enter rock brokeness.

"'Indude monitDr-teacftngin 6·IooUnleMlls-O-borehole. 1ncrease·l88dinlJfrequency if ~edreponse·read.---_·

Remarks:

Converted to Well: Yes No
-~--

.-.- .----- Drilling.Ar~-r--_.,

Background (ppm):

WeIlI.D. #:_..........--'--------



["II:] Tetra Tech NUS,lnc. BORING LOG

• PROJECT NAME:
PROJECT NUMBER:
DRILUNG COMPANY:
DRilliNG RIG:

Crane NSWC

Page _I of _,_

BORING No.: _17.=:3~S7-'3'1rT::-;22,·--:--'-----,-.

DATE: .~.ll/l·Y!.
GEOLOGIST: _~-.~_~

,.fU4c-/( DRILLER: -"'M~'A=:=;-"';"""';~::::::'-_---

Sample .Depth BIowIII
No. end (Ft.) 6" or
Type or.« ROD

ROD Run (%)
No.

o

MATERIAL DESCRIPTION

•

Remarks

1/

/
/.

e·:>·
I---f---IF-----.,.I-----I

v
'/

.__.c __ ._ ---.Drilling...Arear--_
Background (ppm):I I·

• When rock coring, enter rock brokeness.

--. -;.... lnclude-monltor-readi3P1n-&foot inteMlls-~ borehole. • Increase-reading 1requ8l1CY.if~ted reponse read. c -----. .

:.'{;}i Remarks: .. K£"FUSA-L A"r 1>·5'. .
..,,:-' /

Converted to Well: Yes No. V Well to. #:_..;..;iJ;.,ji/...:.8.r...... _



.PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

["II.) Tetra Tech NUS. Inc. BORING LOG ~ Page _1_ of _,_

Crane!!SWC BORING No.: 13 S8 23_•..
9U60 DATE: -,-?,.,..;;zr-.7'K~~'7"::'o""""'--",-.-.
NA .GEOLOGIST: 5~
HAN~AV4E~ DRillER: AlA -

. .
&ample Depth IllOWlII
No. end (F'L) so or
Type Of or ROO

ROO Run (Yo)
No.

o

1/
1/

Remarks

PlDl'FlD ReadIng (ppm

iiil

1/

o When rock coring, illitei' rock bfOkeness.

00 Include monitof realing in 6 foot inleMl1s @ borehole. Increase reating frequency if elevated reponse read.

Remarks:
Drilling'Area

Background (ppm):Ir---,

Converted to-W:-:-:-e-::-II:--~Y:-:'e-s--------'-:'N-:-o--\7~,L./--':":'W-:-e":':"II-:-I.D~.-#-: ==IJ:.L..l"T...:."~_-,===::::::::::.:.:.:-:.:~._J~



['11::] Tetra Tech NUS, Inc.

BORING No.: ,~S~
DATE: .J ,o~

. ·GEOLOGIST: -----o1-.::-~_:.=.Ul.~~'----....-...,...
A'U9"£";f DRILLER:. IVA

Page _,_ of _1_BORING LOG
Crane NSWC
:30&0

"vA

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

~ DepCh Blows I
No. Md (Ft.) G' «
Type « or RQD

ROD R... ('lQ"

No.

v
f>11J3 -3 /

MATERIAL DESCRIPTION

Remarks

IV .... _.
....--..-+_~V-----:>F..="~.--.-..~._---I----f----i-------:-----f--t---:----~f--f--f--f

IV

•...'..
" .

:.0,.

.. IV

Drilling Area
Background (ppm>:c=J

WeIlI.D. #:_:-IJ..L,/.:..;.n- _N 70 _Yes .Converted to Well:

• When rock coring, enter rock brokeness. .
•• Indude monitor reading in 6 foot intElfV8ls .. borehole. Increase reaGng frequlincy if elevated~ read.

Remarks: J~RJsAL AT 3,0' ".

Z



["II::) Tetra Tech NUS, Inc. BORING LOG
PROJECT NAME:

. PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

SaqIle Deplto Blows/ .Sample

No.8nd (Fl.) 6" or ReCo-y/
Type or Of ROD Sample

ROO Run (%I I.eng\tl
No.

b

OOb2. /

, /

v·

1/
./

1/

i/

Page _J_ of _,_

Crane NSWC BORING No.: . J3 SS 25
==:to&:>b DATE: ~?:-:£=.~a-:::;-·~,''?-::-=:.:3~-----'--•..

AlA. GEOLOGIST:. ~~_~

#AN~ AU4.U'"<r DRILLER: IVA·
PlD/FID flelicing (ppm

Remarks

~-~<i~ . 0,. SILTf= ~/cu+'f ""~~r . -- -
~ ~~\ ~1-~--t=L..I~...il~a--"-:""-+-+~~~!Ee.Sl.JlQ--lW~J-I

'. :. C~l ~t-----t---+~------+-I----t--+------+--+--+--+--I
.-.:- -r

......----.-~----+---+----,--------+--+-~.>;:.
.' ....."?

.

" When rock coring, enter rock brokeness. .

"" IncIiJde monitor reading in 6 foot inteMlIs 0 bofehoIe. Increase reading lnlqUency if elevated reponse read.

Remarks:
Drilling Area

Backgrou~ (ppm):c=J

Converted to-:":'w:-e"':':"II:----:-::~:-es-------':"':N:-o-_-_-_-\.7~~t:~-':":w":"'"e"'::'II-:-I.=D-.#~:=:=fJ:M·...../:8=====~=======__._~~&;



•

•

•

D.3

·SWMU 16 ROUND 1



~ '.
'~ ,.

Drilling Area
Background (ppm):~

Remarks

P1D1FlD. Reading (ppm)t-------u
s
c
s

MATERIAL DESCRIPTION

['1I:]Te,ra Tech NUS, 'nc. BORiNG lOG Page-i of -L
NSWC CRANE BORING NUMBER: .\b~""\\)\ I,,:>\l;,~
N9060 CTO 0279 DATE: ~(<j LO') 1

BOWSER MORNER GEOLOGIST: BOB BALKOVEC
\l.o-w~ DRILLER: DAVE S.

5ampI Depth Blows I Sample L/Ihology
No. (Fl.) 6"0( Recaveryl Change
and or ROD Sample (Dep1h/R.)

Type Run (%) Length or
ROD . No. SCn>ened-

PROJECT NAME:
PROJECT' NUMBER:
DRILLING COMPANY:
DRILLING RIG:

" When rock coring. enter rock brokeness.

"" Include monitor reading in 6 1001 intetVals @ borehole. Increase reading trequency if elevated reponse read.

Remarks:. i: \i~~, ~~:;f 2t'~ . \Q' '?Yttfl\l

\':lENd w ...1' YOl. (\A":Y '4<



("1\;)Teba Ted> ~US, Iflc. BEDROCK
MONITORING WELL SHEET

WEll No.: \b'tl\W\.O\

PERMITNo:

PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 16

B.BALKOVEC

BORING No.: \~~ \.

DATE COMPLETED: ~ .

NORTHING: ,:\)} \\q.) .Wli

EASTING: )o~ ')oW\. ·115

-.,------. <t----+- Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
l+f---+-- Bevation of Top of Riser: lb'-\·S

PVC·

2"

Type of Riser.

Type of Backfill: \)OL tM~ .'"Elevation I Depth Top of Seal: l~¢.o').f lQr ,.,,",',.':

Bevation I Depth Top of Bedrock: -y,.... .s;)")./ "I' 0 ••,.;-"

Type of Seal: ~4<w'?

Elevation I Depthof Top of Riter Pack: ""l'i().o;j} \')-'
Elevation I pepth.ofTop of Screen: ~"ca_o)J

\ "'"-
Type of Screen: ?vL
Slot Size x length: -)-Y )( \.0'

1.0. of Screen: 2"

Type of Riter Pack: No. 20-40 SAND

Diameter of Hole in B!3<Jrock~ r I'

f:!YReam: . ~

Elevation I Depth of Bottom of Screen: .,\~.oJ../ '}.~'

Bevation I Total Depth of Borehole: .,)~.oJ.1 '}." .....

<t--+- Borehole Diameter:

K;'jM--~t- 1.0. of Riser:

/
<t----t- 1.0. of Surface Casing: '\\ r Wv.Pn€.

Type of Surface casi~g: -s'-£.£\..

'"';t7;f~;:=~' r ... /, 0
Y. Type of Surface Seal: \l,.~ >-- b TI\O
VAI'*--t--I.O. of Permanent Casing: ,tJl\

T.O.A.

Ground Bevalion=~.C>1.
OatumMSL:

Not to Scale



r.:iil .>':";'~;/·:\t~~~!f';;;:~~:~·
~I.etra Tech NUS, Inc. BORING LOG Page ...L of .::L

PROJECT NAME: NSWC CRANE ;'S-i;~i~ BORING ~UMBER:_~~)r.;...~~'::;.OQf-·.::.,..;.'-- _
. PROJECT NUMBER: N9060 CTO 0279 DATE: .y\~

DRILLING COMPANY: BOWSER MORNER . GEOLOGIST:,-;:;B:;:;O:-r:B'frB~ALK~O::-'V~E=-=C:::----"""--

DRilLING RIG: ROTOSONIC DRILLER: () "",t.c,.

Remarks

.'/

MATERIAL DESCR PTION PIDIFlD ReadIng (ppn

u
·s
c
s

\. v

SampI DepIh Blows I SampIo LIthology
No. . (R.) S" or Recovery I Change
and or' ROO SampIo (Deplh1R.)

ype Run (%I Length or
ROD No. ScrMned

InlervaI

••••

••••

. .

" When rock coring, enter rock brokeness.

.. Include monitor reading in 6 foot inteMIls @ borehole. Increase reading frequency if elevated reponse read.

':Remarks: S/r c> - \$'. .'
Drilling Area

Background (ppm):~

Converted to Well: Yes x No ---- .Well 1.0. #: \6tt\A,"ldd



PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU l6

B.BALKOVEC

BEDROCK·

MONITORING WEll SHEET

DRilliNG Co.: BOWSER MORNER

DRillER: S)M1£.C)

DRILUNG METHOD: ROTOSONIC

DEV.METHOD: ~

WEll No.: \(,'!!'VJ\.O')

PERMIT No:

BORING No.: \bfN.,JJoa

DATE COMPLETED:.. ~{\Y01

NORTHING: \ '\'d-\\""'."'}
.EASTING: ~'\6.'i'iet.\~

e.
----.. ---+-.Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface: .
I+I---+-- Elevation of Top of Riser:

",,\.(0 7 b"
",,"«\.(0 I Ii '

\~.b I )......
\~~.{o I \).'

PVC

2'

Type of Riser:

1.0. of Riser:

Elevation I Depth .of Top of Riter Pack:
Elevation I Depth of Top of Screen: .

---+-Borehole Diameter:

Elevation IDepth Top of Seal:

I
III=-Elevation I Depth Top of Bedrock:

Type of Seal: ~(;.C\Y'\. lh~

------.- 1.0. of Surface Casing: \(-.~~~

Type of Surface Casing: ~\.,

,. ,. 'rn
Type of Surface Seal: ".)oX .>-\) rAC)

'D.lllf---J-- I,D. of Pennanent Casing,.:..:~N..=..:...A;....-__

rMO'*---I1- Type of Backfill:

. T.O.A.

G.:ouoo 8evalion =l y\ JCO
Datum MSL:

~~ii~~~r-t- Elevation I Total Depth of Borehole:

l'Yl·«O I \$'

L~'l.b I \~I

No. 20-40 SAND

2"

Type of Screen:

Type of Riter Pack:

Slot Size x Length:

1.0. of Screen:

~:~ter ofHole ,n Bedrock:. ( ~,

~Ream: ;:)

:~__---I-_ Elevation I Depth of Bottom of Screen:

Not to Scale



Remarks .

~~;:

. Drilling Area
Background (ppm):~

MATERIAL DESCRIPTION

\{£\.\.
~ . c.t\- i .

5ample LIthology
RecoWIYI . Change .

Sample (0epIh JR.)
Length Of

Sc:r-...cI
Interval

Blows'
6" or
ROO
(%)

Depth
No. (Ft.)
and . or
rpe Run
RQO No.

· ("Ib~elra Tech NUS, Inc. :;;>";~'i,·:~tl~~ :~G Page _l_ of~
PROJECT NAME: NSWC CRANE 'hr!'~, BORING NUMBER:~""tO~ I ~\1-
PROJECT NUMBER: N9060 CTO 0279 DATE: . ~~ , .
DRilLING COMPANY: BOWSER MORNER GEOLOGIST: . BO M1<6VEC .
DRilLING RIG: ROTOSONIC DR~LlER: '0 A\I~S •

• When rock coring, enler rock brokeness.

.. Include monitor reading in 6 loot intervals .. borehole. Inaease reading frequency if elevated reponse read.

Remark ' ( 'r • c'" ,·. s. \) \2 -) -;J ".l - ~,

• ...'..

•

Converted to Well: Yes No ---- . Well 1.0. #: \lnY'tW=s l)1



.:>;0'-

o.

Remarks '

PlDr'RO Reading (ppm)t-:-------MATERIAL DESCRIPTION.
Uthology
Change

(Depth /Ft.)
or

Sereened
Interval

Sample
Reco-V l

Sample
Length

Blows'
6" or
ROD
(%)

-['II:telra Tech NUS. Inc. BORING LOG Page-+. of-2-

PROJECT NAME: NSWC CRANE BORING NUMBER: ~=tj)?/?!) Q&
PROJECT NUMBER: ';'N';':;9~06~O~C::=::T::-::O::-O='=2==7::-9---"""""---DATE: \i 52.10L
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: BOB AU<OVEC
DRiLLING RIG: ROTOSONIC DRILLER: n~ -<;

hl"""'"'"!t-'--''''"-i''-----:;;oi-----l--'---- 4o----t--''---if------.......;;.---'-----+-lH--------+-++--,.If--+--t

• When rock coring. enter rock brokeness,

-'nclude monitor reading in 6 loot intervals @ borehole. Increase readirig frequency if elevated reponse read.

Remarks:---------------------------
Drilling Area .

Background (ppm,>:10- 9.1
, ~

Converted to Well: Yes No ---- WeIlI.D.#:
_-->..:><...:....:....:;,:=:--=-:;..;:...------



["R:JT'"T.,MUS, (oc

•• PROJECT:

PROJECT No.:

.. SITE:

GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 16

B. BALKOVEC .

,·~·~::;~~~·~~~~~itKi~~~1·~:t,~~~1:~~.:~r:f:{;~ .

. . ' . ;'.}~}~~:.: ", -

BED~g~K

MONITORING WEll SHEET

WELL No.:
.~

PERMIT No:

BORING No.: \~

DATE COMPLETE~: ¥Op'S
NORTHING: \'\').04\\b ~~\

EASTING: 'l.»,)\'}~CL\~

_r-----, -----f-- Elevation of Top of casing:

Stick Up of casing Above Ground Surface:
l+i----t-- Elevation of Top of Riser.

/
b."r( _"-....nC----,-+-1.0. of Surface Casing: "'\ .;)U1"""\'-Y

, "dtl) I )0'"
",\1)j.'t'j1 3 ....

'1~"a.4\ 7 ).) r .

.,~J~.\ 'AS"

. ff

S
PVC

2·

\)s>L W'<

Type of Riser.

-~- Borehole Diameter.

Sevation I Depth Top of seal:

'II~~Elevation I Depth Top of Bedrock:

~ Type of Seal: ~~4t~~

'1+----+-- Elevation I Depthof Top of Filter Pack:
Bevation I Depth of Top of Screen:

~"SII'J-----it-- ,1.0. of Riser.

Type of Surface Casing: ~'1t:£\..

l7;t~""""7-t=j~ Type of Surface Seal: '-\~ \.(J<.f.:! ~/'d)

VA'A---t-....,... 1.0. of Pennanent casing._:--,-,NJ\ou..>--.__

rM~--It--' Type of Backfill:

T.O.R

Ground Elevation = l.bl.Clll
Datum MSL:

•.......
p'

~~iii~lr1-8evationI Total Depth of Borehole:

,~~\ I "->5"
-"l6l->.cttl I ')~ '

No. 20-40 SAf'lD

2·

Type of Riter Pack:

Slot Size x Length:

1.0" of Screen:

Diameterof Hole in Bedrock: 5/1
~Ream:. _

,If-----t- Elevation I Depth of Bottom of Screen:

~e----1-- Type of Screen:

Not to Scale



.,-0

III1

Page_'_of_

Drilling Area
Background(ppm):~ .

. Remarks

BORING LOG

MATERIAL DESCRIPTION
~ 0epIh Blows I Sample

No. (Ft.) 6' .... Recovery I
.and .... ROD Sample

Type R... (%) Length ....
ROD No.

C.-I

("II:~etra Tech NUS, Inc.

PROJECT NAME:. NSWC CRANE BORING NUMBER: :::\("]('f\\6.2~ O\.f
PROJECT NUMBER: ";"'N:-=906-=-=-=O;""'C~T"=O";;"'O:-=2==79::-------- DATE: .BV'mAL1K-OVC\Jh~
DRILLING COMPANY: ';'B~O~W~S:":E=':R:-:;M~O~R~NF;;E;::;R~------GEOLOGIST: 00 BAI VEe
DRILLING RIG: ROTOSONIC DRILLER: . E. ~.

~\

• When rock coring. enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

R rk I If " fir ' r r Ir C'\ C\ ~r 'ema s: 'O~-"\ ~ C,OQ.t ~ -)5) J \Lt~l"I\ "IN <as
1.Vt;.\J" So -t 115' ~t\!Q"'O \\' ~,,"'\ ,,, \)- WLW'< "'lvA-~

Converted to Well: Yes x No ---- .WeIlI.D. #: \6f<WV\.O~



(1I::]'r-Tedl ~us, Inc.

e' PROJ.ECT:

PROJECT No.:

.SITE:

GEOLOGIST:

NSWCCRANE

906OCTO 0279

SWMU 16

B. BALKOVEC

:. ;~i""3hi!('~ ;'~~~~~~~~'~~i~;1~~ f'

eeriJ@ti<
-H 'L~

MONITORING WEll SHEET

WELL No.:

. PERMIT No:

BORING No.: \b~o'i

DATE COMPLETED;· ~rl/&)
~,

NORTHING: \~1.. \001 '1~\
EASTING: 3.o}~'~b.~\,\o

_r--...... ---t--'E1evation of Top of Casing: l(.~ .1.(

Stick Up of Casing Above Ground Surface:
,+t---+--Elevation of Top of Riser.

F. .
----t- 1.0. of Surface Casing: ~r~uAn€.

·.PVCType of Riser.

---+-Borehole Diameter.

Elevation I Depth Top of Seal: ,~"W \)......
~~~-=---

'II~_ Elevation I Depth Top of Bedrock: ~...;~.;;....;;,,"""'--3......."__

~ Type of Seal: ~t93. C¥JRS

=I----t-- Elevation IDepth.of Top ofFilter Pack:
Elevation I Depth of Top of Screen:

Kh"'A-...,.-'o--if- 1.0. of Riser.

Type of Surface Casing: ~~~..::..;::\.-=--__

P;;t~j.;:::::j~ Type of Surface Seal: \..{t<- \.t("1<~~Ac)
VAI"A--+--I.D. of Pennanent Casing,;.,.:_-=-M\~ _

rM~-__1-- Type of Backfill:

T.O.R:

Ground Elevation =l"'')~~
Datum MSL:

e:'·. .

No. 20-40 SAND

2" .

Type of Riter Pack:

Slot Size x Length:

1.0. of Screen:

::1+---+- Diameter of Hole in Bedrock:. , - It
~Ream: ._.......loj.L- _

;t-----I- Elevation I Depth of Bottom of Screen: ""'\~.~ I'}J;, r

l\~~ I )-S'

-1im+---t- Type of Screen:

~~~~~~ir1-E1eVatiOn I Total Depth of Borehole:

Not to Scale



Page _-\_- of 1-

Remarks

BORING LOG

0epCh Blows I ~
No. (R.) S'or Recowryl
and or ROD Sarr4Ile

VIM Run ("'I- Length
ROD No.

MATERIAL DESCRIPTION

('lI:tellaTech NUS, Inc.
PROJECT NAME: NSWC CRANE BORING NUMBER: ~):I4i/~1b
PROJECT NUMBER: ';'N""'9060~:-C~T::;O;";- ;.,;.02""7=9----'-----DATE: ~flJ)7 .
DRilliNG COMPANY: BOWSER MORNER GEOLOGIST: OOSBAiKOVEC
DRILLING RIG: ROTOSONIC DRILLER: ~ - S .

-.

~~3.Q

".n'1tf

i
\wif ~\.\(,

"'" \ l.,../ .. ~,'
~..

~,"\,,)

-----.....

• When roc:k coring, enter roc:k brokeness.

•• Include monitor reading in 6 foot inteMlls @ borehole. Increase reading frequency if elevated reponse read.

Remarks:-------------------------
Drilling Area 

Background (ppm):~

Converted to Well: Yes No ---- WeIlI.D.1t: h~~j'\")



. Page~of2

MATERIAL DESCRIPTION
Deplh Blows I. Sample Uthology U

No. . IRI S· or Recovery1 Change S.... ~'i ROD Sample (DepthIR.I
Cype Run 1%1 length or Remarks

JlQD No. ~ S
Interval

'~~'1~':~~rZfr~~~J~f~~~~~~%~~~~':5:i!'

["R:yetra Tech NUS, Inc. . .'.~b\iNG LOG
~";'.~"~·Ij .

PROJECT NAME: NSWC CRANE BORING NUMBER: 4bi1'W1Ut;;6~d-L
PROJECT NUMBER: N9060 CTO 0279 DATE:v...ro.N1'
DRIUING COMPANY: BOWSER MORNER GEOLOGIST: -;::;B:;:;:O~B-iiB7;Ar..r.:K~O:-:-:V;;::-EC=------

... DRiUING RIG: ROTOSONIC ' •. " DRIUER: \)~e,.

•

••

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6100tinteMIIs @.borehole. Increase reading frequency if elevated reponse read.

Remarks:---------------------------
Drilling Area

Background (ppm):~

Converted to Well: Yes No ----
.! •..~ ....'. '::-:
, , ....."



["Ii:]Tetra Tech NUS, loc BEDROCK'

'MONITORING WELL SHEET

WELL No.: \bY'«.v\.o~

PERMIT No:

------, _--.f--' 8evatlon of Top of Casing:

PROJECT:

PROJECT No.:

SITE:

GEOLOGIST:

NSWCCRANE

9060 CTO 0279

SWMU 16

B. BAlKOVEC

DRILLING Co.: BOWSER MORNER

DRILLER: ~tr\J£S '
DRILLING METHOD: ROTOSONIC

OEV.METHOO:, '-'l~"- QUo®? ,

BORING No.: \'o'ev...'fkf./$i.,
DATECQMPLETED: ~),

NORTHING: , ,?? I;~ '\ "\."1C(

EASTING: 7 p7 97 ?? II ::\~\').:n

-- '-"b'

.0''.;),';:'

~~~,'

I d

.•..

""')1-5 7 ~.,;

l)'i -CO I )S\", ,0

, l)et.:'; I ~,. ,
""!pSI 4'

PVC

2"

Type of Riser:

1.0. of Riser:

---+-Borehole Diameter:

8evation I Depth Top of Seal:
Elevation I Depth Top of BedroCk:

111~~Type of Seal:

Stick Up of Casing Above Ground Surface:
,+t----+-- Elevation of Top of Riser:

o \/,..{

__--1-- 1.0. of Surface Casing: '" ~&uAn..t.

Type of Surface Casing: ~~, '-

I7AMj:.;:::j~ Type of Surface Seal: ~)- \(' ,4 b pJV)

V.A'A---I--I.D. of Pennanent Casing_:--,-(\1~A,--__

rM~----11- Type of Backfill:

1---+--' Elevation I Depth.of Top of Riter Pack:
:I----i<i8l---'---t-, El.evation I Depth of Top of Screen:

T.O.A.

lb\l·SO
G~ Bevation =~
Datum MSL:

No.2~SAND

2"

Type of Riter Paclc

Slot Size x Length:

1.0. of Screen:

E~~ter of Hole i~ Bedr~k: r II
~Ream: _---"::,'""'-- _

:lI-----t- Elevation I Depth of Bottom of'Screen:

~m:J----+-- Type of Screen:

~~iii~ir1-Elevation I Total Depth of Borehole:

Not to Scale



Pagelof_'_

Drilling Area
Background (ppm):c=J

MATERIAL DESCRIPTION

.~"7<1.~\':":;~~8f,:~f· .' :.~~:: ,:.~;

aORING LOG

1lI-./ Sample Uthology U
e" or Recowryl Change S
ROO , SampIo (DepCII /Ft.)

C(%) Lenglh or Remarks '
SCI-.ed S
Interval '. *

" When rock coring, entM rock brokeness.

- Include monitor reading In 6 foot intervals@~. Increase reading frequency if elevated reponse read.

Remarks:------------------------

.["'II:::}-Tech NUS, Inc.

<.~'::. ~

PROJECT NAME: -:-N==S,:-::W=C~C:;R';:"AN~E::-::-----,- BORING NUMBER: 4fo~iU)b
PROJECT NUMBER: N9060 CTO 0279 DATE: '" :1J)1
DRILLING COMPANY: BOWSER MORNER . GEOLOGIST: BOBALkOVEC
DRilLING RIG: ROTOSONIC DRilLER:' '~'i:.'Wo<.

••••••

e,

".
Converted to WeH: Yes No ----



["R;JTet<aTed1 NUS, I"~

e·
WELL No.: \~\.Ob

BORING No.: \\}~b

DATE COMRLETED: ~~

NORTHING: \~ )'\\",=\q

EASTING: 'O'~~.3""3

PERMIT No:

BOWSER MORNER

DWI\l").e.,~

2

.BEDROCK

MONITORING WELL SHEET

DRILLING Co.:

. DRILLER:

DRILLING METHOD:

DEV. METHOD: \.v~d~}o..·

NSWCCRANE

9060 CTO 0279

SWMU 16

B. BALKOVEC

PROJECT:

PROJECT No.:.

SITE:

GEOLOGIST:

-.,...-----, +---+--. Elevation of Top of Casing:

Stick Up of Casing Above Ground Surface:
I+t---+_- Elevation of Top of Riser:

e.:-1?':"1-'1 \\....
15}:t"J I ~/

l"-~·'" 7 \'".
''\k-t1 I \5'

-'
,~:t' I ~

,~~, I :f'S....

No. 20-40 SAND

2"

Type of Riser: PVC-----'----

Slot Size x Length:

1.0. of Riser: 2"------

Type of Screen:·

Elevation / Depth of Top of Filter Pack:
Elevation / Depth of Top of Screen:

Type of Filter Pack:

1.0. of Screen:

+-_1-_ Borehole Diameter: ........:£...rr_. _

~(+---+--. 1.0. of Surface Casing: .)~uAS'!£.

Type of Surface Casing: ......"N"-"'.....A _

Elevation / Depth Top of Seal:
Elevation / Depth Top ofBedrock:

1111--Type of Seal:

, ,.
Type of Surface Seal: ~ ~" ~\:1 ~AO

VA"-A----f--I.D. of Permanent Casing: N p..

ww--+- Type of Backfill:

I .....
Diam~~ole in Bedrock:· ;;
CoreleJ t;r

~~~:~•••:~~j~j~~I~~~~j~j~jj~~·j:lt~~~;;;r-_-_+r-~-_:::; :::~::::::::"

T.O.A.

Ground Elevation = \.lDl~'
Datum MSL:

Not to Scale



[-r-t:1Tetra Tech NUS. Inc.

.'M;:;;;~;~~\:-~J,'£.i .;;~:,;··,llc

• :- 11 ~'!,.

'BORINGLOG Page~of_l_

Drilling Area .
Background (ppm):[U]

Remarks

u
s
c
s

,.

S IL.- T

@ <::)

SAMPLED

SAMPLED I

MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER: _~~~:......:::~ ~
N9060 CTO 0279 DATE:
BOWSER MORNER GEOLOGIST:

G F; OeRCXJE 54 L'T DRILLER:

DepIh Blows I
No. (R.) 6" or RQ
Type or ('l')

ROD· ;R... ·
No.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

"When iock coring, enter lOCk blokeness.

.. Include monitor reading in 6 fooIlnlervaJs ct borehole. Increase reading frequency It elevated reponse read.

Remarks: G E p ego(S e M A G-R- 0 c..o~ e

•'::"
.'

••••

Converted to Well: Yes No
-~--

WeIlI.D. #: _



("Job]ieba Tech NUS, Inc. BORING LOG Page _\_ of _'_

Remarks

FIl-L

.1-'- PlDtFID Reecfing(ppm

02. by 0

@

-'" .~ ..

SAMPLED

SAMPLED

MATERIAL DESCRIPTION

I)

1.0

NSWC CRANE· BORING NUMBER:
N9060 CTO 0279 DATE:
BOWSER MORNER GEOLoGIST:

~ r:.. 0 pfl-.O 6 e. s ~ f-1 DRILLER:

1

No.T,...,
ROO

$1

PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRILLING RIG:

• When rock coring, enter rock brokeness.

- Iildude monitor rea<fi1l1l in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: (? EO ee--OB t 54 Lr
Drilling Area .

Background (ppm):S .

Converted to Well: Yes No
-""'b"'--- Welll.D.#:-----------.r



Page _\_ of _,_

Remarks

.D

@ ,A lc..pAl

@

SAMPLED

SAMPLED fJ 0 S UIJ. SPI.-.

MATERIAL DESCRIPTION

iI','

NO.
T"",
.ROO

lj.~:-'~~';~A~J!~l,~~ t~~· ",.;:'~~~l~~Sl~ ~tj":1:~ :.1::l~

[~)TeUaTechNUS.I~ '. " ~6~;~~~~G
PROJECT NAME: NSWC CRANE BORING NUMBER: ---I (, .s (3 D ~
PROJECT NUMBER: N9060 CTO 0279 DATE::· --:JL.~~-=:2~7---::0:-:~:-----
DRILLING COMPANY: BOWSER MORNER GEOLOGIST: j\I\ V. (0 C. (-INA~

DRILLING RIG: C e oe(?o(j~· S"y ~) DRILLER: >T. A tLt:tt!- ~

••••• ..

•

• wheti lock coring. enter rod< brokeness.

•• Include monitor reading in 6 foot Intervals 0 borehole. Increase reading lrequency If elevated reponse read.

Remarks: -..,.. -...l.\..-
Drilling Area

Background {ppm):fI2]

<.
Converted to Well: Yes No --...........-- WeIlI.D. #:--------------



[~FetraTed1 NUS, Inc BORING LOG Page~of_\_

@ /00

SAMPLED 0 s va SUR..FI\l.£

SAMPLED (to s

MATERIALDESCRIPTION

1.0

NSWC CRANE BORING NUMBER: _~"--~;--=~ _
N9060 CTO 0279 DATE:
BOWSER MORNER GEOLOGIST:

& ~o r~06E... S LI L,- DRILLER:

DepIlt lllowa I
No. (R.) 6" or R
Type or 1%1

ROO """.
No.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

. • When ioct cortng. enter rock brokeness.

.. Include monitor reading in 6 loot inteMlIs 0 borehole. Increase reading frequency If elevated reponse reild.

Remarks:-------------------------
Drilling Area

Background (ppm):u::D .

Converted to Well: Yes No
----'~- . Welll.D. #: --.,...•&:.



Remarks

...

@

SAMPLED I,

SAMPLED

MATERIAL DESCRIPTION

\.0

:;

DepII1 8Iows ,
No. '(Fl.) 6' or R
Type or (%)

ROO' Run
No.

,~,

[~F.,rnr~ NUS, Inc. >",;'-m":~~::~:G Page i of _,_
PROJECT NAME: NSWC CRANE BORING NUMBER: ~ to "5 ~ 0 S-
PROJECT NUMBER: N9060 CTO 0279 DATE: ---'-..I.3""--~2-""';;7;;;""::-;""e>-·-S--

DRILLING COMPANY: BOWSER MORNER GEOLOGIST: M· C? C OC fiR A--
DRILLING RIG: G F-. 0 fl!-O 6C. 54'-7 DRillER: J. A '" elL ~

•

•wtien iock coring. enter rock brokeness.

•• Include monitor reading in 6 foot intelvals 0 borehole. Increase reading frequency If elevated reponse read.
, Remarks: _

Drilling Area '
Background (ppm):1I::2J

"

';:.}:.~
:;: ~.:.i.<'.f

','.,

Converted to Well: Yes No -""""--- Welll.D. #: -...,. _



[TI:]Teba Tech NUS, Inc. BORING LOG Page _,_ of _,_

.- PQRD.... -.tlnv(ppm.MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER:
N9060 CTO 0279 DATE:
BOWSER MORNER· GEOLOGIST:

·G EO e~ol"Je 54 L-' DRILLER:

~,
1 .0
2

3
~EF\)St\~

4

5

6

7

8

9

10

11

12

13

14

15

SAMPLED

@

SAMPLED' IJ 0 ~vB ~ II~A'-r:.

@ -:,p... n ~F fo,/

Depih Blows I Uthology
(Fl.) a-ge

Trpe or (Oeplh/Fl)
ROD Run or

No. s.:r-.e.s......... •

PROJECT NAME:
PROJECT NUMBER:
DRIWNG COMPANY:
DRILLING RIG:

• When r'oct coring, enter rock brokeness.

•• Include mooitor reading in 6 loot intervals 0 borehole. Increase reading frequency if elevated reponse read.

Remar1<s:-------------------------
Drilling Area .

Background (ppm):[h2J

Converted to Well: Yes No WeIlI.D. tt: .;;



. Drilling Area
Background (ppm):(ll]

Remarks

","00' ~ c.~G~

Fott- foPt-o VOL...

..

u
s
c
s

.@. 00

SAMPLED

MATERIAL 0 CRIPTION

\.0

1~~~~£·1~~f~t~~t~~~~r~·~~,~1~~~$?~f~~

("'R;f:;-e.ra Tech NUS,lnc. B~~ING LOG Page _'_ of _'_
PROJECT NAME: NSWC CRANE BORING NUMBE~: _ ......--",;1~(~Q-::~;:;-::t:!:>~O~7L- ____
PROJECT NUMBER: N9060 CTO 0279 DATE: 5 - 2-] - O~
DRlliINGCOMPANY: BOWSERMORNER GEOLOGI~T: M. C. c...oc ~~
DRILUNG RIG: (,(2. 0 e (;L 06 tL S'i L..r . DRlliER: _. sr. 1\ ~ £ I'l-" .'

• When iock coring. enter rock brokeness.

-lnc!uOO'!nonitor reading in 6 foot intervalS C borehole. Inctease reading frequency If elevated reponse read,

Remarks: -------------'---'---------------

-. t--+""---f--~---f

••••

.-

WeIlI.D. #:__...:.- _1/No
-----'~-

YesConverted to Well:



("II::;)fetm Tech NUS, Inc. BORING lOG Page _\_ of _'_

Drilling Area .
Background (ppm):[[TI

Remarks

@ -0

RE rv> A· (J /.5'

SAMPLED ,({):> S a 000 z.

SAMPLED N 0 .~ uc. S()PFA~e..·

\.0

NSWC CRANE BORING NUMJ3ER: _...;;4.::L:.JoJ{/}~':>=....::O=--=O~· ~BL...-__
N9060 CTO 0279 DATE: ~ - ? ? - Q ~
BOWSER MORNER GEOLOGIST: hI\,· C? b C ~(. H,eA.:

C...!> G 0 e~t>{!. IS- S'-( '-T DRillER: :S:-. .~ \<-F P-_ _.

MATERIALDEt3CRIPTION t-__-.;...""-_PlIlt'FID ReecIlrig (ppm

8

9

5

3

4

7

6

t

10

11

12

13

14

15

Depth Blows f
No. (A.) 6· 0< RQ
Type or (%)

ROD Run
No.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

• When rOck oortng. enter rock brokeriess.
-Include monitor reading in 6 foot intetvals @ borehole. Increase reading trequency if elevated reponse read.

Remarks:---,------------------------
Converted to Well: Yes No

----"''---
WeIlI.D. #: .:

. ,I://{



Page _\_ of _'_

Remarks

BORING LOG

SAMPLED 0 .:::. (J R FA c.IL

SAMPLED I 0'2.

MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER; -I fA ~ f$ '09 _
N9060 CTO 0279 DATE: . . ""3 '- ~ -, - 0 3
BOWSER MORNER GEOLOGIST: --:'M~'-(':'"'2-' .....C':'"'·-Jop""c..""""'..,"""""R-'Ar--IJ-

6E.Oe~OeE' ~'1 LtDRllLER: :r.. A K efL~

Semple
Reco-y l

Sample
Leng1to

'1 I: 3/
•

2 2,0
3

4

5

6

(-r-t:)T~lra Tech NUS. Inc.

PROJECT NAME:
PROJECT NUMBER:
DRilliNG COMPANY:
DRILLING RIG:

No.
Type

ROO

8

9.'. lD

11

12

13

14

15

•

• When iock coring. enter rocIc brokeness.

.. Include monitor reading in 6 foot intelVals 0 borehole. Increase reading frequency If elevated reponse read.

Remarks:-------------------------
Drilling Area

Background (ppm):[LlJ

Converted to Well: Yes No ,./
•

Welll.D. #:_. _



Page
O

_\_ of _'_

SAMPLED ,
OOOOz..

@ -,
SAMPLED N-o ~ () (5 s () ~A u;;.

o@ S. 'l-,. rn ~EtJ

MATERIAL DESCRIPTION

["R:)T-Tech NUS. Inc. BORING LOG

PROJECT NAME: NSWC CRANE BORING NUMj3ER:
PROJECT NUMBER: N9060 CTO 0279 ° • DATE: _....&;;::liiiI:-~~~~ _

DRILLING COMPANY:. BOWSER MORNER GEOLOGIST:
DRILLING RIG: GF=' o(JP-06 e- 54'- ,. DRILLER:·

o sam DepCh
(R.)

Type or .
fIQO Run

No.

• When iock coring. enter rock brokenesso

- Include monitor reading In 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:---.-;...---------------------
Drilling Area

Background (ppm):~

Converted to Well: Yes No



Page _'_ of _'_

Remarks

S f3 " OZ.6

15Z-b@

@

SAMPLED

SAMPLED

MATERIAL DESCRIPTION
. Sample

R~I

Sample
Lenglh

~,

~ ~'; ;':''r'l,,-:,:,!~Ptl!:~,;·~;~:;::;'l:t'\'0~'j~;;~~\\,

~Tetr.:TechNUS, Inc. BORING LOG

PROJECT NAME: NSWC CRANE BORING NUMBER: ---:±~lD~S::-..:.:f3~J~':-- _
PROJECT NUMBER: N9060 CTO 0279 DATE: '3 - 2. 7 - 0:L-
DRIUING COMPANY: BOWSER MORNER GEOLOGIST: M. G. CUI-I..t A-
DRIWNG RIG: ' G rE 0 ere.O~~ 5'"'11-T DRILLER: ;r ~ ~ f!!. t!!-~

•••

• When ioCk·Coring, enter rock brokeness.

- Includ8 monitor reading in 6 loot Intervals 0 borehole. lnaease reading frequency If elevated reponse read.

Remarks:-------------------------
Drilling Area· .

Background (ppm):~ .

Converted to Well: . Yes No WeIlI.D. 1t: ~I. _



Page _\_ of _'_

S, L-T

@

SAMPLED

MATERIAL DESCRIPTION

.. SAMPLED Ito S 6 1202-04-

1

2

3

4 ,.O·).'j

5

6

7

8

9

10

11

·12

13

14

15

De¢> Blowal ' Smipte UlholOlD'
No. (R.) 6"orR Recowryl a..nge
Type or (%) S8mp1e (Oeplh1FL)
'ROD Run lenglh ot Remarks

Mo., Screened-

["'FI:;JTe';' Tech NUS, Inc. BORING LOG

PROJECT NAME: NSWC CRANE BORING NUM.13ER.: --:--.~l~::-.=::-!.:!:,:-=-~=-- _
PROJECT NUMBER: . N9060 CTO 0279 DATE:
DRIWNG COMPANY: BOWSER MORNER GEOLOGIST:
DRILLING RIG: ·G EOPfLo l> e sy LT DRILLER:

• When r'ock coring. enter rock brokeness.

- Include monitor reading in 6 loot Intervals @ borehole. Increase reading frequency If elevated reponse read.

Remarks:-------------------------
.,. DrillingArea

Background (ppm):[ID

Well 1.0. #:------.....:..-.:..-----.t~,
v·No -----,,....--Yes.Converted to Well:



("11:)Te~ Tech.NUS. Inc. BORING LOG Page _\_ of _,_

Remarks

h~PI

SAMPLED ,( lo S5

@ 00

SAMPLED I lo S~ I

,@ <a as

MATERIAL DESCRIPTION

'.s

'NSWC CRANE' BORING NUMBER: 4"!o S lSI J
N9060 CTO 0279 DATE: """:-"........3...:------2--B-=--'-CJ~3----
BOWSER MORNER GEOLOGIST: , ..: }1. (:, . c. 0 c...H ,eA-.....

C; E () P'r<-O~e .54 L 17 DRillER: ----"'""'-:s:=-.-=,,':--t=;-=-:::;,c,e........:;:.:..;..c,---:...-

No.
Tn>e
,ROO

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:' ,

1

S. 2

3

4

5

6

7

8

9

.~
'., ~., 10

11

12

13

14

15

·0

• When iock coring. enter rock brokeness,

.. Include monitor reading in 6 loot Intervals @ bocehole. Increase reading frequency If elevated reponse read.

Remarks:-------------------------
Drilling Area

,Background (ppm):[Q]

Converted to Well: Yes No Welll.D.I:-----------



Page _\_. of _'_

'Remarks

u
s
c
s

@

SAMPLED .\

SAMPLED

Dep4tI Blows I Semple lJlhoIOlW
(Fl.) 6" orR ~I QIenge

Type or N Scnple (Dep4tI1R.)
RQO - I..eaglh Of

No. ~

InlerwI

1
~

2

3 \.()·i ....

4

5

6

7

8

9

10

11

12

13

14

15

("'II:)Tetra TeCh NUS,Inc. BORING lOG
PROJECT NAME: Nswe CRANE BORING NUMBER: JiP":> B I t.( .
PROJECT NUMBER: N9060 eTO 0279 DATE: ~~r-"""'2C:=-c7-' """':o:--L:3=-----
DRIWNG COMPANY: BOWSER MORNER GEOLOGIST: 1/1.6. C.O;:H/l. It"" •.

r=D.:.R~ILLr--IN...:.Gr-R_IG_:~...:..__r==;;;;Gr=6-;;;;o=e;;;f<-~D~(}=e~.::=5'~4=L.='=D,=R:-:IL_LE_R_:_~.....,r====,J=.=A:=:jC::.;c.=_~j===~ .
MATERIAL DESCRIPTION

• When rOck coring. entefrock~.\

.. Include monitor mading In 6 fool Intervals @ borehole. lncfease reading frequency if elevated reponse read.

Remarks:--------,------------------
, Drilling Area
Background (ppm):[I];J

Converted to Well: . Yes No IT WeIlI.D. #:-----------



Remarks

@

BORING LOG

SAMPLED AJ0 50 L..

SAMPLED I (D .s oS IS- 000 L

Page_\_ofL

NSWC CRANE BORING NUMBER:· Th S ~ , S-
N9060 CTO 0279 DATE:·· . --t-::::3...~.:z:... :....:4..~~~_:::!~-=-~--
BOWSER MORNER . GEOLOGIST:· ~.' C2 01,';'. Co N 7<OAJV

G E.. t) P fLO I>~. ~.., Co-'- DFULlER: • ~ f4.. _ .~
MATERIAL DESCRIPTION

/,5/

1.5

("R:)Tetra Tech NUS, Inc.
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

••••

•

• When ioctt coring. enter rock brokeness.

•• Include monitor reading in 6 foot intervals 0 borehole. Increase leading frequency if elevated reponse read.

Remarks: HI :s / NI S 0 S fIr?o. Pie- eTA k:- ~ 11/

Drilling Area
Background (ppm):~

Converted to Well: Yes No \7 . Well1.D. #: _



Drilling Area .
Background (ppm):~

NO
@ IS-

SAMPLED

SAMPLED ISS Ilt, 000 z..

14

13

15

Deplh Blows I s.mple \JIhology
No. (R) 'orRQ Recow<yl C\ange

TJIl" or (%1 Sample (Deplh1R.)
ROO Run LengIIl 01' Remarks.... Sa-.ed...-

1 .1. 0/'
';o~

~\

2 Z.O
3 ,

2-
4

5

6

7

8

9

:"'.
-':"

11

(1=I:;JTetra Tech NUS, Inc. BORING LOG Page -Lof...L

PROJECT NAME: NSWC CRANE BORING NUMBER:-±$~~ ~ ~
PROJECT NUMBER: N9060 CTO 0279 DATE: ~7 ;J. - 0 -'3
DRilliNG COMPANY: BOWSER MORNER GEOLOGIST: • . c:tt ~=--
DRIWNG RIG: G eOP{<D($E- S't L. r DRIllER: ~. AJ:cf!.-~ ---.W'

• When fock COI1ng. enlar rOck brolceness.

"Include monilor reading in 6 loot lntefvaIs C borehole. Increase reading Irequency It elevated reponse read.

Remarks:----------------------:-----
Converted to Well: Yes No

-~:.---
WeIlI.D. ##:------------,



(

Remarks

0002,.

02.0C-f

5 , L T5to lVc.

BORING"LOG

@

@

~o
6N 5

SAMPLED

SAMPLE

MATERIAL DESCRIPTION

2.0

Page _,_ of _,_

NSWC CRANE BORING NUMBER: Tto S 13 I 7
N9060 CTO 0279 . DATE: .. - .........3-r---=2~7::-=-_-::Oo:i-:"3=---·

BOWSERMORNER GEOLOGIST: M. G. C.q.HI€AIV
G eo e p... 0 f!>E. S=tLT DRILLER: J. A I<=-e& ~

No.
T"",
!'aD

PROJECT NAME:
PROJECT NUMBER: .
DRILLING COMPANY:
DRILLING RIG:

.{iI;JTetraTech NUS, Inc.

'5\ 1

2

3

4

5

6

7

8

9

• 10
..

11

12

13

14

15

••

• When rock c:orIn9. enter rock brokeness.

··Include monitor readinQ·in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:~ \) \) P L.. I C. 1\ nc. $ el-.

F''i) n~ 7e7 OJ. 02..

Drilling Area
Background (ppm):EL:::£J

Converted to Well: Yes WeIlI.D. #:. _



0000

. Remarks

PlQIRD IleBdlng {ppm
t--------==-=

02.03

.5'

6002.-

~1t.:.T

103 S

@

. ' :

.@

SAMPLED

SAMPLED

.,..S
~.o

2

4

9

3

1

5

6

8

7

13

12

11

10

15

14

Deplfl Blows I Semple UlhoIogr..... (R.) orR ~I QIange
Typo or (%) Semple (DepCh /fl.)

ROO - LongIh or..... s.:r-.ed-

("II:)Tetra Tech NUS,lnc. BORING LOG Page y, of _,_

PROJECT NAME: NSWC CRANE BORING NUMBER: _.,_ . .....,-::::~!o~S~B:-L......)-:<O~_·__
PROJECT NUMBER: N9060 CTO 0279 DATE: . . -:; - 2. e -O~
DRILLING COMPANY: BOWSERMORNER GEOLOGIST: M ~. Lt:X.J-IIt?AAJ •...
DRILLING RIG: h ~ Oef'.O (; e S'-l Lor DRILLER: S-. A ~E~} _.

MATERIAL DESCRIPTION

• When iock coring, enter rock brokeness.

•• Include monitor reading in 6 foot Intervals 0 borehole. Increase reading Irequeocy If elevated reponse read.

. Remat1<s:---------------------.;------
Drilling Area

Background (ppm):[Q]

Converted to Well: Yes No
_---",L..-_ WeIlI.D.#: •----- /):.



Page ...L. of _'_

Remarks

@ loL.{O

@ '0 45

SAMPLED I (0 S S I~. 000 ~

SAMPLED I b 5 ()

.MATERIAL DESCRIPTION

No.
Typo
. ROO

T'~': '. -It;;•.~-~~"~ 'i' ,'; '::,i ~~' I ,:,!::r'..:\,:"-;-", ''-

["lI:]Tella Tech NUS,lnc. B~RING LOG

PROJECT NAME: NSWC CRANE' BORING NUMBER: _~~/.....:·"'~~.z{j=:....,;,... ;,..,1,...:.q;..... _

PROJECT NUMBER: N9060 CTO 0279 DATE: "'!. - 2. 9 - 0">
. DRILLING COMPANY:' BOWSER MORNER GEOlOGIST:' M. U. L DC ,-t1t~

DRILLING RIG: G F- OPI'Ui'6tS- S ij L r DRillER: ' S. A tc.- ':;:-fL~

1

2

3

4

5

6

7

8

9

•••• 10
..'

11

12

13

14

15

•••

.,

• When iockcoring. enter rock brolceness.

- Include monitor reading In 61001 intervals C borehole. Increase reading frequency If elevated reponse read.

Remarks:-------------------------
Drilling Area

Background (ppm):[Q=:J

\ZNo
---"'---

YesConverted to Well:



Page _\_ of _,_ .

00002.

\ \

@

@

BORING LOG

SAMPLED

SAMPLED

MATERIAL DESCRIPTION

NSWCCRANE
N9060 CTO 0279 DATE:
BOWSER MORNER GEOLOGIST:

G~ QPf2..0B e: 5~ l--r- DRILLER:

(-.:1:;) reba rech NUS, Inc.

1 •• D

S-l 2

3

.4

5

6

7

8

9

10

11

12

13

14

15

No.
T"",

RQD

PROJECT NAME:.
PROJECT NUMBER:
DRILUNG COMPANY:
DRILLING RIG:

.• When r'ock coring. enter rock brokeness.

- Include monitor tealling in 6 foot intmvals @ borehole. lnaease reading Irequency if elevated reponse read.

Remarks:-------------------------
Drilling Area

Background (ppm):[f[]

Converted to Well: Yes No 1/-----J,.rtI= WeIlI.D. #:-----------.ti



Page _\_ of _,_

Remarks

/Oo~ "3 c..~ ,

FOR ~Pl.-. VOl..

2. CODL

@

SAMPLED)f \ 10 ~

SAMPLED

MATERIAL DESCRIPTION

~... ~ ': ~ '~r~~~\~,~,~:

('11:] Tetra Tech NUS. Inc. BORING LOG

PROJECT NAME: NSWC CRANE BORING NuMBER: 'J to 5 B "2 I
PROJECT NUMBER: N9060 CTO 0279 DATE: -~3='~--:2.~fJ~·-O~~,.L-----
DRILUNG COMPANY: BOWSER MaRNER GEOLOGIST:, M. 4. ,oc-HRA1/
DRILUNG RIG: 6> C'0 PIt.0e~ 5 '1l...T DRILLER: S. A t'- ~ P- s

.....
Type

ROD

1

S\ '2

3

4

5

6

7

8

9

• 10

11

12

13

14

15

.:

, • When r'ock coring, enter rock brokeness.

··Include monitor reading in 6 loot Intervals @ borehole. Increase reading frequency If elevated reponse read.

Remarks: .. '7f 1'\S IM.S 0 c.olle.c.-+eol @ -1-11/$ /0<:''' .I;~.N .
. Drilling Area

Background (ppm):[Q=:l

,

'.'. r

.:::~~?~

Converted to Well: Yes No v WeIlI.D. It:-----------



("II:]Te";' Tech NUS, Inc. BORING LOG Page _\_ of _'_

'.\.,

Remarks

D""""p.

026':3

Co ss --z. 20001-

MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER:
N9060 CTO 0279 DATE: ----'-::;.-r:=-~r--~--

BOWSER MORNER GEOLOGIST:
G ~ Of,tLol; t=. S"y '-T DRILLER:

s\ ·1

2

3

4

5

6·

7

8

9

10

11

12

13

14

15

SAMPLED

@

SAMPLED

No.
T"",

ROO

PROJECT NAME:
PROJECT NUMBER:
DRilliNG COMPANY:
DRILUNG RIG:

Drilling Area
Background (ppm):[3]

Converted to Well: Yes No 7·
Welll.D. #:------------1.;~..



Drilling Area -
Background (ppm):[Q]

Remarks

BORING LOG

MATERIAL DESCRIPTION

Page _\_ of _'_

NSWC CRANE BORING NUMBER: _-r-=..::.I::{P~~-::B?=-z:::;...."3::::-__
N9060 CTO 0279 DAle: "3 -' 2..J2-O~
BOWSER MORNER GEOlOGIST: All. G c.. oc 1:1 R. A A..J

G eo PfLO e; e- s.'-I L" DRILLER: S-. A Y-EP-'/

(11:]Tetra Tech NUS. 1=

DepIh Blows1
No. (ft.) 6· or RQ

Type-or 1"')
ROO Run

No.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRIWNGRIG:

• When rock coring, enter rock brokeness.

- Ind~ monitor reading in 6 loot IntelVllls 0 borehole. Increase reading frequency If elevated reponse read.

Remarks:~\? E P Q ~~ A ~~ ~ ~
=4;:i:) r 0 (I)_~=?:'-~ Q3:Q 2

1

~I 2

3

4
~E.F~~ i.-

f

~'.>
5

6

7

8

9

•• 10

.11

12

13

14

15

SAMPLED

@

SAMPLED

•

Converted to Well: Yes No \2' Welll.D. #: ---'- _



Remarks

...- ...,PUWFlD"'" Ileadlng (ppm

'BORING LOG

MATERIAL DESCRIPTION

PageLof_'_

NSWC CRANE BORING NUMBER: no ~. f> 2."'"
N9060 CTO 0279 DATE:' ---'-3~':":--""'2."':':::'8:--="'O-J7L----

BOWSER MORNER GEOlOGIST: M.. G. Cot..H~.
G E- 0 P~06 'E. 54 L T DRILLER: :i I A t:...ep-~

1
~~t--t\ P

2,

3
~S, FilA. 6 e"...

4 R-eFu ,S'

5

6

7

8

9

10
..... ,

11

12

13

14

15

SAMPLED 000 Z.

@

SAMPLED 03

("11:] Telra Tech NUS. In~

Deplh Blows ,
No. (R.) 6' or R
Type or N

ROO Run
No.

PROJECT NAME:
PROJECT NUMBER:
DRILliNG COMPANY:
DRILLING RIG:

, When iock coring, enter rock brokeness.

" Include monitor reading in 6 foot intervals 0 borehole. Inaease reading frequency if elevated reponse read.

Remarks: C, E-c)P R-t>G E.- M AL(LO C-O~E
Drilling Area

Background (ppm):ca2]

Converted to Well: Yes No _---'L.'-_ WeIlI.D. It:----------- .t~:



Drilling Area
Background (ppm):CQ]

Remarks

30

SS 2.5"0002.

BORING LOG

@

SAMPLED

SAMPLEO ,

Page ..L- of _l_

BORING NUMBER: J: to ~13· '2 5
~~~~====--------DATE: -~3~!r-'4-"'!a~"":::;;O-=L;:----

...::..:::.~=.;.;.=~~:-=-__-.,;.~_GEOLOGIST: M~6" LOG-H?"'--'* .... ,,~/L~
Depth Blows I

No. (R.) 6" Of RO

TrPo Of 1%1
ROO Run

No.

• When iock coring, enter rock brokeness.

.. Include monitor reading In 6foot Intervals 0 borehole. Increase reading frequency" elevated reponse read,

Remarks: -----------------....,.....----:-----

1

51 2

3

4 .e F IJ ~ 'A L... (U -S, S

5

6

7

8

9•.:. 10

11

12

13

14

15

•'

..

..~...'

.'~.'.'

.. ,':'

Converted to Well: , Yes No
-~--

. WeIlI.D, #: _



Drilling Area
Background (ppm):[:=J

SAMPLED. 0l9U?-- ·t-QO"~'>-
...

@ o~~ '<W).~<)

SAMPLED ~~~ t-00,\<-,,\\,.'01

@ \O\..\c;

. MATERIAL DESCRIPTION

•..::.; ..

I----+--+-;;.....-.......------I---f--------+-+-+-+-t ,....

13

11

14

12

1 \')Q.. \ L\JI,'( (L GO

2 '<£.~ ,.
S~\.Q. ,4 S""4.,,<

3 L,

~

":u
4 l l10)"

5 ~e...-~'"

6

7

8

9

DepIh Blows I Sample UtholOllJ U
No. (R.) 6"0< Recowtyl a-ge

SType or (%) Sample (DepCh1R.)
ROO Run I.englh Of c Remarks

No. -.ed S.....,..

["1I:)Tetra Tech NUS, Inc. . BORING LOG Page -Lof-+-

PROJECT NAME: NSW.C CRANE BORING NUMBER: ~.~ 6-fo ( ~ tb
PROJECT NUMBER: ~N;':;;9-=-06:-;O~C::'f'='O~02~7:'::'9---""'-----DATE: ~~~:";'D';"",.z~~,/--I..:...A~.L..--

DRILLING COMPANY: BOWSER MORNER GEOLOGIST:· ~'~"~' . ., • .
DRILUNG RIG: DRILLER: s>iWt3 ' _

15

• When iock coring, enter rock brolceness.

- Include monitor reading in 6 foot intElMlIs 0 borehole. Increase reading frequency if elevated reponse read.

Remarks:---------------------'------
Converted to Well: Yes No ~I\\.\.""l-i'l't.$ WeIlI.D.#: .:j

~~L':>t>.~



.[-n:]Tetra Tech NUS, Inc. BORING LOG Pagelof_'_

Remarks

'\)~Pf F,'t-'-

@ 0

SAMPLED

SAMPLED

MATERIAL.DESCRIPTION t- PlIlIFlD~=Aedng(ppm

~-,;~ ..
NSWC CRANE. BORING NUMBER: _'T~(o~S-:B~2~7:,.;...___'__
N9060 CTO 0279 DATE: 3 - 2. e -0~ .
BOWSER MORNER :', , GEOLOGIST: ' "",' (" 'Qc,HIlA#

C;Eopoe~ S-Cof L.,.. DRILLER: .;r A f-e'~

Sample' UIhology
Ileco....,. 1 Change

Sample (Depth 1F1.)
Lenglh Of

Screened-
Depth Blows1

No. (Ft.) 6" « R
Trpo Of ('4)

RQD Run
No.

PROJECT NAME: '
PROJECT NUMBER:
DRILLING.cOMPANY:
DRILLING RIG:

~I 2

3

4

5

6

7

8

9

e.
11

12

13

14

15

e"

,. When iock coring. enter rock brokeness,

.. Include monltof reading in 6 foot intervals @ borehole. Increase reading frequency" elevated reponse read.

Remarks: MAo L. f2... <:) G 0 R.. te
Drilling Area

Background (ppm):(]LJ

WeIlI.D. #:-----------\/No _.........._-Yes,Converted to Well:



Remarks

Seraple . lJlhologr
RecoYelY I a..ngio

S8mple (DepChIR.)
Length or'

ser-.ecs...-

1
• !;'. ~~""p, F"IU-

2
f.S-

3 .
SILl

4
.5

5 p..E F l)";)At.- 3.S

6

7

8

9

10

11

12

13

14

15

SAMPLED '2 aoooZ.

@

SAMPLED

@

"

Depth Blows I
No. (R.) 6" or RQ
TJPe or (Yo)

ROO Run
No.

(1=I;)T""; Tech NUS, Inc. 'BORING LOG Page_\_ of _\_

PROJECT NAME: NSWC CRANE BORING NUMBER ---..:r- \.0 -:, f3 2. B
PROJECT NUMBER: N9060 CTO 0279 DATE: 3 - 2. e - 02
DRILUNGCOMPANY: BOWSERMORNER GEOLOGIST::£. Gz, c.oc. HIlAV.
DRILUNG RIG: G E. Q p(t..c)6E S'1t.. i DRILLER: . ~, IU== e ,e..s' _.

MATERIAL DESCRIPTION PIOIFlO-.g(ppm

• When rock coring, enter rock brokeness.

•• Include monitor reading In 6 foot lnteMlfs @ borehole. Increase reading frequency If elevated reponse read.

Remarks:-------------------------
Drilling Area'

Background (ppm):~

Converted to Well: Yes No $I; WeIlI.D. #: .;.



("11;) Telra Tech NUS, Inc. BORING LOG Page _\_ of _'_

..•.

Remarks

MATERIALDESCRIPTION

.:. ~.
SAMPLED 0002

.@ ,4 00

SAMPLED

@
, .

Deplh 810W111
No, (R.) 6" or RQ
Tn>e or (%)

ROO Run
No,

PROJECT NAME:·
PROJECT NUMBER:
DRIWNG COMPANY:
DRIWNGRIG:

1 .

2

3

4 kf"F V/Al- ~..5

5

6

7

8

9

.:'" 10
'.

11

12

13

14

15

·"

• When r'ock coring, enter rock brokeness.

.. Include monitor reading in 6 loot inlelvals C. borehole, Increase reading frequency If elevated reponse read,

Remarks:
---~---------------------

, Drilling Area
Background (ppm):[Q]

Converted to Well: Yes No
--¥---

Welll.D. #:_. _



Remarks

BORING LOG

SAMPLED (g S6 30 oZo~

SAMPLED ~ S S '3 b 000

MATERIAL DESCRIPTION 1-- .....,...,..._PIOl'FlO~"""Reeding(ppm

'~~ III

.S

Page _\_. of _I_.

NSWC CRANE BORING NUMBER: +lcJ s (!> '"3 0
N9060CTO 0279 DATE: --3:::::;"'---::2::::-::t3"'--~O:::""3:::'-.------..
BOWSERMORNER GEOLOGIST: M& f:.....0C.~A"v ."

f 0 E Of ({ ()(Je SCi L.. I DRILLER: 3 ..,( jL.e,e-£;, ...

9

8

7

6

1

4

3

2

10

11

13

12

15

14

(~)TetraTech NUS, 1=

DePh Blows I
No. (R.) 6" or RQ

TJIMl or (%)
ROO Run

No.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

• When ioclc coring. enter rock brolteness.

•• Include monitor reading in 6 loot inteMlls @ borehole. Increase reading frequencY If elevated reponse mad.

Remarks: ---_--..:..._----------------...,.....---
Drilling Area

Background (ppm):rnJ

.. ,......

Converted to Well: Yes No --"--- WeIlI.D. #: _. ......-_.;y



(1I;)Tetra Tech NUS, Inc.
: .,';'~;";;i '. ,St 'r r"11:~}~;;'1 i~11~?'~:::-~,~

. I " f

BORING LOG 'Page _\_' of _'_

Remarks

SAMPLED I <0 5"3 I 0002..

SAMPLED

MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER: _T(p~.~S~6~3~1__-=--
N9060 CTO 0279 DATE: "3 -'2.. 9 'Q~

BOWSER MORNER .. GEOLOGIST: JI\. 6·c. OC 1-4 Mo\J
G E 0 P fLOC e. S-'-( L, r DRILLER: ;r. A i<..EP-S '

DepIIl Blows I
No. (R.) 6" or RQ

Type or ('l!oI
ROO Run

No.

PROJECT NAME:
PROJECT NUMBER:
DRilliNG COMPANY:
DRIWNGRIG:

5, 1

2

3 «..EFlJ ';)At.- 0 3
1

OP"

4

5

6

7

8

9." 10

11

12

13

14

,15

·",

" When iock coring. enter rock brokeness.

"" Include monit()( reading in 6 loot intervals @ borehole. Increase reading frequency If elevated reponse read.

Remarks:---------------'--------------
Drilling Area

Background (ppm):[Q]

Well 1.0. #:_'_ ........ _\7No ---"'--YesConverted to Well:



Drilling Area
Background (ppm):C]

C\AY'

@ \lh

@ \0

SAMPLED \b':>S'1;)~C).

MATERIAL DESCRIPTION
DepIh Blows I Sample UlhoIogy U

No. (Fl) 6"orRQ Reco-V l Q\ange 5Type or (%I S8mpIe (DeplhIR.)
flQO Run length or c Remarks

No. SCreened 5
Interval

1

2

3

<0..\ 4
\0\0

5

6

7

8

·9

10

11

12

13

14

15

["FI:)Tetra Tech NUS. Inc. BORING LOG Page --\c. oi-L
PROJECT NAME: NSWC CRANE BORING NUMBER: \b~~a.
PROJECT NUMBER: -=-N-:-=9~06~O:;"C=T=O~O~27=9=---------DATE: --:'\~I"'\::-{t?'3~.uo.r;;'-----~-

DRILLING COMPANY: BOWSER MORNER . GEOLOGIST: \V!~\I\;L

DRILLING RIG: DRILLER: S)~~

• When iock coring, enter rock brokeness.

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: .--------------------------
. Converted to Well: Yes No _--'-.Joo--_ Well 1.0. #: .:'j.----------- ';,':

~:,:~r



'Page LOf_'_

MATERIAL DESCRIPTION.
DeplI\ BIowal Semple UIhologr .U

No. (Fl.) 6' 0< RQ Recovery I Change ST"", 0< , ('%) Semple (DepCh/Fl)
ROO Run Lenglh 0< C Remarks

No. sa-.e.. S-

;:l~1fri ';';~Y~~"?j~ \,-" "71l"':':~'ll~'if;"fl:i'

(-n:]Tetra Tech NUS, Inc. . ,'<:'~~;~;:OG
PROJECT NAME: NSWC CRANE BORING ~UMBER: d \~~\'))
PROJECT NUMBER: N9060 CTO 0279 DATE: -":"':"'-/:-:-Ci"'7/,,-:):-,,,,---~---

DRILLING COMPANY: BOWSER MORNER . GEOLOGIST: {\r\,\~-<-

DRILLING RIG: \knn Sut\llL DRILLER:·' PA-\J~"•
. 1 cro' L,-A'( . CL o.1l

2 ~'(. ~-:\.o"<, ~~Nl) \J "';)~'

3
~, S-s. t:' ~

~ 4
Q'o61 .0.

5 ~S

6

7

8

9

• 10

11

1,2

13

14

15

SAMPLED

@

SAMPLED \.\

@

• When iock coring. enter rock brokeness.

H Include monitor realfmg In 6 foot intervals 0 borehole. Increase reading frequency if elevated reponse read.

Remarks:-----------'---..,..-------------""""'
Drilling Area .

Background (ppm):[Q]]

•••••

,.'J}
Converted to Well: Yes Well 1.0. #: _



Page --.L of _\_

Drilling Area .
Background (ppm):[Q;L]

@

SAMPLED \b Ss ~0 01.) '1

SAMPLED

MATERIAL DESCRIPTION

t-u'( LL b..l

(1\ ~~"''( ")~

St~ t w .~. ~\W.c:, ~

\~tY.)~ ~~~\. ~1-

lJthoIogJ U
No. Q1ange S
Type (DepCh1R.)

ROO or ·C Remarks
ser-.ed s
In_

(-rt:)Tetra Tech NUS, Inc. .BORING LOG

PROJECT NAME: NSWC CRANE BORING NUMBER: \~"1~
PROJECT NuMBER: N9060 CTO 0279 DATE: --:~~'i~~:-"~":-------
DRILLING COMPANY: BOWSER MORNER .GEOLOGIST: ~(gV.?-<-
DRILLING RIG: Q.'Do Smu"l-s-- DRILLER: _ _ ~

• When I'ock coring, enter rock brokeness.

•• Include monitor reading in 6 foot inlelV3ls 0 borehole. Increase reading frequency If elevated reponse read.

Remarks:-------------------------
Converted to Well: Yes No

-~-- Welll.D. #: ----------:..---..·%1%
.... .,;.



Page_of_

Remarks

MATERIAL DESCRIPTION
Depth Blows I Semple UlhoIogy U

No. (A.) 6"orRQ Recove<yl Change . SType CIt (%1 Semple (DeplhIR.I
ROO. Run Lenglll or C

No. SC<eened S
lntOmI1

':':':~: :p'~;~ 'r:~~f-~~~f'lt "~S!lr{1~!{~~;·-I;J!."

(-.:1:)Tetra Tech NUS,I;""B~~INGLOG

PROJECT NAME: NSWC CRANE BORING NUMBER: _"""T-:....J0~=~:.::13~·_"3:;...=:S-:....-__
PROJECT NUMBER: . N9060 CTO 0279 DATE: 3 - ZfQ ~ O~

DRilliNG COMPANY: BOWSER MORNER GEOLOGIST: M. G. C OC #IR.A.-v

DRILLING RIG: G E 0 ef.!-o 13 £.... .=i t.t L" DRillER: ~ . A "'- Ete- <::.

1
\.0 Flc..t. b~

2 M
3

4 •2.S
5

6

7

8

9.:.. : 10

11

12

13

14

15
. : .

. SAMPLED 'S 3S-0oo2.

@ YO

SAMPLED No S L.

.@ Th ~(?tV

•

. • When iock coring, enter rock bfokeness.

. .. Include monitor reading in 6 loot InIeMlIs @ borehole. Increase reading frequency If elevated reponse read.

Remarks:--------_--.:..._---------------
Drilling Area

Background (ppm):[Q]

Converted to Well: Yes No .\L



Remarks

@

"@ O'\~O

QR c...\..I\'( u...
"-l, ~ 1
'<~

~\.'(.~.wc:A

~'\ ....

SAMPLED \10~"' ~~

SAMPLED \ ~

MATERIAL DESCRIPTION

No.
Type

RQO

(~JTelraTech NUS, ,oc. BORING LOG

PROJECT NAME: NSWC CRANE BORING NUMBER:
PROJECT NUMBER: N9060 CTO 0279 DATE: ~:---=~::,....o-L~~~~""---

DRILLING COMPANY: BOWSER MORNER GEOLOGIST:
DRIWNG RIG: \kn.o SON~ DRILLER:

• When I'ock axing, enter rock brokeness.

··Iriclude monitor reading in 6 loot intervals @ borehole. Increase reading frequency If elevated reponse read.

Remarks:----'----------------------
Drilling Area

Background (ppm):[=:=J

Converted to Well: Yes No" X WeIlI.D. #: "."':";~.:

~ h

~"'W~~~'"~

~",\lL"'WIT



('t¥etra Tech NUS, Inc. BORING LOG Page_of_

Remarks

S 3,0002..

/

@

.@

SAMPLED

SAMPLED

. MATERIAL DESCRIPTION

NSWC CRANE BORING NUMBER:' J (p ~ 13 .~--,
N9060 CTO 0279 DATE:'. -~=3::'---=i:-"ie~-~O~3=---'
BOWSER MORNER GEOLOGIST: J'I\. c.:,. "Co H/<A-I\"J

G C 0 e~ 0 (J E. .5 Y L T DRILLER: S. A tr- fe-~

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRIWNGRIG:

Depth Blows I
No. (Fl) 6" Of RQ

Type Of (%I
ROD Run

No.

•••

'..

" When r'ock coring, enter rock brokeness.

•• Include monitor reading In 6 foot inlelvals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:-------------------------
Drilling Area

Background.(ppm):[Q]

Converted to Well: Yes . No ---- ·WeIlI.D. #:-----------



("'Ft;)Telra Tech NUS, Inc. BORING LOG, Page -L: of _'_\

020~

0002.-

10

@ I l.f S-'

@

MATERIAL DESCRIPTION

SAMPLED I L:? '5<;

SAMPLED

.:.
1----+--.......---------1-+-------+--+-+-+""""'1

.0

NSWC CRANE BORING NUMBEB: --l.-:::::-....:...=-~....IoL _
N9060 eTO 0279 DATE: '
BOWSER MORNER GEOLOGIST:

G F-: Of 11-0 (!:J t=- s I-( l-I DRILLER:

UthoIogy U
No. Q1ange

STn>e (Depth IF'LI
ROO or C Remarks

~ S
IntertaI

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

1

.~t 2

3

4

5

6

7

8

9

10

11

12

13

14

15

• When rock COllng. enter rockbrokeness.

.. Include monltor reaamg in 6 Ioollntervats 0 borehole. Increase reading frequency If elevated reponse mad.

Remarks:------------------------
Drilling Area

Background (ppm):c=D]

Converted to Well: Yes No ---- Welll.D. #:----------.2



Page _\_ of _\_

S Il.-T

@

@ I

L f-A'f E

'BORING' LOG

SAMPLED

SAMPLED I \0 S s

MATERIAL DESCRIPTION

NSWC CRANE BORING NU-MBER:
N9060 CTO 0279 DATE:
BOWSER MORNER GEOLOGIST:'

G EO pf.Lt:>aE S""'-I L.~.DRILLER:

7

6

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

[-n:;]Tew Tech NilS, Inc.

I---+-+--",I-....,,_=__==-__~.....__. " I-,.,...,..,.,,..,...--+---II-----------I---+-------+--I--II--I----f

1--+--1-----:;1----1 ."', .

.::

•

• When r'ock coring. enter rock brokeness.

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read.

Remarks:-------------------------
Drilling Area

Background (ppm):[Q]

WeIlI.D. #: _\7
"

Nq - ..........'"--YesConverted to Well:



000

Page -L of _\_

Drilling Area
Background (ppm):[]5]

Remarks

; ,'.

;..~

'$ ,I..: r

\7

@ ,.

@

No
~--"---

Ie..

OR", .nP~Ol L

SAMPLED I

SAMPLED-¥

Yes

[-n:]Tetm'Te<:h NUS. Inc. BORING LOG

PROJECT NAME: NSWCCRANE . BORING NUMBER: t!a S l$ .Y 0
PROJECT NUMBER: N9060 CTO 0279 . DATE: -"":3~--=Z:--lt8~-"":O::::-:::3=--·---.

DRIWNG COMPANY: BOWSER MORNER GEOLOGIST: M -v, : {Oc. N,e,o~•.-
DRIWNG RIG: C'2 E of&.O{; E: S4~ DRIlLER: S. A E= F.e..2 " ..

MATERIAL DESCRIPTION

Converted to Well:



Remarks

@ 10 (0

D g.O

. @ '0,,;

BORING LOG

~

£}Rtv C. L. 4 IE. S I £.-7.

SAMPLED I

SAMPLED , ~ Sa. 'i I 0 ~Ol

MATERIAL DESCRIPTION

".0

Page-LofL

NSWC CRANE .BORING NUMBER: -----I-/~(£b-2""=:_.s.8~4.:_....J.J'_=_--
N9060 CTO 0279 DATE: v 3-- '2.. 7 - (3" ";
BOWSER MORNER . GEOLOGIST: M. (,. C 0 C fqP A "-

G 15 0 eif!-fJ~~ S.., I-'r DRI~ER: v=: A ,c..~ ttZ >

("II::;JTetra T;.m NUS, Inc.

DepIIl Blows I
No. (Ft.) 6· or RQ
1)po 01' (Yol

ROO Run
No.

PROJECT NAME:
. PROJECT NUMBER:

DRILLING COMPANY:
DRILUNG RIG:

•.:.

.'.

• When l'ock coring. enter rock brokeness.

•• Include monitor reading in 6100llntervals 0 borehole. Increase reading frequency If elevated reponse read. Drilling Area .

Remarks:-!3~Bi~ teeM- $g''i'1? '6 l:s.~C1P HkO £..,';v£L 'f 'e(:'~Background(ppm):c=J

Converted to Well: Yes No WeIlI.D. #:~. _



•

•

•

D.4

SWMU 16 ROUND 2



Yte.L. NO.:

DRIu.ER r 0A L S 1-1

DRIWNG
LernlOO H sA
~OPMENT s0 ~(, t=:-I
LernlOO ·8M LF«.

PROJECTA/sLV( CIlAvc... LOCATION C ~1t'kI£; rN
PROJECT NO. 9-°(00 BORING 1~f)1kJT07
DA1E BEGUN \ \ - I \ - 0 1 DA1E COMPLETED I I - ,,- 0 ~

FIELD GEOLOGIST· M·~. CDC ~f<?A~

GROUND ELEVATION 7(00;'0'( DATUM blAvD a ~

Ib MIN fO?
BEDROCK

MONITORING WBJ. SlEET
.WB.L INSTALLED IN BEDROac-

Tetra Tech NUS, Inc.••

73f5t2~
7! r-.O'tl:il s.$
7 '''(.)1/ 2S.s

---- ELEVATlON/DEPlH 'BOTTOM SCREEN:
B.EVAllON,IOEPlH BOTTOM OF SAND:

LJrnI. ..___..- B.EVAllON/DEPlH BOTTOM Of HOI.£:
BACKFILL LeAlERIAL aaow SAND: N I A

f---f.- DIAMETER OF HOlE IN BEDROCK: ~ 'Y.2. II.

CORE/REALC: _'_"."_-"_"__..,.-. _

1---4- TYPE: OF SAND PAa<: CLOGAL MeOt~
'5 AND .

B.EVAllON,IOEPlH TOP Of SEAL: 7S"7.5't/ '3
~iIDt-Ei.EvAnON,lbEPlH TOP Of BEDROCK: . 75'f.OifI CD.r::-
~-~TYPE Of SEAL: C E Ie. 0 p sJ e-c;

CzOL.(J Me(J t~.., t3 E.N7'ONll· £.
G .kIP:;;

f---f.- B.EVAllON,lbEPlH TOP OF SAND: . 7't7,5y, ~

I---+- B.EVAllON,IOEPlH TOP OF SCREEN: . 7'tJ:SP I~
TYPE OF SCREEN: --P u C- So t..() rTrp
SLOT SIZE x LENGlH: • 0 2;.0 X IQ '
1.0. SCREEN: . "'2- "

t'/h9---+- TYPE Of BACKFIll.: e.e r'CO P\JI!.(!.

CoL.. P "" R Q ( V 1'1 IJ c,.,." (J.lJ I r~

CI~le'"

'''. If
;1.4----+-. 1.0. Of SURFACE CASING: <-t ')l '1 S Q

• J

~Nf---I--RISER PIPE I.O,:.__-=~:;,....- _

TYPE OF RISER PIPE: PV L '$ L.. 9rI'ftl

/1----4-- DIAMETER Of HOI.£: -_gJ..l-..!.I:..!!:~:::..-'. _

--~---+- B.EVAllONjHEIGHT TOP Of RIsER:

......---..-----t- B.EVAllONjHEIGHT Of TOP Of SURFACE CASING: 7~.,.,;2_~

•... " ..,..

·~t.t
1:"



Page --L of -LBORING LOG
~

Crane NSWC BORING No.:· I GM w r (j 790 w0 DATE: -"-:/"'=',<...;_"""':/:-:'/...-0":-":3:--....:.-.--- ..

C>owS£1<- MO~NER- GEOLOGIST: M. c., C OCHA.AIV •...
·C M £- S.:> 0 A "t-V DRILLER:..:r wA L S 1-/.

["II:] Tetra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

MATERIAL DESCRIPTION Pll),'FJO Reading (ppm

Sample Depth Blows I Sample LIthology

No.8nd (Ft.) 6· or Recowryl Change
T"", or or RDO·. Sample (DepdVFt.)

RDO Run ("') LengtIt or
No. Screened .

IntemII

/
/
/
/
1/
/
/
1/
/
/
/
/
V
V
IV
/
./
/"
V
/
V
1/
V
1/
/

Remarks

" ...';:

..-----

Converted to Well: Yes v. No _



BEDROCK
MONITORING WB.L SHEET

WELL INSTALLED IN BEDROCK·

PROJECT 4AiJ£ /J5UJ'- LOCATION SWY\1 V If>· DRIUER ~ ()fV \(Rtf~
PROJECT NO. Cfofi, 0 BORING (bfY\WWe DRIWNG·
DATE BEGUN Il-] - 03 . DATE COMPLETED (I-:l ~ 0 3 METHOD (2.0'10 So", ( c..
FIELD GEOLOGIST ~€D w. RAMli$«.. DE\fl.OPMENT S()e..~q

. GROUND ELEVATIONY5""Cf.5'"Z DATUM NA-VD Sa METHOD CAtLq/WA-TIffl-A. .
.'

:'~ -~l.~.-:\-(~~ ... ,- ~~.~

l.:~ 'v.na.. No.d """vJTOB

. 7 5'-1.Slj 5 I:,

7,3.0* .S'.

G"l~LNrtoJJa-5UJl,G.(loVTit{) {lJus'#Je.. ~C ......rt6~lT~
'1'0 ~B.5" ~bS. .

ELEVATION/DEPlH TOP Of SEAL:

~~I· ELEVATlON/DEPlH TOP Of BEDRoa<:

~-~TYPE Of SEAL: J2 £tJIO,v(,rt p" ct E..
G 0 LQ Oh (e c£:rc..o

:--4-. ELEVATlON/OEPlH TOP Of ~EEN: ~7~·S'~8'5'"
rtPE Of ~EEN:.~P:...Y~C-~_~~__
SLOT SIZE x LENGlH: Q.01..]' I D'
I.D. ~:---li:&~I't _

~--4- TYPE Of SAND PACK: Q f 1. 5.fuv!) . 10/1,,0
. SEf 7 IS 8

f--4- DIAMETER Of HOlE IN BEDROCK: 5 "1.
~-:-----

CORE,IREAM: ----=:CO;;.:;..:..{L.....;~;;;.._. __

. I(

:A---4- DIAMETER Of HOLE: II...;..;;...-------

I--~ ELEVATlON/DEPlH TOP OF SAND: .

"'--+- TYPE Of SURfACe: SEAL: COIJ eel li·:rf_
h4,..:....~-1 't I Y'(I ,~,C(

I( 't

M---+-. 1.0. 'Of SURfACE CASING: 'I )' 't 5 Q.

~~-_+_-- RISER PIPE 1.0.: ~ I( .

TYPE Of RISER P=IP=E:=-·~SCM.-~~~o---:r=v-:-c..~--

...---..-+---+- ELEVATlON/HElGHT TOP Of RISER:

......__.---+- ~ATlON/HElGHTOF TOP Of SURfACE CASING:7'1.l9' ;;C•. '

~~- ELEVATlON/DEPlH ·BOTTOM SCREEN:
ELEVATlON/OEPlH BOTTON Of SAND:

1Jrnl ..__-r- ELEVATlON/DEPlH BOTTOM ·Of· HOlE: .
~~~ll.§ BACKfIll. MAlERIAL' Baow SAND: . No t-Je..



BORING LOG Page L of -.!±.
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:

. DRILLING RIG:

12

Remarks

\

.. _ - . Drilling Area ......-----.
Background.(ppm): ([)

WeIlI.D. #: . Ib \.v OS

50FT· TO

No ----

'- .

---

Yes

./
./

. V
/

Sample Depth . Blows I ~ LIthology
No. end (Ft.) 6" or Recovery I Change
Type or or ROD Sample (0epIhIR.)

ROD Run (%) Length or
No. Screened

Interval

Converted to Well: .



•••
["'FI:] Tetra Tech NUS,lnc. BORING LOG Page d... of tr-

PROJECT NAME: Crane NSWC BORING-No.; J/t;~fv\vJTOB
PROJECT NUMBER: 10t)O DATE: . LL-7-Q~
DRILLING CO~PANY: {lx;Mt2€1L- NO rtWlU\.- GEOLOGIST: ~6:-1(~ea=-:W~K:-~-:P€<t-,~---

DRILLING RIG: VtJl')~ SOt..lL-L DRILLER: Q€VtJlS C1N\<""

Sample Depth Blows I Sample UthoIogy
No. and (Ft.) 6° or Recovery I Change
Type or . or RQD Sample (DepIhIFt.)

RQD ':Run (%) Langth or
No. ~

InteMII

",0 ;,V
1--I--+..;;;...o+qV---?iI--~" ~.

I...... -

o

L. ,
LAVI%

I/
V

"/
/

" V
1~5' /'

LJ!s1;"t • "t't>
...

llt'l/L'{i.
. ,. \

l~taJ &tu)~1E-'9
\

35-l7 LO~ Pfl.-Il-L,
. ,.

W Hu2,
\. :

~ - &~i1O 'eV(,
~

--- ..

V . \1' \ (,j

'CJ

.... - -'----Drilling Area ... -...
Background (ppm):l 0

Well to. #: l6h1t-vTQB'

,.

~O·;·~~

No ----\7

--

------- J,--,l--+-I-t--------+-++-----__t-+-+--t--t
V l ~ ~'Z..v

Yes

1/

.... V
ttof .d, <to

;.~

1-+--+---f~f---::,.I------4~.,...--I--+--+--I--f--------+++---~----,I--i-i--+--i
I ...... / r.

1-+--+---fI~/f---:,.I------4~ ~ 1---+---+--1--1-.:..1
------......-+----~-4__+__+__f__l

'[//

••••••••

:-:.,

.... Converted to Well:



Crane NSWC BORING No.: .'rom tvTo~
q-a(.o DATE: -.11::fi.=.02

&O""-l~MQ\t.tJffi GEOLOGIST: FiiQ 1AiR'/4-f\I'\._~f";D..
VEJ!:-)A· _.5>OJ..Jl--<:... DRILLER: Dfi:uMS SIAlIc..

["II:] Tetra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG Page 3 ~f ~

•
Remarks

Sample Depth Blows 1 Sample UthoIogy
No. and (Ft.) 6" or RecoWIYI ChlInge
Type« tit RQD Sample (DeplhIFt.)

RQD R..., (%) Length «
No. ScrMned

IntemII

MATERIAL DESCRIPTION PID/FlO Reading <PPm
"'..':: "." .....,. '.

ti,l:};;'
, /0

?l

t;"

~. ;--e.

I') tJ
. ! ~

.,

\ ""'v ~. -:-~ ~~~ CU)-'(fV( SIL.-,-s"Ta~ v.-(ift.
"'" / :: - -f-ISC)tA-

//.-:::::--- -L~.TO

I .... v -::..- :: \'". fl.t't.I G~~
I--f.=+-~l/~---:>,I--_---I"'- -

~1 55 /~ -..:;;:.::: -r~FoYS~~
;:7 -C-.: . ...1/ ~~~).M3V~

..,v ".::'~' ~ SD~r ~J~c;{LT~~~./ _ ,. CiJIUl't1

/~ ',~,~"'\ +ftg,7Lf.-

~ ~. "" ('~ _':-~~'~'~. -;.,..L~lro v.~~
'.' " 1 0', v, c.-:::... ~r no. . .. .. I'p.

l€. .. /' ..~ =. \fl' C.L~'t.£'f S1,A..-r~

/"V ~~ IGQ£..;.. rlS'2IU.-
--" /" ~.::;- - LJW'«.~ TOV.IfH,t...

I-.f-+----I~./__+_..".f----t~.-.'-. , - ".

i// ~~- . ~/'-..

• When rock coring, enler rock brokeness.

.•• Include monitor reading-in 6·loot intervals 0 borehole. Increase reading Irequencyifelevatedreponse read,

Remarks:

Converted to Well: Yes No ----

_. -- - ... -Orilling. Area,--...,.........,
Background (ppm):

WeIlI.D. #:...&..IIo.lt.:.-~...;..;;..~ _



. Crane NSWC BORING No.: ---:.\~l#~V\'\::-=:w::........::'~o:..f6W-.__-,--_
. 3,0(,,0 . ."'. DATE: -,'-'S-Q}
l&Oi.vAm. rno~tvU- . '. GEOLOGIST: ~-lF.....({~eoli::l·IL...,;W~.:.:.;R::::'""'-:.:..:.:;.$e.:fUL~=--_
VE.-Rf,A' SotJl e:... DRILLER: ~o!Y Kc..r-fUL•

[11:J Tell" Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

.,~ .. i ,.

:<:.!'l,.

BORING LOG'
.,

" PageLOf~

MATERIAL DESCRIPTION
Sample Depth Blows/ Sample LIthology
No,and (Ft.) 6" or Reco¥8f)'/ Change
Type or .or RQD Sample (Depth/Ft.)

RQD' fiun (%) Length or
No, Screened

Interval

'~II

Remarks

lIz.

/''l ./.

'. ~. ~. -' ..;~:~~~.'.
..Drilling.Are~.,:·:- ~.

Background (ppm):F:'b~ I

Wetll.D. #: .J (0 rnUJ·rogNo ----Yes \7

" When rock coring, enter rock brokeness.

"" Include monitor reading in 6 loot intervals-@ borehole. Increase readingfrequency-jf-elevated-repOOse read.

Remarks: ~G-M6W' "~r'lbS,.f31..~-111 II-'f-OJ
Gflivt01'/ til ~

Converted to Well:
•.•. '..

"';'.

..



BEDRoa<
MONITORING' WaL SI£ET

WaL INSTALLED IN BEDROcr-

WELL NO.:

~
Teb'a Tech NUS, Inc.

PROJECT 'IV s w ( ,R-AtJe. LOCATION, ' C IS A N£ 111/ DRIu.ER..B IN /5 '

PROJECT NO. 9-DG,o BORING ., Il() ,M IN rQ9 DRIWNG
DATE BEGUN / / - a -0 ~ DATE· COMPLETED 11- SO} METHOD _'.l-H:...:Ii?l:.:.A~, _

, FIELD GEOLOGIST M·..G. C. Q '- H,..ellA!' DN1.oPMENT SUe.c. E:I
GROUND ELEVATION 7G;;t. •'1.3 DATUM t-:..IPtV 0 BB METHOD Bitt. ~e:8. .

..~;.:.

737.If}: 7-S _.:,fi~
737.y.3/2.$
7 37. '131'2>

_--t-- El.£VATION/DEPlH ,BOTTOM SCREEN:
El.£VATION/DEPlH BOTTOM ~ SAND:

LJmI.~__""- El.£VATION/DEPlH BOTTOM OF HOI.£:
BACKFIU. MAlERIAL Baow SAND: N A

---+- El.£VATION/DEPlH TOP Of SAND: . 74<'(.'U/ I}.

---+--- El.£VATION/DEPlH TOP OF scREEN:' 7 tt 7. tt3/ fS" .
'nPE Of SCREEN: P..%..V~.e.-~-:-=-r-_
SLOT' SIZE x LENGlH: . 0'2- 0 X 10 i
1.0.' SCREEN: _:...2_" --.,.. _

--~ nPE OF SAND PACK: Be. s r "1 eo, UI"'1

S~IV D

El.£VATION/DEPlH TOP OF SEAL:

m~r-El.£VA TION/DEPlH TOP OF BEDROCK:

jW;lF--+- TYPE OF SEAL: C E.- .,- c.. D ev f7 ~
CO'l-I) ME.Olun <'HIP,>

' j IJ
---+- DIAMETER OF HOLE IN BEDROCK: -...J~~/_=~1._=___

CORE~:----------

;rMI--~-+-.nPE OF .BACKFILL: C E'TkO P v &'6"

GOL-D M,£-O\vr'\ c'1±IP:. '

,-
~~--I--, RISER PIPE I.D.:=~2.=- _

nPE OF RISER PIPE: p,/ '= 'S c.. l"i F. Q U LE:, '

':10

, p

/t---+-' DIAMETER OF HOLE:__..;:;;.8~A...;;;2.,.~ _

:.f,4-----+O- 1.0; OF SURFACE CASING: It'' ~ '1' I S Q. C;'JII51i' (...

,.....-,.-I---+- El.£VATION!HEIGHT TOP OF RISER:

......---..----t-. El.£VATION!HEIGHT OF TOP Of SURFACE CASING:~V. ,.,7/2. I .



Crane NSWC . BORING No.: Ito "" V\J TO 99·0 CO 0 DATE: ----;-,~I-"-"I'!"!e~·:"';O~3~-'---

BOWSER.. - f<Ao/<.I\Jf;R- GEOLOGIST: -....l:;(V\:::-.-7G~·~C~O:.=C:..:4:r..~~A~N~_
C M ts sso A IV DRILLER: r: _WA l.-5 H•

["11:) Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG Page _,_ of _I-

MATERIAL DESCRIPTION
U1hoIogy
Change

(DepWFt.)
or

Screened
Interval

Sample Dept/I Blows/ Sample
.No.end . (Ft.) 6" or Rec:ovwy/
Type or :...or RQD Sample

RQD Run (%) Length
No.

Pmn=lD Reading (ppm

R~J!~:~;~1I11 ~ Remam l!~'il;t
O.--+--+-~---t---+----t-";';"-""'''';'''';''';;';''-';';;'';'';''''';;';';';'--''''''--I-+----------i~+--+-~

'/ 6~ ""-OP5 oIL - - 0 'V

/ '(3~ .{: '-A Y 01- S ,i..-T·
/

/ ,.0

'/

Drilling Area-··
Background (ppm):I.....U.....-I·

WeIlI.D. #: _-:.\~Io;...fi\~'N~r:~O~9L-- _No ---'----YesConverted to Well:

25" 1I.-...--&..-Io::;./_J.-_...a.- ....Io---.-'T....ljtJ 2-__S-_'__~""__ __
" When rock coring. enter rock brokeness.

···Include monitor reading in 6·foot intervals 0 borehole. Increase reading frequency if eleYated repense read.· ..... --_.... -

Remarks: 1-\ ~ '* 'f tl(: /0 e rz00 ;-0 to .
;•..... ,.-..

'''::'.

~ :::'
. .,"



..~

Tetra Tech NUS. Inc.

.WEl.L NO.:
BEDRoa<

MONITORING· WB.L SlEET
WB.L INSTALLED IN BEDROC~

IfeMw Tlo

PROJECT CP-AN£ DRJUER .J. WA L S ,~ .
PROJECT ..NO._.--.JL...0~~___ DRJWNG- H A
DATE BEGUN MElHoo S
FIELD .GEOLO....G---IS~T~~-:~~:::~:~~~~~-:-:::~---=-~ __I DE\nOPMENT BA lL~t.1

. GROUND ELEVATION MElHoo SLJ~Gt"1 PuV't'\e

7S8.!f 3·
75'3.'t38.s'

EL£VAllON/DEPlH TOP OF SEAL:

~~I· EL£VAllON/DEPlH TOP Of BEDROCK:

iIIi=--.J.-TWE OF SEAL: <: £. rt.o pllll.l:. CaOLO

e ~N"rON ITE C "" 'e $ .

--4- EL£VAllON/OEPlH TOP Of SAND: .7IR.'t3/ t L

_-4-. DIAMETER Of HOlE IN BEDROCK: a /2. .
CORE~: _

1---4- EL£VAllON/DEPlH TOP OF SCREEN: 7't7.tt3/ It
T'l'PE Of SCREEN:~ 1Jc.. S LO CTE Q
SlOT SIZE x LENGlH: ,02. 0 x.·, Q #

I.O. SCREEN: _----'2.-=--_##_-.;... _

Io---....f- TWE Of SAND PACK: GLOa AL M~Q'U""
~ANO

. U ~

;&4----+-- 1.0. Of SURfACE CASING: t.t ')C 't ~ ex ~rr:r:; L

Y/h4----+- TWE Of BACKFILL: Ce TC-O . PVR.£
C> 01,.;. P B t= (IJ TO N IT~C. t+ Ie~

~~---+--RISER PIPE I.D.:=~'....I25ooe.._" -";"_
TWE Of RISER PIPE: Py '= S (,. H yO·

.....-'-+--4- EL£VAllON/HEIGHT TOP OF RISER:

.NP--.----+- EL£VAllON/HEIGHT Of TOP Of SURFACE CASING:7<''f·~ 2.6 S'

~r_

'~T;

'j".

~-+- EL£VAllON/OEPiH BOTTOM SCREEN: 737.q3/ '''I ~p
EL£VAllON/DEPlH BOTTOM ~ SAND: . 73p.Q)/ 2S"

.JiTiI. -r-- EL£VAllON/DEP'lH BOTTOt.t Of HolE: . 7.36. eu / 2. S"
~~fd:m~ BACKFILL MATERIAL Baow SAND: ---,,......,,.__
'I: ILIA

:
'V

~ I--__---fo--;---:-r~

~
8
<



Crane NSWC BORING No:: 1 \D fv\.\tJ T , 09 0 (pO DATE: -.....t....:!::.;/7'I_~9t.Z._...Jo~?~~---

C Q f,J S ~~ - MO f'4'IJeii:. GEOLOGIST: M , G : C 0 C. /-lA-A f-.J

C Mrs SSQ AT\) DRILLER: -~..r-=-'::=Lv::""";""A~L~S~·H~:::::":'':':''''-•
["II:] Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

·~·i'4:.-"'·?'·~;· ,-;.-"-I':'';:;.. tJ)' ........ ..,~. i'"

.-~'1r" .
BORING' LOG Page_' of....L

MATERIAL DESCRIPTION PIDIFID Reading (ppm

Sample Depth
No. and (Ft.)
TJPfI or or

ROD' 'Run
No.'

Blows I
6" or
ROD
(%)

Sample
Recowryl

Sample
lAlngth

LIIhology
Change

(Depth/Ft.)
, or

SCreened
Interval

" , Remarks

. , ..... .," ..':.; .", ",- ".

.'

,/

1/

00

!J,oMWTIJ FoR-

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 loot intelVais @ borehole. Increase reading frequency if elevated reponse read.

Remarks:.f: Converted to Well: Yes No ----

Drilling Area '
Backg~ound (ppm):~ .

WeIlI.D. It: '/ C,q !'~ 'IA.JT I 0



Teb'a Tech NUS, Inc.

BEDROCK·
MONITORING WELL SHEET

WELL INSTALLED IN BEDROCK-

nc..u.. NU.; flO I .... '-'V \ \ I

PROJECT .C:.flJti..J& LOCATION SWY'1A) \ C, DRIUER ~otJ \;;eA.f4"·
PROJECT NO. qO~ BORING I ~ \Il-tWr l \ DRIWNG. ..'
DATE BEGUN /I.r8 -0:> DATE COMPLETED It-a-o:> ·...E1Hoo«(:)w -$0/1./\ L
FIELD GEOLOGIST _FctE:Q. W ~A-M~ . DEVElOPM~ BM--l. (.. r;~1
GROUND ELEVATION 7i3.~3 DATUMJ'iI'\VD a~"'E1HOD ~1l.Cefi:

--+-- ELEVATION/DEPlH TOP OF SAND:

,.---,r-t----+- ELEVATION/HEIGHT' TOP. OF RISER:

'. q ~

~---+- I.D. OF SURFACE CASING: y ~ Cf 5 Q

. t( .

~~--+--RISER PIPE 1.0.: )..
TYPE Of RISER P=IP~E::--' -:$-::=CH~.-:-L(--Q-""P"r."V=ic...:---..-

11---+-' DIAMETER OF HOlE:......;..;;lI_'_C _

~B~13t8J

eJ---E3----+- ElEVATION/DEPlH TOP OF SCREEN: ~77.2.~19G .
TYPE OF SCREEN: ~e-JVL..c-=-:::----:--~ __
SLOT SIZE x LENGlH: c?...Q2. ¥=(0'
1.0. SCREEN:_....6~'( _

TYPE OF iND PACK:QTt ez; A:f:JO l D130
Sf=f' t·g .B. . .•

•
(J-----t'"- DIAMETER OF HOlE IN BEDROCK: -.;5"";;,...-.£f _

CoRE/REAM: _CO=·;..&.zL,;;;"jE. _

...-ro-.....,..---t-- ElEVATION/HEiGHT Of Top Of SURFACE CAsiNG:7'(1f;.;( ~~'t

___---t-- ElEVATION/DEPlH BOTTOM SCREEN:b,Z231 96•.;~:-
ELEVATION/DEPlH BOTTOM OF SAND: G>~% 2>1 (fa

J.1m1.~--r- ELEVATION/DEPlH BOTTOM ..OF HCU: "S-..lll qg
~~il.LEl~ BACKFILL MATERIAl Baow SAND: --.JJo IJc.



•

•

•...:.".
. .< ::~~?

(11:] Tetra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRilliNG COMPANY:
DRILLING RIG: .

Sample Depth Blows' Sample
No. and (A.) 6· or Recovery I
Type or or RQD Sample

RQD R... (%) Length.
No.

~,

MATERIAL DESCRIPTION ~

Remarks

Well 1.0. #: "MW I'

' .



•
BORING LOG Page :L of~

'"'"'-- .

Crane NSWC BORING No.: ~{;!WTII
-q~ DATE:f- "f2..>. .
..,.;1SO~~~.?".~ijL;~----"t'ill>i4IfVtl--:;;.-..,;:......;... GEOLOGIST: it (AI t~1> Jffi..
V~~A 5dNLc DRILLER: ~OIJ ~F-lf§L

Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Sample Depth Blows I Sample

No. and (Ft.) 6" or Rec:ovetyl
T"", or or RQD Sample

RQD Run (%) Length
No.

\

'U

.. .... - DrillingArea .....
Background (ppm):

.~ .
. 0."



Page' 3> 'of~(-r-t.] .Telr. Tech NUS, Inc.

PROJECT NAME: Cran·e.NSWC BORING No.: J(Pf\'\vJr \ \
PROJECT NUMBER: . jQ!o0.,. r DATE: . "":"L7'L--,:7·r....-~O::-;3::-a------

. DRILLING COMPANY: P)oLt)j>£1!.. . O'p!4.JE.<L GEOLOGIST: Pi&-!> W RtmtSfft.
DRILLING RIG: V~ -:::.cJJlL DRILLER: .Jp"; te.lf~

Sample Depth Blows I
No. end (fL) 6· 01'

Type 01' or ROD
ROD Run ("")

No.

Sample
Recovery I

Sample
Length

UthoIogy
Change

(DepthIFt.)
01'

Screened
IntentaI

MATERIAL DESCRIPTION

Remarks

. -
". Jif.;~ ~
0..: -oiL ]' ~
"~' Go' e' :!!

:(1) -~ '0 -'C
'·"1,: ..m c

•' ...,.

..

y /'/ _;.- ~ SoFT 'Z~"l( <:.LA't''5\L.TSIDt--..e V~~~
1---.-.,+---1~vc---::>'t-----i

r 1n V . -~-- -:- FI 7'7 l.l-
1-'oor.......+---1~I---7t-----i. :-;:;...-=-_-:::,
-~ 1// . - - - L-w-t, qo

I-,r--+---t''--t/---:n-----t -~_. -::: t-_+~_+_+--+--_+=:.:....;;.;-.~:.-.._+_+t_-----+__+_+_+_I

. \ ~"" - -- - V. FUJE-Btco.
t-+--+---IfH~t----; ------~

1-+-+-5_S-~/~7=-+-_--t =--::~---I~-+---IH--+---+-----t-++------+--+-+-+-f
t--t--t---If-/-+-v7't-__-t::~-=-;- t-_+-_+_-+--+---t------_+_+t------+-_+__+_+-I

// --
I-+-+----l~._~+,~0 ./""----7f - -- ~ t-_+--t-+-/-t---t_------h,.-.------_+---ll--t-+--I

t-......~-+---i"'-11~ ~ 0 -;f'3 t--.z.U/--t:::-::--t---'-....,----f-+------f--+--I~___I
~ /'. - _- ~S;:;...O~F:....·.:-I-l~::.!:;-I~f'f~A-.....-......;o=;..'S-=-:Pr6~~O~v_=c:;.......---+:~:.;J,'elCf-r------.f--.f--l--f--I

~O ,,/ ::--:- :
I--+--+---l~/_+_*---t ----- .....-f---+-......of----I------+-+-.--------+--+--f-~ ......

I ,,/ :~.-:•

1----+--t----II~........ t-7t__-_; - -:;....- t--t--_+_-t--+----ir--------+_+_t------+-_+_-t-_+-t
/v ~.-;..;:

t---+---+--+-+----I------+-+-.-.--.....,...---+--+--+--+-I
~r ..=-: --'~-

t---+---+--+-+-----Ir-------+-+-1~-----_+_-+--+--+~

1/7 ---
--_.t__-+---+--t-~----II-------+-t-I~-----_+_-+--+--+-I

(Do /v -:=..5--
1-+-~........,:...-+...,,+.---f---..r-....-+---t-+-t~--+-----+-lH--------+--+-+~-I,./ ---

........ ::-. _.-
t-i--t----I~t-;;.t---__1 -=. ,--I--+-+-I---+------+-++------t-+-_+_-+--I

/ / ---=-:.=.-
t---+---t--t-t----f------+-t-1t---~---_+_-t--+--+--1

I-~.A~--i.r__-+~:::./( : ~ 5- _-:::_:t-~'-;___;~~--~----_+_,_+.....,..--....,.-.--+-_+_+-_+__I
./ . -.'::: --- ?;;>OF'\" f3 u:.c..Lk-'t' 1i Y~lLT5~ ,... {;

~=i_~_+ii-"-r=~~~~...:.-~==+~r------_+_-+--+--+-I

V '-~::::.. \ f ,. .. ~L.. 70 / :.--=- - . l~l <-, ~ .......~.
t-of--+-"""'""ire:--I-::::o+---I ~-..--

/"v~ -:-_ 10 V. F. eliO Q Fi-Q
1--+-+----l~l--::-t_-__1 _.~ ~-t---f-_+_+-r---...:.-~--......;.._+-+-:I-------_f_-f--t--+---f

/v ~;-:, ..

• When rock coring, enter rock brokeness.

•• Include monitor reading in Gloat intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: 7JJq:rol' ~c-.J PI D NOT U";;>lE:o 1/" (l-Q~
Drilling Area

Background .(ppm):c::=:J•'...
,~. .,

/,'
Converted to Well: Yes No ---- WeIlI.D. #: ((9 rvtw r l)



("11:) Telra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

. BORING .LOG Page~ of -!:t:

MATERIAL DESCRIPTION PIDJRD Reading (ppm

Sample Depth BIOW1II Sa.... U1hoIogy

No. end· (Ft.) 6" or Recovery I Change
Type or or ROD Sa...,te (DepWFt.)

RQO R... (%) .Length or
NO. SCreened

Interval

,l1. :

VI R

Remarks

. ", ", "

."' :.-"." .. :;" ':~;
. ... ,tt·: ;.,

:i'tJ::j
" ,,'

. Drilling Area .
Background (ppm):[::=::J



PROJECT C ~A.vE LOCATION C /t.ANc... I IV DRIUER ~ wA L S ~

PROJECT NO.----=t 0(00 BORING /.It:' Mw r 1'2. DRlWN"G
DATE BEGUN Il~- o~ DATE COMPLETED 1/-7 -oJ. METHOD H SA
FIELD GEOLOGIST ~ G. Loe",,,,~~r-.J DEVELOP~ENT e-+ tL.f.t!I
GROUND ELEVATION 5__3;~i DAlUM NAVD ae METHOD ;vac.P(PV~

• Tetra Tech NUS, Inc.

75Q¥ '3
.7'(£l~/6 '

I

73Cf/L} I I '-f

7372.}1/1o

ELEVAnONjl)EPlH TOP OF SEAL:

m~r' ELEVATION/OEPlH TOP OF BEDROO<:

~-~nPE OF SEAL: e s: rc..o ev«...~

1"'\ ~ OllJ n c.. HIPS

--+- ELEVATION/bEPlH TOP OF SAND:

i"jo4----+- nPE OFBACKFIlJ.: C. t r co PIJ fLE
(2 O'-~' ME D , I) M CH-I e~

. : JJ
It---t- DIAMETER OF HOlE: _.....;8~""-L..::2.=-- _

L.4. (/ 1t

~---+- 1.0. OF SURFACE CASING: I "Lf S Q g-e f~l-

h+"y....;::::s~-nPE OF SURFACE SEAL: COWc..<tfJTE-

8 'I"
EEt-------+_ DIAMETER Of HOLE IN BEDROCK: LZ'

COR£/REAM:
--------~-

2. "~"i+---+--R1SER· PIPE I.D.:==---=---:-__~~~
nPE OF RISER PIPE: f? v c,. oS C- HF-Q U L-t:. Y D

.--.-+---+- ELEVAnON/HEIGHT TOP. OF RI~:

ra---tJ!!!t---o+- ELEVATIONjl)EPlH TOP Of SCREEN:
nPEOF SCREEN: .pVc. S L-OTT£D
SlOT SIZE )( LENGlH: . 0 2-. Q )(., 0 •
1.0. SCREEN: '2. ' ,

---=:....-_-----~

TYPE Of! SAND PACK: Q're S I+tJD
/0 _:!>O

.....--..-----t- ELEVAnON/HEIGHT OF TOP OF SURFACE CASlNG:7S'):}Cj2.3

__-t- ELEVATIONjl)EPlH BOTTOM SCREEN: 7l7.231 2 p
ELEVATIONjl)EPlH BOTl"OM Of SAND: 7J62.7> 1 2 k· S

JmI. .- ELEVAnONjl)EPlH BOTTOM -OF HOlE: 7.2.'- 11 12,,-·!>
~~iM:TIi~ BACKFIll MATERIAL BaOW SAND: _ ....N.=......:.A..:.-_



["'FI:] .Tetra Tech NUS,lnc. ·BORING LOG· . Page _,_ of 2.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC BORING No.: I ~ M W rt z. .
90(00 DATE:, 1- 7- 0:3 . •

e DvvS~f?:- !'I\O&N£R.. GEOLOGIST: _::M~·.llII:";""'_(looodr...:O~C.o..J:H-;;u.::M::.:·:l.:A..'==-=

eM£- 5 S'O DRILLER: r w 1\ I-5.H

.S.S .~-s

.; ., .7· .7

..G .Ct, .lD •

~t.... V F LArl~ ~r

eo Tr>1 . p~s~.~

. :...

Sample Depth Blows I Sample Uthology

No. and (R.) II' or R~I Change
Type or .or ROO Sample (Oeplh/Ft.)
. ROO Run (%) Length or

No. Screened
Interval

0
Is I 34' (,41

2- !t1: 2,D

$2- ~ ,. 7 1
4 l!912 2,0

~~ 1% , ~ 1/

to % 2b

~4 ~ ".2/
~ ~ L.() 8.0

~ S". ~ .'11
10 /- • R .

ss- ~ _1/
1'2 /

~lD I~~ .~I

Il..t 1/ ~'6
<;, . 90/:11 ~ ":J /

.1~ /'" ',,5

rYB ~ .4/
ItO /' .3

S9 ~ ,'bl
z.o / .~

~\o ~~I --s/
:2.2. / , s-

~'I *', '~sl
2.4 / .S-

Sl~ / .S7
• When rock coring, enter rock brokeness.

- ·Indude moriitor'reedingin 6-foot intervals @ borehole: Increase reading frequency if e!ev~tedreponseread. .

Remarks:

Converted to Well: Yes
L

\7 No ----

.. _. -- - Drilling Area -

Background (PPm):~;\

WeIlI.D. #: _..l.I.:::Io~t'\r.....:..",~).....r-.;..:'2.=- _



Crane NSWC BORING No.:~, 'P M.y.,; T I Z,..
q 0 Co D .. . .. DATE: 1I - ., - 0 ')

(1 0 w5:. e-P-.-- f\f\ O· fUJS. R- GEOLOGIST: /f\f\.0. C. OC H~AfJ
C""~ SsO DRILLER: 'S. WI\.(.. $ H ..

•••
("11:) Tetra Tech NUS, Inc.

·PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING LOG.· Page '1.. of 2....

Sample Depth Blows I
No. end (Ft.) S· or
Type or or ROO

ROO Run (%)
No.

1/

Sample
Recovery I

Sample .

Length

ro 2..Q.O

Remarks'

."..

s.~.s~

1/

/ .

.1/

• When rock coring, enter rock brokeness.

···Include monitor reading in 6 fool intervals @ borehole. Increasereading.freqll9flC)' iflllllYilted reponse react· .'

Remarks: 1U G v(t.FJ) "T"tl 'Lv' £

Converted to Well: Yes No ----

-.....- . ..... .Drilling Area .
Background (ppm):1 "sa I.

Well 1.0. #: _.;..:'b~M...,}",z;w¥-lTl.......I..r2. _



WELL NO.: I f.J M W"r /3
BEDRoa<

MONITORING WELL StEET' ~
WELL INSTALLED IN BEDROCK

Teboa Tech NUS. Inc.

PROJECT Ai wsc.. Cf<./hJ£ LOCATION' L Roll tV£. ,IN DRILLER Bowst:",e...-
. PROJECT NO~ q.. DCe 0 BORING I lP N\ W T 13 ORIWNG M oR-N£~

DATE BEGUN' , - II - 07;. DATE COMPLETED" , \ - I , - b $ METHOD J:l....,;;;;;;.L.~~--:.,. _
FIELD GEOLOGIST ,~. G. c.. DC H r<-~ fJ :, DEVELOPMENT BAI I.rt¥../
GROUND ELEVATION75z.''- DATUM f.JhVD 88' METHOD5urtc,£'

7Sf.5712. '0

75tJo?-1 3"
7'(7.'1. 'j 0

t;'RISER PIPE 1.0.:' ~'~..;..' _
TYPE OF RISER PIPE: _.....V......,C-:""""- _

ELEVATlON/DEPTH TOP OF SEAL:

~~~ELEVATlON/DEPTH TOP OF BEDROO<:

~-~TYPE OF SEAL: . C. Eo Ie.- 0 pup E
(p Ot- D ,,1\ E:'. D /1) 11-1 C. HIe>

-~-t-ELEVATlON/DEPTH TOP OF SAND:

E§-o--+- DIAMETER OF HOLE IN BEDROCK: 6 ~2-'1 '

CORE/REAM: ~-...;......-

----.;..-f-- nPE·OF SAND PACK: U> L 0 f:J AL
M €. D I Ij M S ~ tvtl

D" .. 't
~---~ DIAMETER OF HOLE: Q.r;.....,;1';...;'-;;..... _

;&.+----+- 1.0. OF SURFACE CASING: 'f" -(. '"t t, sa~, (...

~---+- ~E OF BACKFlu.: C ,E :r;.c.,O el)~·E
, ,CpOt,.... D M €Ot'"CJM <.: H '/@.

,----,,-+--+- ELEVATlONfttEIGHT TOP OF'RISER:

--li3----+- ELEVATlON/DEPTH TOP OF SCREEN: 7't'.'~
nPE OF SCREEN:~ V c- S L O"rTe 0 '
SLOT SIZE x LENGTH: • 0 '2:. 0 ¥ '0' ,
1.0; SCREEN: _----'"'2:='_'_' _

.....--.----+- ELEVATlON,iHEIGHT OF TOP OF' SURFACE CASING;1;"1.'6i Z.\

___--r-- ELEVATlON/DEPTH BOTTOM SCREEN:
ELEVATlON/DEPTH BOTTOM OF SAND:

~~ ELEVATlON/DEP1H BOTTOM OF HOLE:
~~~~ BACKfILL MAlERIAl BElOW SAND: N A



["T-I:;] Tetra Tech NUS,lnc.

:~F,:~;';'~;'~::\~::j~:~~ji;;'.;7.:'
;, ","

BORING LOG Page _\_ of _\

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

'Crane NSWC BORING No.: I It> fA.W r I 3
90 {QQ. . ". . DATE: __·...I~ -:,! -O~

;eOW::.f.,;;~ tI\Ofi.Nf'lt. GEOLOGIST:" ( •. <"O'Ii~A......
eM c ~-Sf:) DRILLER: ~. 'N A t.S &-I .

MATERIAL DESCRIPTION P1D/F1D Reading (ppm;

Sample DepIh B10W111 Sample UthoIogy
No. and (Ft.) 6· CIt Recow.iY1 Change
Type or or RQD Sample (DepthlFL)

ROD Run (%) Length CIt

No. Screened
Interval

Remarks'

. "
~ .. " ."

.: ;"

"S I "i IW 1.2/
<' S" }0 2,0

.i /

••
~'2- .U 1I<t/

'6~2.D

~3 . I~· .l.(/
/.)" / ,·4

'0. D

.t>~p.
.c,A.llrDI'" 6> , "'TO
,::>,c...T$T~ 0 8T'>1

v .F. '-1I<r1:>, CfI-"t
'5ltcr; ... IJ!£I'J 1<J""'7r'$:

/ .

. / ..Tl::;) 1 ~ ,

Well 1.0. #:__(a;....wla"-lfV\:...-'lJ~.r....:'~3=----__No ----

Drilling Area .
Background (ppm):o:;:£]

bOW;] , 141,41;.' NoT 5nv~'T l!>l\t /L vp

YesConverted to Well:

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals C borehole. Increase reading frequency if elevated reponse read.

Remarks: I
--.,...-.....,........,...--,:--.;....--..".....-::----,.....,...---.,...-----:~=--~",.-~,....-

... IrvSm\i""f...,vr



WEll. NO.: I (p MW;T , 't

DRIUER ::r. WA LS H

DRIWNG H
METHOD SA

~~MENT ivA

BEDRoa< .
MONJTO~G·.WB.L &tEET '-'-

WB.L INSTALLED IN BEDROCK

..~

Tetra Tech MIS, InC.

PROJECT NW Sc...c ~A.Nr: LOCAnONe. ~A.rV e:., X-tJ·
PROJECT NO. 9C)({)o BORING 1(J':l'\wr 1'-1
DATE BEGUN 11-7':'03> DATE COMPLETED 1\- 7-03
FIELD GEOLOGIST M. G· C. 0 CHI2-A N ~T€ "6"'o.w~: 'I ~2.7-0~
GROUND ELEVATlON"""7(4I.(,Cit" DATUM NAVQ as·

7'

12.£
I'LS"
12.f"

'. ·1 rta

ELEVATION/OEPTH TOP OF SEAL:

~~rELEVATION/OEPllf TOP OF BEDROCK:

~-+- rtPE Of SEAL: .C E T( 0 e \Jfb~ C? 0 Lp

. t-I\.EO \\.H..r\ C \-\) e ?

---+- ELEVATION/OEPllf· TOP OF SAND:

._---r- ELEVATION/DEPllf BOTTOM SCREEN:
ELEVATION/OEPlli BOTTOM Of SAND: .

~._--r- ELEVATION/OEPllf BOTTOt.f Of HOlE:
BACKFILL MATERIAL Baow SAND:

tlft----

;.s+~--+- rtPE Of BACKFILL: . C E TI..o P \.JR-~

GOLD . MEO/un '-f.j IpS>

~:'3--~~ DIAMETER Of HOl£ IN BEORoa<: 6 1'2-'1

CORE,/REAM:------------

~ 'l It
II---+- DiAMETER OF' HOlE: _---=D~[....-;.Z.=__ _

t'/.....4--+- 1.0. Of SURFACE CASING:

~.,...--:-~+~- rtPE OF. SURFACE SEAL:

----+-- ELEVATION/OEPllf TOP OF SCREEN: 1 I 5"'
rtPE Of SCREEN: .f> \J c.. .~ R.e",oV£.O 11- 'Z 7 ~ D~
SlOT SIZE x LENGTH: • 0 2. 0 x· I 0 '

. 1.0. SCREEN:__....:""2.=-.'_' _

8!P---+- rtPE Of SAND PACK: C:.E s r M ~ 0 I U f"j

~A,JQ .

-.---.---+- ELEVATION/HEIGHT Of TOP OF SURFACE CASING: - 1

FLuS ~ MoutJr ~ )...~"'-~O"t'cL~:
...-.-I---+-- ELEVATION/HEIGHT TOP Of RISER: -. 1 -



Crane NSWC BORING No.: __/....ll..:'f.o=.;..M-=-=-W~T-=-I..L't _
!l. 0 ~o· DATE: 11-7-03
7!:..o W 5 EI? . N1o~l\If£. GEOLOGIST: M -(,. C 0(..1-1 fit AN
eM £. Sso A TV DRILLER: _- --J'-:::-.....e.u.........A...L.-5:=L..::,.,~:..:..:..==--•

-, -

[1=1::] Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

BORING· LOG Page -.L of --L

MATERIAL DESCRIPTION PIDt'FlD Reading (ppm

Sample Depth Stows/ Sample UIhology
No. end (Ft.) 6' or Reeowry/ Change
Type or or RQD Sample (DepthIFt.)

RQD Run (%l Length or
No. Screened

- Interval

-S'l
, V
~ 1.1 /

sV
40

' .. )

A\J c.. "Ae'~ rill(" .
IFo'lt.A~ , t.. oO~5
NiL 6Ec..o.....,

WeA-ntelleD

LT. GR.t:y ~/.J4c..~

'1-= Ie. Av ,tV II T7"')

• F·;

, ..,

li..T 10"",", P . V F-

."\ ,~ ,~V.Oel\t£ ICRev L.LAyc v s.', L-r 51"\ L.-Ar-> I~A'1TO .~

.., (")
~"RO Dc2-, .....""c,
PO:''SIBLIZ /<..O<"¥-'

X/!f ~
VAMP, V' ~'N~

,'1 ,J .2, -~O~ cHALt'" w e.<lTHt9t!t'"-P ....,...,.,... ·3

SOFr ~RE)
S.HAI.~ IAJE A'-tj (It~D

·v. ·F,ve- ...A"}·

...3 .3 3 .'~CCIw-\ 0

I~~ F£
;,:....

S. HALF:· . we. AHt~~O
~ t1Cl ".". 0 OM

\0-"""«; .

~ .LI/

ss:
v. F. L-","","": 'Ft=
sTA--ive.D tA--~

In 25·0

~ ,4/
~I V ,eo



YtnL NO.: i '/l1WT Ir;-
BEDRoa<

MONITORING ·WELL SHEET ~
WELL INSTALLED IN BEDROCK

Tetra Tech NUS, Inc.

••••..~;.~..

(;71.13/78'

.,<; 7'.7J/ei'

--4- ElEVATION/DEPTH TOP OF SAND:

;,.;.Ij----+- TYPE Of BACKnL.L:e&tJTotJrr£ "pU «<=;;
Go L-O \A.. C.n. If) c..~. "It ~"OL.A"·n.,pjJ"

C~'N~ 'f.,J5rJ}f...U:A) U~lL:tNL. crit,WT/~~

GolZO""- 10 /3 a,,' ~"5 • I

B.£VATIONjllEPTH TOP 01' SEAL: 72.7tj{
~~IELEVATION/DEPTH TOP Of B~~oa<:. . 750,2.:r;;'
~--4-TYPE Of SEAL:6~lJl'r'F~ Po f\€ (',.01-0"·.' '. .

C.H(~j ~

t=". I-(
,-J---4-- DIAMETER OF HOlE IN BEDROCK: ---::-J~__

CORE/REAM: CO R..£

I(

~M---+-RISER PIPE I.D.:~·:>'~·=---::~'-';'~--=...,.-__
TYPE Of RISER PIPE: Sc...lj. '1..0 f II C-

'(

~--4- DIAMETER Of HOlE: '1/-:..L _

II '(

:.L4----+-- 1.0. Of SURFACE CASING: Lt· JC 'f S~

..-..-1---4- ELEVATION/HEIGHT TOP Of RISER:

~--fi~--4- ELEVATION/DEPTH TOP Of SCREEN:
TYPE Of SCREEN: P\rc.. ~ (to
SlOT SIZE. x LENGTH: 0.0"l. f l·OI
1.0. SCREEN: 1.,(.--::::......._.:....-.._-----

1E!Jo---+- TYPE Of SAND PACK: qrt- S ktJO .toI~
SE:P I 1.$ D•

.~.
~--+- ELEVATION/DEPTH BOTTOM SCREEN: ,~7.3 / cr I"~;/?

ELEvATION/DEPTH BOTTOM_Of SAND: . 'tD2.7S /9..1.:
Umi -r- ELEVATION/DEPTH BOTTOM Of HOlE: ~i. 7.$ / tt~

~[lliT~~ BACKnLL MATERIAL Baow SAND: tvp,...q:::-

PROJECT C (2..1'r/v'E Usu> c.. LOCATIONSWM U {" DRIUER ~0 I-J ff-I F(U\.

PROJECT NO. <Joe, 0 BORINGJ"mlAJTI S- DRIWNG"
DATE BEGUN ,,-,-03 DATE COMPLETED 11- j ':'03 MEniOD ton> SDWle.-
FIELD GEOLOGIST ~~Q!.:!:l, f?~S"~DEVELOPMENT B"'H I-fiJ)..!
GROUND ELEVATION 75'7.73' DATUM NAVOee MEniOD 'v/~AA _0_

......--.----t- ELEVATION/HEIGHT Of'TOP Of SURFACE CASING:751.77/ ~\ l



.,.,.
[11:] Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRilliNG COMPANY:
DRILLING RIG:

l·:V;:;;: ;i';'iP:?~~c:t;~1?':~ :,.,q:; :,':' ~. .

~ .,

~ ··BORING LOG Page _l_ of !::t..-.

MATERIAL DESCRIPTION PIDJFlD ReacflftlJ (ppm

Sample Depth
No. and (Ft.)
Typeor ot

...... R~D Run
No.

81_81
S" or
ROD
(%)

\1

Sample
RllCOYet)' I

Sample
Length . or

Scteenod
IntetvaI

Remarks

J----+------t~~.----:::0+-----1 :I~ '.J, \. t-----,---t-;::~:"""7.\II±-I~G--tl--~-K.-.'<_E_,~-'-~~--+-i~~~------1--+-+-~
1-----+-c-~.~-~---1 .:.n,I:, I.t-.__+[,.fl_lt'l:-+-_+-'1"R__(,_~'IWfi_·_t,_-+-f-+~';"';;'O;";"'S_S_'~_~__-f-6--f--+--f--I

.) ./ L \~ pt\..,- vwtr'n..·~·

1'1l
. 'Ill

5 ...1

I--ll--ll--+'I~~~-?I------,l~::~ .....~~~~.--t--r-~...:..:...oO=c-c..CfJ.;;.,~~~-lC.";::'~FU&,--++-"""-=:~~~~=-"':~~(,;;";~~-'(~,,!>:--.-. f--:......~.~,..;....... :';..,.f~~.--I
/:01/ ~--:;: -- II C'F ~lL'\~TD""'~ V

,)V :-:._~ SOf1'" .~(~ C~~5l-U1~ £.'£6« .

lO ....... v =-_-~..-: J----+---+----~-·-·....,..--~t_+_---___f__+_+__+·· ......O
./ _. --- .i

/' . - - - . r-~' .
/' -', -~. ;·:7 ::."'.

'/·a... ~.-' \r..

/v -,'T,-~. DI~ GRlZ'( S ILTSJ1>1£. VA ~

, l1.fl A tI ~~~:~ ~""'"
Q

Converted to Well: Yes



Tetra Tech NUS, Inc.

~- .

.. . . Drilling Area...----.
~ackground (ppm):

BORING LOG

Sample LIthology
Recovery I . Change

Sample (DepthIR.)
Length Of

Screened
Interval

Sample Depth Blows I
No. and (Ft.) 8" Of

Type Of Of RQD
RQD Run (%)

No.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Converted to Well:



.("lI;J Tetra Tech NUS. Inc.

: ~'~:~ ~;'f:~.\;r·f( .(l:~~;t~?)"-'Y.· ,·;t:?h.f..

. ' ..-.

BORING LOG Page 3· of~

e'
PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC BORING No.: I Co MLyT I~

90G Q DATE: ~'u.'----I9,-:--~O=~=- _
~04)'PIYL-Q'\ QctN§dt.. GEOLOGIST: FKF:Q ttl. BAM;ER
W4~A... ~\L" DRILLER: . ~c>u ~'f£J>.- •

-
- - ...:.. t----if-~+__+_------f-Ji+-----_¥_Ite..~+_+_I

e:.·

sample Depth Blows /
No. and (Fl.) S· or
Type 01 or RQD

RQD Run (%)
No.

I./
V

Sample
Recoftry/

Sample
Lengt/l

--
.- -

-~

"', "'.:

MATERIAL DESCRIPTION

" V

\

Remarks

PlD/FlDReadlng (ppm

.".' .

:. . . ":" '.:-

IS

• When rock coring, enter rock brokeness.

•• Includemon~ reaaUJg in 6 loot intentals @ borehole. Increase reading Irequency if elevated reponse read.

Remarks:
Drilling Area

Background (ppm):I-~~1

Converted to Well: Yes z No ---- Well 1.0. #: (Gz \"Y\W T , r:;



("11::) Tetra Tech NUS, Inc. BORING LOG ~ Page It of~
PROJECT NAME: Crane NSWC . BORING No.: .I(,t'V\Wi IS-
PROJECT NUMBER: jQ~ DATE' . ~-~ .. 3 •.
DRILLING COMPANY: c,oW I\1f?QtAYL GEOLOGIST: . F f:HAMc;t~
DRI~L1NG RIG: ~A. $o}.J(Cc- DRILLER: Jo ...,t.E.\F-f5(L=='

..\ t---+--t--+---+-------t+t------+-+-+--1r--f
\

. ~ .

MATERIAL DESCRIPTION . PID1FID Reading (ppm

......•..•.:.·.·..•:~:.·..:·:•. :·..•.•...Dens:or··.~.•....•.. ~'CO··-I·o··r·.· .....•.·.:~.:u·..·../·.~~.··.:.:.~.·.~.;..:~~.".·.·-.:.:.:i~..·~.·.:.i~.:.s.:.·..;-.L.;.•.·.[.:.··.f.L.l'.•.!.•:•.'.'.•.!...•.•.:!.•~ :: cs~· Remarl<s . N,,' .' •.

" G - -.>\"~U"«,, '" ' .•. =.·:i,..·•·.•.•.· ·.·.. ,.:.:.IIEft.·.·..'.·.·.:.. ...-lDj.··~:"c~.·
.Roc:I<~ ,·:.:.'.·:.·:.:.·.•.<.i,;.:.:.·.··.···.:·· \ • VI.. ': '. . . :.~'~:'~

" :=.>::",=.. ,::;..";"..;;~ "i. ·.~·,~l>~~/:;.::~{/:::~,·~,:>··

Sample Depth Blows! Sample UthoIogy
No. and (FL) 6· Of' Recovery! Change
Type or 'Of' ROD Sample (Deplh/FL)

ROD R.,m (%) Length Of'

No. Sct'eened
Interval

l

t---+--f'/~*"--1 TO
/

1/

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:
. Drilling Area

Background (ppm):Ir--_----,·I

Converted to--:":W":'"e":':'U:-....,·---:OY":'"e-s----\Z-7<----=-N':"'"o...,.·=======--:-w':":"-:el::"":II:"":.D=-.-:'#....,:-:'l'"'lla;-rnwr----....,':-:IQ=----------.;



WElL NO.: 1£0 M~TI h

DRIUER f31J14)5I3L
DRIWNG fJ\ 0 fLl'-i ere
MEniOD· H ~$/ft: P-

DEVELOPMENT (3/\'II_~
MEniOD (u~1t-

" ~'~"< ".....t ~:Qi:t' -; \-...~.~' ,::
.,

BEDRoa< .
MONITORING WELL SlEET

WELL :INSTALLED'IN BEDROC.c-
Teb-a Tech NUS, Inc.

PROJECT C-P-AnJt- LOCATION CRAAJe. lief

PROJECT NO.. <} oCp Q BORING I~ ""kIT I (p
DATE BEGUN , 1- 9 -0'$ DA1E COMPLETED I' - q -0"3
FJELD GEOLOGIST ~ •V .h c.. O( Ij~A v
GROUND ELEVATION 74lf,r DATUM N~vO BB

(!J '/" • If
C) 12- "lO IS (' '-( TO TV.i't---+- DIAMETER Of HOlE:

L..J I'----+-- DIAMETER Of HOlE IN BEDROCK: _..,..-'....:....__
CORE/REAM: _

---+- ELEVAnON/DEPlH TOP Of SAND:

ELEVAnON/DEPlH TOP OF SEAL:

~~rELEVAnON/DEPlH TOP OF BEDROCK:

174---+- TYPE Of BACKFILL: PV fLe .G, 01..-/)
('VI €" DllJM B ENrO,..·n T~ C ,,+1 'P5

---+- ELEVAnON/DEPlH TOP OF SCREEN: 739.98/2.Je
TYPE Of .SCREEN: P \J Co ~ LOI11?t)
SlOT SIZE x LENGlH: • 0'2. 0 Kl 0 (
I.D. SCREEN: 2.., rv t. Hr; S

---+- TYPE Of SAND PACK: C;2LOOf:<- MEfitlJ~

$A-tVD

. . "
;l'A,.oIiII----+-I.D. Of SURFACE CASING: \2 0';"" WELkCov('i:.(L

/1

~..s+---+--RISERPIPE I.D.:=~.-=2=:- _
.TYPE Of RISER PIPE:_-+p~v ...( _

tT.Il"1'--:'~~~+- TWE Of SURFACE SEAL: COUgl. ,;%

....-..-I---+-- ELEVAnON/HElGHT TOP OF RISER:

.....--.----t- ELEVAnON/HElGHT Of TOP or SURFACE CASING: NA- / Nk
F~v~14 MO"IJT

•.......,
..



("lI:] Tetra Tech NUS, Inc, BORING LOG Page -L of -2-

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:·
DRILLING RIG: .

Crane NSWC BORING No.: I to M W rib
9 0..G2 Cl...- DATE: -'--:"'/L::.~'_=..90=--·--:0===3:-=--:-':::::'·---.•.

(1 ot,is4- fY1 Ole..NeJ'{ GEOLOGIST:fJ\. G . C Ol.- N~ .
c.. ME- 550 ATY DRILLER: S· tNA-t.-SH

... -Ole::

PIDIFID Reading (ppm

,Remarks .

MATERIAL DESCRIPTION·
Sample Depth BJows.1 Sample UIhology
No. and (Fl.) SOlii' Recowryl Change
Typelll' « ROD Sample (DeplhIFt.)

ROD Run (%) Length «
No. Screened

IntemIf

',~~; • •....•..•..••···..' ;.~.L.;,;.);.'..:.'.~..'.:.L.:.;.·.~~.;~..!.:~.:.:,f.~,·,1.,.I.'.:.~>.·f.~.i.r.:',.•.,..•.:.:..~.'.•.~:.•..,.•:.'.'...'.:.'.:,~...•.'.::. ~s
.

•...·Rock:.•~~.·..·:.\.'.r.·.~..·.~.·.S8;.~.' CoIO/'; a .... _ ....__~....... "
. . >.:{,'- .,/ :< :'~:' *

.'- .:' .:, ~:....:~ ;:'~::~'.:": . .o '..,..' .:" ,: : ,..:.
() I---+---+-~"-'---+-"""-~""."--:'-~---t- ' -'_:'.'_:";:"';-'··:_·<:·/_Y_::'.·_·.,;,,;'.::_.'._:;_:+--+-~~~~I!"""""'- ~++o...f

/ ~£.e L.o(, ~:;~~;?-

/ (~N\WrIV Fo4..

1/
, .

(J C,JL~/P,IOM To .

to /.

"

1/

0'00 n

s: II

/ Co,of* 10.T)

10·0

1/

. Drilling Area --.:;_
Background (ppm):l 0:

Welll.D.#:
--'_'--"'-'-........L...:.--.;..-'='-__--'

No ----Yes

• When rock coring, enter rock brokeness.

00 Include monitor reading in 6 foot inteMlls @ borehole. Increase reading frequency if elevated reponse read

Remarks: I 0 ~ I .,
. .

N C(.. It.



["II::] Tetro Toch NUS, Inc. BORING LOG Page....2of 2

PROJECT NAME:

•

... '. PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Crane NSWC BORING No.: r I (p 'M~ T I~
q o~O . : DATE: -~I:=r\",;,_..<\r_-:::::O~3~:::""'-'---

f3 0""8' ffl- ~ MO MCI<.- GEOLOGIST: _ .....Mt..,;.,;...·....:~~..:::;,c-=~=-I-4~~ _---c:- f..'\ E.- 5"SO . . DRILLER:

0 000

PlDlFlD Reading (ppm

.:lcj'~lf
. "~.):. ~,,: .~.'

,'. . ....; .

Remarks

flvo<r" ~ H~'-" L\ I(f

I~eovr:;... ..

. ,-o,,'-w }..,-")",,-., .
~""I~St..~~

TD 'to '

·<;ILrs.OAI6

MATERIAL DESCRIPTION

!fWt, 10,0

,S

Sample Depth Blows I Sample Uthology
No. and (Ft.) S" or RecoVWJI Change

Type or. or ROD Sample (De¢hIFt.)
ROD Run (%1 Length or

No. Scteened
Interval

-W i/o

16

• When rock coring, enter rock brokeness.

.. ·"Include monitor reading in 6 foot intervals 0 borehole. Increase reading frequency if-eleYated-reponse read,·· .. -.- _.

Remarks:.3);
. . . Drilling Area .,

Background (ppm):l---o-l

Converted to Well: Yes , ·IL No ---- Well J.D. #:_..L/-Jlla~M...:..%.:W:......+r..LlloI.b:.- _



Tetra Tech NUS, Inc.

Ytfll. NO.:
BEDRoa<

MONITORING WaL SII;ET __
WB.L INSTALLED IN 'BEDROCK .

Ih M WT'7

7>2.7Cf. / ,2.---+- ELEVATION/DEPTH TOP OF SAND:

---+- ELEVATION/DEPTH TOP OF SCREEN: 7S'p.7'/,y'
T'iPE OF ~EEN: _p V L ":> L.O~ 0
SlOT SIZE x LENGTH: ' c£.-o 1C / 0 .
1.0. ~: ,'2. .,

---+- 'NPE a=- SAND PACK: G L 0 BAt... fI'\1 eoiu,""
SPtNO

ELEVATION/DEPTH TOP OF SEAL:

~~r-ELEVATION/DEPTH TOP Of BEDROCK:

~-+-J'YPE a=- SEAG ' c. F- T c.. Q P u ~E. (., 0 l. D
"M E-O tUM P e- r.-l. E.-r ~

~---.,.~- 'NPE a=- BAa<Flll: C. e I' t... 0 e(JA.- e..-
G.O/ P Ci€-P'!JM e£k,=~T>

---+- DIAMETER Of HOlE IN BEDROCK: ~ 12.- II

CORE/REAt.f:---------.,.---

. L!I"
r'/A-9----+- 1.0. Of SURFACE CASING: T ~'t.t S~. ~ r; f.-

a 'I... II
It---f-- DIAMETER Of HOlE: __o~/_. _

-, "-+7'i~----t-- RISER PIPE, I.D.:=:-----'~=_ _
''NPE Of ,RISER PIPE:_~p~v .....( ""'--....;&,c;.II&c..L.I'j..::;;,~=O=ul,=e

Lto

,...--,..-+----t- ELEVATION/HEIGHT TOP Of RISER:

___---r- ELEVATION/DEPTH ·BOTTOt.t saEN: 7'f{).7q -z...,
ELEVATlON/bEPTH BOllOU OF. SAND: 7'0.'" / 2.'1

LJrnl._.--.....,...- ELEVATION/DEPTH BOTTOt.t a=- HOLE: 1'tO.'?Cf / '2. '1
~ftlliiMID~ BAa<FILL MAlERlAL. BaOW SAND: _-----,.__

PROJECT eRA N£ LOCATION C P- A-tJ E..' I: It DRIUER .(j OVJ~EjQ..-
PROJECT NO. <j Q (P 0 ' BORING I (0 M eN T , i DRIWNG- M o,,~r;~
DATE BEGUN 11- <a -0 ? DATE COMPLETED It B- (YJ METHOD ~"'""'S....~~ _
nELD GEOLOGIST KG. (DC. H ~A,J DEVEl..OPMENT ~~ l \...~
GROUND ELEVATION 76tt.'1Cl....- DATUM I'JAVD sa METHOD ~v~c;,e ~"-'

~ ELEVATION/HEIGHT Of TOP Of' SURFACE CASlNG~



("11:) Tetra Tech NUS,lnc. 'BORING LOG Page~ of _'_ -

o OOic.:

0000

0000

boo '-.l

() oob

P1D/FlD Reading (ppm

Remarks

,~p &.QO«:;Su<t<r. '
, ' " 000 ~

II. F L.~~ ,,..
V',.",-t:

SILT

~~ 5AvO~ rOlVe

IO~
....,

s*"",p s r()l1/~

G~
5 /Itf'J Os TO",,,: ,

RD
5It/llI)~rI!JNc-

~~, 5 H-ALE

btl.. So'" 4(...c!'

rro '2.'1
,

v [' , r,: '

r' •, .
'- ,

L.OOSE IO~ SIt.r.

'. '.

, .

... ~ ...

MATERIAL DESCRIPTION

:". .... :

__ a

Crane NSWC BORING No.: _.;.../(,~M~w~r-=/~7 ~
90'00- , DATE: -LI- 8 -0'3

IS 0 WS £6 Mo(1..I\F-IZ GEOLOGIST: M. G,. Cot f.{~AN
C. M ~ 'ssO DRILLER: -~,J"":.;....>oo.-&.;..e..v...;:A=L=-S.:..J"'...:.....;.~--

_.~. "........

-- -- --- -

PROJECT NAME:.- PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

Sample Depth BIowlII sample
No. end (Ft.) 6' or RecovetY 1
T"", or or ROD Sample

ROD Run (%) Length
No.

0

~L '~ I. 2./
2- X 2..0

'52 J< L~I

1..1"~ 2.(-:;>

S3 IU IY/

L. U 2,0
S'"i ' I~ ,0,1

~ 1% 2.0
Ss- % ~C1/.'.. '

\D ']r 1.Q;
<\L .~~ o~1

lL /. .'-1
,<:,,':7 . , ~ ~ 1/

1'-1 /. .,
~co

'~A . 1/
/{p /. ;Z

c::..Q
,Jt(

, (01IS-.
,8 I~ (. ~

~ ..o I~ •~J
U) /. .S'

~ ,\ ;::M ~'21

2..:z. /. • ?,

~I'Z. % .~/

2'1 /. '3

/.
• When rock coring, enter rock brokeness.

.. "Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency1l-elevatedreponse-read.

Remarks:
- - Drilling Area .----,

Background (ppm):IL...-----.J

Converted to Well: Yes v No .,.---- Well 1.0. #: ---:.\...::<O'-=-/l~rv....;....lT_.:./..;.7 _



! WELL NO.:

Tetra Tech NUS, Inc.

BEDROCK
MONITORING WELL StEET

WELL INSTALLED IN BEDROCK-

IlCllI\W , 10

PROJECT NSWC C(?I?r1\Jt.. LOCATION SWV\IlV\ ~
PROJECT NO. . BORINGJ {QMl.Vr,8
DATE BEGUNj-lG, -OJ DATE COMPLETED 1-( a-Oj
FIELD GEOLOGIST F-Ctp.Q W RPsi'1~~

GROUND ELEVATION 7~'t.q, DATUM /VAliD e $

DRIllER I.l OE.()1cLL.ov.-.

DRIWNG ' .
.~ElHOD ~C-ro-So"-J {~

D~OPMENT BAI t.. £.f.1 ..
UElHOD w,*m~ : .

G70.7'11 CJ «tEL£VATION/DEPlH. TOP Of SCREEN: hL
TYPE OF SCREEN: _P VC- SUo{,.. 0
SLOT SIZE x LENGlH: 0.020 v. (0
1.0. SCREEN:-..I2::::..'« _

t,,~-----+- TYPE OF SAND PACK:GLoCA-L ~S~
v l' £iJ lotto V<1UJ/~o(t5€-5A1-O

5 ".1-----1-- DIAMETER Of HOLE IN BEDROCK: _
COREjREAU: _

----+- EL£VATION/DEPlH TOP Of SAND:

TYPE OF B~CKnU:'BWJPIJ( n:: :Ch. Cp:\.. ... .•..;.:.
u ev n..e- Co 0 L-O G.(iL.. . ..... . '.•.

IsoL#-1"1oJ..) Ck5Hv(,. G(t.Ot,ff pWTlc..o:f4f,;~Sl.vrttt,1 .::..

: . "
ELEVATION/D£PlH lOP Of SEAL: - 7:>2."'tj.2

1!I5ii1llfiiIt-EL£VAlION/DEPlH TOP OF BEDROCK: 7~" 7"1 8 ~ .
fiii6l--+-- TYPE OF SEAL: BWJfl>V\lR. C,H I· P)

"PVt.€- c"O=f)l Gf;L-

..

Ip. OF SURFACE CASING: --..;;;.C,_4_--,,-~~_
\J50lA.-1l 0;.1 ~I~c.., 'T"O l.tO( (3(; 5)

. ~I

11---+- DIAMETER OF HOLE: /1
-.:..~------

107'5~--+-- RISER PIPE 1.0.:~;l~It~~~~~---:-_-,
TYPE OF RISER PIPE: . PV c... SC,..l;.-t l..f;.D

........--.-------t-- ElEVAlION/HEIGHT Of TOP Of SURFACE CASING: Nf-r"l Nlit

F LV st-t "'" T. C.OMPt..-(i.1'l c,J

r-'-+---+-- ElEVAlION/HEIGHT TOP OF RISER: 7''I.~'ft. t>.';t;>

~h_=:1I;__r- ElEVATION/DEPlH BonOM SCREEN:
ElEVATION/DEPlH BonOM OF SAND:

JlmI..._--..- ElEVATION/DEPlH BonOM·OF HOI..£:
~rJm~~ BACKnu. MATERIAL Baow SAND: ~ 0 tV£.
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Tetra Tech NUS. Inc. BO'RING LOG
PROJECT NAME:

•

... PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

S-\ lie-- I .....~ - ::. ~W'Ol<- . r .~
'T.~ I/_u~ ·~,....r ~ ~O .;:>1(1)(11=.

Remarks

c; E.E I.A.J €l-L LaC.

ff.
I (p{Y\W \ lfa 1/.1.
f"Oct L.t."f\i()..()(..l ~, bbe:-n, '- ~ CJ!..'-ID

v.~

it

. MATERIAL DESCRIPTION
sample

Recovery I
Sample
Length

V
. .!- -" ..

/ ".".

Sample Depth Blows I
No. and (Ft.) 6" or
Type or or RaO

RaO Run (%)
No.

o

D~"o

5"i'
(001· .....'( L.IW'~

~I

- -

-- -../

. /"
V·

,/"
./

••••



Tetra Tech NUS, Inc. Page Lot 3 .

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

...

.BORING L9G
. .',r··

Crane NSW<C !. BORI~GNo.: _\ (g =(I\J:C .,g
CfQiL.o ·i DATE. .,-,e~ •..

~OCVuJM.o(4r'1l ; -, GEOLOGIST: -:":"-:;::F;::';~~~:::_P~w.L..:":(l:;"'/I<Y'A-.--,,-=£«.~-- ..
V~~-Sovt <- r DRILLER: dQ£. yY\c.CA..ouo·

',: ".

Sample Depth Blows I
No. and (Ft.) S"ot

Type or or ROD
ROD Run (%)

No.

Sample
Recowryl

Sample
Length

LIthology
Change .

(DepIh(Ft.)
ot

":".' ... <,' ••••

:-;.": ~ .. ".'

tL
0

.'''1

C}

GU.

CJ

" When rock coring, enter rock brokeness.

u'lncludemonitor'reading in 6'foolinl6fVals @ borehole. Increase readi~ frequency· if eleva!ed reponse read.

Remarks: PH 0 TV LDl..: 1=ff'1'i L10 -70' .
. ~·t 'f 10 - l oS-

c
Converted to Well: Yes ,/ No WeIlI.D. #:

J

.... --OrillingArea. . . -." -

Background (ppm)=[~~.. ·f.;'
"

I(p fJt41T IS"if:



•
Tetra Tech NUS, Inc. . BORING LOG v '-'-- Page 3 of 3 .

PROJECT NAME: Crane NSWC BORING No.: \ 4~-\A.rr I & .
PROJECT NUMBER: 't ~~Q DATE: ~-CH. ...
DRILLING COMPANY: C>OW>M-Jt'«?lt!'Jjt([ GEOLOGIST:~~lr{l
DRILLING RIG: V fi--tt ~~-~c>W\.e...-- \ DRILLER: ..\ on ~ L.(j\jo

Sample Depth
No. and (Ft.)
Type or or

ROD Run
No.

Blows I Sample LIthology

6" or RecovetYl Chango

ROD Sample (DepIhlFt.)
(%) Lengt!l or

Screened
IntetvlII

Remarks

-.::. ".

0 0

I "i
\ .. ~'-

0 0

/1\

1/ V ':i~-' t-~4'£.OL.f·F'....:r_+-~u.~~Iloo.:f-~'t'.LSIi+J"OT·_·_'<---,.S\_L_'T_~_TO_IJ_E..ooooMV.13fUf- +1_I'l-l--+-+-I
,,/" .~~ , L~~~AISX .?~.~ t---'II---t---t---+..-------+-++-----------t-t--+-O~..;;;;D.....

t--+-----1f-Fj~t_-____t....:.-~. - t---f---t---t--..s.-------+-++-------t-J--+--+-.....
lor~ ~ :~ .~ . ~.A-1'JI)'( 71\...T5'J'lM:..

/' /" ('-~ ~ 1) .....+---+--..-.=-~--.......-~~--........e,..:.\.c.:..:r.........y-·;;:;·~+------~~-+~I--I

'/ / ::~':.-·"·l; s,ls'f"I)S)1)JJ1'i. VV~5
' •• .J '., t---t---t---t---t-------t++--------+----1I__f--t---f

./'.4 /.%"' <.. '. ~ :':. \ :tU... L.IW-\ . 2,1. 0 0
, V .1' .;"" t-M~£.O-=-........,I---+--t-------+-+-+-------t=-+---t-:=+"""---I

./' .~.'-;;. "~D
.......~~-+---t---+-'----,..---t+-+----- .........--t........,I--f--t--.,..

too /",/ .~. .." \J1t
. 1--+-.......~f-it-7 .....---t ., t---.....--t--....------+-++---""""!"---+--il--+-+--t

•
". /" /' ~.$L\J.~f--r ~L~ (f~L-'i~
··s,· ~/ ~
~;--f---1"J'Cf~I-----{~ - ~ I-----+.-='=+-----~---H+-----__'.:-+~f-f--f--I

~7 ..:-_- ~~ ~ GLA'1(l..>(. '>' L~
110/ v/ .~ -=- 1----+G~v~'fL-:I-n.-e-·~-'e:,~----+-++------F""""'t--+--+---t

105"" Ar X" ..;.., ',: .... I~ c;'~~tJ£

'/
• 1..-...•.•

Ib~ 1'- ,.,'

v

00, -Drilling.Area.
Background (ppm):!--

WeIlI.D. #: 'lJpf\'\..W T \~No ----\7Yes

. "When rock coring, enter rock brokeness.

"·Indudemonitor·reading in 6foot-inlervals @ borehole. Increase reading frequency if elevated reponse read.

•
:\~ Remarks:

;;'.,

Converted to Well:



.[11:] Tetra Tech NUS. Inc. BORING LOG Page -.Lof _I_

Crane NSWC BORING No.: l~ B ~
0) <96(6 DATE: ~~S..f;7.~t="!l--t;()/~~---
NA .GEOLOGIST: _...;:_~:-::C:::;;~:..;:;:.-=_~ _
HAND AUGE1S' DRILLER: NA -

Remarks

•

~i U

S
C
S

MATERiAlDESCRIPTION

'j .':' i , If.~ ~~o:J+~~~~

11 \ . : ~( t-'----i--t---------+---t------+--~I__If__I
; i1· .' ·f t---t---t----..,............--t-----+--+-+-+-t
i; . \

PROJECT NAME:..'

PROJECT NUMBER:•'.

DRILLING COMPANY:
DRILLING RIG:

S8qIle Depth Blows I 5ampIe
No. end (Ft.) '"or ~-rl

Type or Of RQD Sarilpl8
RQD Run (%) Length

Mo.'

(')

~
/
/
/.

1 £) /
·1/
'/
1/
·1/
/•..., /.
/
/
/
/
/
!/
/
/
/
/
/.
/
1/
/

" When rock coring, enter rock brokeness•

•• Include monitor·reading in6-foot-intel1(8ls 0 borehole. Increase reading frequency if elevated reponse read. . .... '. .Drilling.Area .. '
.'. Remarks: Background (PPnl):c:::J

.) c~nvertedto-_:-:-W-:"-e~II:-----:Y~e-s----..,..."'-----:-:No-_-_-~\7-.__~:/_-_...,--:-w~e-:':lI:-:"1."'='0-..#~:====================



page-.LotLBORING· LOG·
·BORING No.: I~ $8~4
DATE: ~=::t=iX.~_~t1,,~=-rz_-kZlg~Ir-.~~70W2:;--.::;'·
GEOLOGIST: _~e ~.

c:....u<;.g R DRILLER: N "

Crane NSWC
-qotliO

(~] Tetra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

1----+--+---------+-1--....;.,,----.....-+--+--+-1< ..:,

Remarks

•

u·
s
c
s

. MATERIAL DESCRIPTION
~ DepIf\ Blows I ~
No.8nd (Ft.) 6"or Reco.-yl
Type or 01 RQO SaqIle

ROO Rwl (%) Length .

No.

0 0

/
/

.~ /
/
/
/
/
/
/
/'
/
1/
/
/
/
/
1/
/
/
/
./
/
/
/'
/

• When rock coring, enter rock brokeness.

•• Include monitor reading in 6 loot intervals 0 bonJhoIe. Increase reading frequency /I elevated reponse read.

Remarks:

Converted to Well: Yes'
z·

No . V

. Drilling.Area .

Background (ppm):ti!I'
WeIlI.D. #:_. __



. ~, '~,;,-

'A~'l~

page_I Of_'

•

u
s

,C Remarks
s

MATERIAL DESCRIPTION

BORING LOG
BORING No.: ...:./~~~~S:..;:8~4..,..q.:.:- _
DATE: ' l:i/.~,Q~
GEOLOGIST: ~..::::S~GE~:.:::Fg~ _

AUG.ER DRILLER: tv'A

~ ".. .. .. ~ ..

Crane NSWC
30(f)o

tJA '

5ample Depth BIow8I Sample Ulhology
No..nct ;(Ft.)

." or
Recowryl Olange

Type or or RQD Sample (DepWFt.)
RQD' Run (%) LengltI or

No. SCnI8ned
Interv8I

[1=1:) Tetra Tech NUS,lnc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

1-....:..-f--~-7I-~---I I"1 ". \ ~__.J--2~..I:....S:!~O;W.£a.. -l---1-w_rr_-f_CiJ_H£l_'I/,.::.E-+--I--+--I---1

1fT.! 'Ii ,Ii' \.f.'

I----f-.....,~___:>'+__-~ I !", \.J---+.,.....-+---~----.....;,.+-+-------l~+-+-+-I
(\. \,.. Lt..

, 8r.

•

• '

" When rock Coring, enter rock brokeness•.

•• Include monitor reading in 6 foot intervals @ borehole, Increase reading frequency if elevated reponSe read.

Remarks:
, , Drilling Area __

Backgrou,:,d (ppm):l~_

Converted to Well: Yes No ---- WeIlI.D. #: --'- _



PlDo'FlD Reading (ppm;

111,·Remarks

BORING LOG Page _f_ ~f _,_

.BORING No.: ..;.{....,C,~~~.:::;.S-.:::;O:-- _
DATE:· I:tJ:IJ0
GEOLOGIST: S.~~,~ •

4L/6£.It DRILLER: --"'~M~'A~.u.:::.=- --J

MATERIAL DESCRIPTION

Il~!'l~l. ~.

AlA
9060

/-lAPP

Crane NSWC

o

Sample DepCh Blows I Sample LIIhoIogy
No.8ftd (R.) 6" or ~I Change
TJPflor or ROD Sample (DeplNR.)

ROO· Run ('%J Lenglh or
No. ScnMed

~

("11::] Tetra Tech NUS. Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY:
DRILLING RIG:

1/

1/

1/

1/

1/
" When rock coring, enter rock brokeness.

.. Include monitor reading in 6 loot intervals @ bof"ehole. Increase reading Iniquency If e1evB.ted reponse read.

Remar1<s:
Drilling Area .

Background (ppm):c=l

Converted to Well: Yes
{

W~III.D. #: .•}
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LABORATORY STANDARD OPERATING PROCEDURES·
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NSWCCrane .
.QAPP Addendum NO.2

Revision: 0
Date: May 2004

Section: Appendix E
Page 1 of 1

LABORATORY STANDARD OPERATING PROCEDURES

Laucks Testing Laboratory, Triangle Laboratory, Microseeps Laboratory and NSWC Crane Laboratory

Analytical Standard Operating Procedures (SOPs). have previously been submitted as part of other

QAPPs. Laucks Testing Laboratory and Triangle Laboratory SOPs were submitted as part of the

approved Quality Assurance Project Plan for Ammunition Burning Grounds Little Sulphur Creek and Jeep

Trail Resource Conservation and Recovery Act Phase III RCRA Facility Investigation. Microseeps SOPs

were submitted as part of the Quality Assurance Project Plan Addendum No.1 for SWMUs 12, 13, 16,

and 19. NSWC Crane Laboratory analytical SOPs were submitted as part of the approved Work Plan for

RCRA Facility Investigation Corrective Measures Study and Risk Assessment at Solid Waste

Management Unit 2-Dye Burial Grounds. Analytical SOPs utilized for analysis of samples collected at

SWMUs 12, 13, 16, and 19 are listed in the Table of Contents of this appendix. The SOPs listed in the

Table of Contents have not changed since the issuance of the Quality Assurance Project Plan Addendum

No. 1 for SWMUs 12, 13, 16, and 19 and are incorporated by reference.

0801121P CT00166



• LABORATORY STANDARO OPERATING PROCEDURES (SOPs)
TABLE OF CONTENTS

SOP No. REV No. QAPPIWP TITLE
LAUCKS TESTING LABORATORIES
LTL-1001 4 126(1) Elements of SOP and Method Formats

LTL-1002 5 126(1) Document Tracking and Control

LTL-1003 2 126(1) Chain-of-Custodyand Documentation Procedures

LTL-1004 4 126(1) Documentation of Analyst Competence and Training

LTL-1005 5 126(1) Analytical Balances

LTL-1006 3 126(1) Refrigerator, Freezer, and Oven Thermometer
Calibration and Maintenance

LTL-1007 3 126(1) Use of Instrument Records and Logbooks

LTL-1008 6 126(1) ac Corrective Action

LTL-1009 3 126(1) Blind Spike Program

LTL-1011 4 126(1) Procedures for the Determination and Reporting of
Detection Limits, Reporting Limits, Precision and
Accuracy Studies, and Control Limits

LTL-1012 2 126(1) Solvent ac Monitoring for Trace Residue Analysis

LTL-1013 4 126(1) Preparation, Storage, Shelf Life and Traceability
Documentation of Standards and Reference
Materials

LTL-1017 1 126(1) Internal Audit Procedures

• LTL-1018 1 126(1) Overview of Review and Approval Practices for
Validatable Data Packages

LTL-1019 2 166(2) Controlling, Maintaining, and Monitoring Laboratory
Logbooks

LTL-1020 2 166(2) Integration of IC, GC, HPLC and GCMS Peaks

LTL-2001 6 166(2) Waste Segregation and Disposal

LTL:3000 12 166(2) Extraction Method for Base, Acid and Neutral
Compounds in Water (8270C by 3520C)

. LTL-3001 4 166(2) Extraction Method for Polynuclear Aromatics in
Water (8270C by 3520C)

LTL-3011 2 166(2) Extraction Method for Chlorinated Herbicides in Soil
(8151A by 3550B)

LTL-3077 5 166(2) Extraction Method for Ordnance Compounds in
Water

LTL-3100 11 ·126(1) Extraction Method for Base, Acid and Neutral
Compounds in Soils (8270C by 3550B)

LTL-3101 2 166(4) Extraction Method for Base, Acid and Neutral
Compounds in Soil (8270D by 3545A)

LTL-3161 5 166(2) Extraction Method for Ordnance Compounds in
Soils (8330)

LTL-3202 3 166(2) . Extraction Method for Organochlorine Pesticides
and Polychlorinated Biphenyls in Water
(8081A18082 by 3510C)

•
eTa 0166



LABORATORY STANDARD OPERATING PROCEDURES (SOPs)

•TABLE OF CONTENTS

SOP No. REV No. QAPPIWP TITLE

LTL-3302 2 126(1) Extraction Method for Organochlorine Pesticides
and Polychlorinated Biphenyls in Soil (8081A18082
by 3550B)

LTL-3303 2 166(4) Extraction Method for Organochlorine Pesticides
and Polychlorinated Biphenyls in Soil (8081 B/8082A
by 3545A)

LTL-3450 126(1) Extraction Method for Polynuclear Aromatics in Soil
(8270C by 3550B)

LTL-3451 3 166(4) Extraction Method for Polynuclear Aromatics in Soil
(82700 by 3545A)

LTL-3510 8 166(2) Extraction Method for Chlorinated Herbicides in
Water (8151A by 3510C)

LTL-3550 5 166(2) Extraction Method for Picric and Picramic Acids in
Water (351 OC)

LTL-3555 4 166(2) Extraction Method for Piciric and Picramic Acids in
Soil (3550B)

LTL-4002 6 .126(1) Electronic Sample Entry and Log-In

LTL-4103 0 126(1) Reviewing a Sample Delivery Group (SDG) and
Updating Projects in the L1MS .

LTL-4201 0 126(1) Package Deliverables for all Reporting Levels

LTL-6006 0 166(2) Cation -Exchange Capaci~of Soils (Sodium •Acetate) by SW 846 Method 9081

LTL-6008 0 166(2) The Determination of Acid Volatile Sulfides and
Simultaneously Extracted Metals in Sediment

LTL-7003 2 126(1) Inorganic Glass Cleaning Procedure _

LTL-7009 3 126(1) Microwave Assisted Acid Digestion of Aqueo,us
Samples and Extracts Using SW846 Method 3015

LTL-7010 3 166(2) Acid Digestion of Aqueous Samples and Extracts for
Total Metals for Analysis by ICP Spectroscopy by
SW846 Method 3010A

LTL-7012 1 126(1) Microwave Assisted Acid Digestion of Sediments,
Sludges, Soils, and Oils Using SW846 Method 3015

LTL-7015 126(1) Acid Digestion of Sediments, Sludges, and Soils
Using SW846 Method 3050B

LTL-7202 4 126(1) Metals Analysis Using Inductively Coupled Plasma -
Mass Spectrometry (ICP/MS) SW846 Method 6020

LTL-7501 2 166(2) Operation of the PE FIMS 400 for the Analysis of
Hg.

LTL-8000 2 126(1) Determination of Retention'Time Windows

LTL-8019 4 166(2) Determination of Non-Halogenated Volatile
Organics by SW 8015B

LTL-8084 5 166(2) Analysis of Organochlorine Pesticides and PCBs by
SW 846 Methods SW 8081A and 8082

LTL-8151 4 166(2i Analysis of Chlorinated Herbicides by 8151A •
eTO 0166



•
LABORATORY STANDARD OPERATING PROCEDURES (SOPs)

TABLE OF CONTENTS

SOP No. REV No. QAPPIWP TITLE

LTI-8265 4 166(2) Determination of Volatile Organic Compounds by
Method 8~60B

LTL-8277 2 166(2) Determination of Polynuclear Aromatic Hydrocarbon
Compounds by Selective Ion Monitoring (SIM)
Method 8270C

LTL-8279 7 166(2) Determination of Semivolatile Organic Compounds
by Method 8270C and 82700

LTL-8302 1 126(1) HPLC Ordnance 8330 Data Review

LTL-8303 5 166(2) Determination of Picric and Picramic Acid

LTL-8330 11 166(2) Determination of Nitroaromatics and Nitramines by
SW-846 Method 8330

LTL-9104 3 166(2) Preparation and Analysis of Total and Amenable
Cyanide According to EPA Methods 335.1, 335.3,
and SW 846 9012A

LTL-9109 4 166(4) Ammonia Analysis by Lachet Auto-Analyzer, EPA
Method 350.1

LTL-9110 8 166(2) Determination of Anions by Ion Chromatography by
Method 300.0A or 9056

LTL-9113 2 166(2) pH in Soil and Waste Samples Using SW846
Method 9045C• ·LTL-9115 3 166(2) The Determination of Total Organic Carbon in
Water Samples by EPA 415.1 and SW-846 9060

LTL-9116 6 166(2) The Determination of Total Organic Carbon in
SoiVSediment Samples Using Modified SW-846
Method 9060

LTL-9125 3 166(4) Nitrate/Nitrite as Non-Lachet by EPA Method 353.2

LTL-9136 0 166(2) Determination of Perchlorate by Ion
Chromatography by EPA Method 314.0

LTL-9202 3 166(2) Total Suspended Solids (Non-Filterable Residue)
Using EPA Method 160.2

TRIANGLE LABORATORY

2.04 6 166(2) Nonconformance

5.01 10 166(2) Sample Receipt, Identification, Handling, and
Storage

DSP 105 16 166(2) Extraction of PCDD/PCDF from Solids (not tissue)-
8290

DSP 161 18 166(2) Extraction of PCDD/PCDF from Water for Methods
1613,8290,and551

DHR 182 9 166(2) PCDDs and PCDFs by HRGC/HRMS - Method
8290

DPA 104 12 166(2) Data Package Assembly and Shipping

.~.
'0

eTO 0166



Shading indi.cates SOPs that have been revised or that have not been included in previous QAPPs.

1 "Quality Assurance Project Plan for Ammunition Burning Grounds Little Sulphur Creek and Jeep Trail
Resource Conservation and Recovery Act Phase III RCRA Facility Investigation," NSWC Crane,
April 2001. .

2 "Quality Assurance Project Plan for Mine Fill A (SWMU 12), Mine Fill B (SWMU 13), Cast High
Explosives Fill1B146 Incinerator (SWMU 16), and Pyrotechnic Test Area (SWMU 19) RCRA FRI
Investigation," NSWC Crane, February 2002.

3 Risk Assessment Work Plan for Risk Assessment at SWMUs 4,5,9, and 10," August 2000.

4 "Quality Assurance Project Plan Addendum NO.1 for Mine Fill A (SWMU 12), Mine Fill B (SWMU 13),
Cast High Explosives filI/B146 Incinerator (SWMU 16), and Pyrotechnic Test Area (SWMU 19) RCRA
RFllnvestigation," NSWC Crane, September 2003.

SOP No.-standard operating procedure number.
REV No.-SOP revision number.
QAPP-quality assurance project plan.
WP-work plan.
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