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APPENDIX A 

REMEDIAL INVESTIGATION RADIOLOGICAL DATA 

This appendix contains radiological data collected for soils at 
each of the properties and for the processing buildings at 
Linde. Radiological data for surface water, sediment, and 
groundwater are presented in the appropriate discussions in 
Section 4.0. The figures showing the sampling locations and/or 
buildings for the data are footnoted at the end of each table. 
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Table A-1 

First Phase Radionuclide Concentrations in Soils at Linde 

Pa e 1 of 6 

sample 
Borehole Coordinate Depth Concentration {RCilg ± 2 sigma} 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B29R01 1140.0 2250.0 o.o - 1.0 <16.0 4.0 ± -2.0 < 2.0 1.5 ± 0.5 
1140.0 2250.0 1.0 - 2.0 < 8.0 3.0 ± 1.0 < 1.0 2.4 ± 0.7 

B29R02 1150.0 2070.0 o.o - 1.0 < 8.0 1.6 ± 0.7 2.0 ± 1.0 1.8 ± 0.5 
1150.0 2070.0 2.0 - 3.0 < 8.0 1.0 ± 0.8 3.0 ± 1.0 0.9 ± 0.3 

B29R03 1180.0 1900.0 o.o - 1.0 <14.0 3.0 ± 1.0 < 2.0 2.5 ± 0.5 
1180.0 1900.0 1.0 - 2.0 < 8.0 1.1 ± 0.6 < 1.0 1.0 ± 0.4 

B29R07 1200.0 1800.0 o.o - 1.0 <15.0 7.0 ± 2.0 2.0 ± 2.0 30.0 ± 2.0 
1200.0 1800.0 2.0 - 3.0 < 9.0 1.0 ± 0.5 < 1.0 1.1 ± 0.3 

B29R05 1220.0 2160.0 o.o - 1.0 < 8.0 4.0 ± 1.0 1.4 ± 1.0 4.4 ± 1.1 
1220.0 2160.0 1.0 - 2.0 <14.0 8.0 ± 1.0 < 1.0 23.0 ± 2.0 
1220.0 2160.0 2.0 - 3.0 <11.0 1.7 ± 0.8 2.0 ± 1.0 1.3 ± 0.6 

B29R04 1220.0 2250.0 0.0 - 1.0 <11.0 4.0 ± 1.0 < 1.0 1.6 ± 0.4 
)ol 1220.0 2250.0 1.0 - 2.0 <10.0 3.0 ± 1.0 < 1.0. 2.4 ± 0.7 
I B29R06 1250.0 2000.0 o.o - 2.0 < 8.0 4.0 ± 1.0 < 1.0 2.4 ± 0.7 

..... 1250.0 2000.0 2.0 - 3.0 < 5.0 2.4 ± 0.6 2.0 ± 0.8 1.7 ± 1.0 
B29R08 1264.0 1808.0 2.0 - 4.0 < 7.0 1.1 ± 0.4 0.7 ± 0.7 1.1 ± 0.3 
B29R10 1285.0 2080.0 0 .• 0 - 2.0 < 9.0 5.0 ± 1.0 < 1.0 5.9 ± 0.8 

1285.0 2080.0 2.0 - 4.0 <16.0 7.0 ± 2.0 < 1.0 12.0 ± 2.0 
B29R11 1300.0 1240.0 o.o - 2.0 < 8.0 2.0 ± 0.7 2.2 ± 0.8 3.5 ± 0.5 

1300.0 1240.0 2.0 - 3.0 < 5.0 1.8 ± 0.6 2.2 ± 0.8 0.9 ± 0.4 
B29R09 1300.0 2250.0 o.o - 1.0 <12.0 1.9 ± 1.0 < 1.0 2.1 ± 0.6 

1300.0 2250.0 1.0 - 2.0 <10.0 2.2 ± 0.9 < 1.0 1.0 ± 0.6 
B29R13 1320.0 1900.0 o.o - 2.0 < 7.0 0.8 ± 0.5 < 1.0 1.0 ± 0.3 

1320.0 1900.0 4.0 - 5.0 < 7.0 1.1 ± 0.6 3.0 ± 1.0 0.8 ± 0.4 
B29R12 1380.0 2000.0 o.o - 1.0 <11.0 4.0 ± 1.0 3.0 ± 1.0 2.7 ± 0.6 

1380.0 2000.0 2.0 - 4.0 < 6.0 2.3 ± 0.9 2.0 ± 2.0 1.5 ± 0.6 
B29R16 1400.0 1800.0 0.0 - 1.0 < 4.0 1.2 ± 0.3 0.8 ± 0.4 3.4 ± 0.5 

1400.0 1800.0 2.0 - 3.0 < 9.0 1.7 ± 0.9 < 1.0 1.6 ± 0.4 
B29R15 1400.0 2070.0 0.0 - 1.0 <10.0 3.3 ± 0.9 2.0 ± 1.0 1.9 ± 0.6 

1400.0 2070.0 2.0 - 4.0 < 6.0 0.8 ± 0.6 1.7 ± 0.8 0.9 ± 0.4 
B29R14 1430.0 2230.0 o.o - 1.0 < 8.0 2.2 ± 0.8 < 1.0 1.2 ± 0.5 

1430.0 2230.0 1.0 - 2.0 11.0 ± 6.0 2.0 ± 0.7 < 1.0 2.9 ± 0.9 
B29R18 1500.0 1900.0 o.o - 1.0 < 2.0 1.1 ± 0.4 2.0 ± 0.8 1.2 ± 0.3 

1500.0 1900.0 2.0 - 4.0 < 2.0 1.1 ± 0.4 < 1.0 1.1 ± 0.5 
B29R17 1530.0 2050.0 0.0 - 2.0 < 8.0 2.2 ± 0.7 1.6 ± 0.9 2.2 ± 0.5 

1530.0 2050.0 2.0 - 3.0 < 4.0 1.6 ± 0.7 1.5 ± 1.0 1.4 ± 0.6 
B29R19 1550.0 1800.0 o.o 2.0 <12.0 < 1.0 < 1.0 2.5 ± 0.9 

1550.0 1800.0 2.0 - 4.0 <10.0 0.8 ± 0.7 2.0 ± 1.0 1.4 ± 0.3 
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Table A-1 

(continued) 

Pa e 2 of 6 

Sample 
Borehole Coordinate Depth Concentration (RCilg + 2 sigma) 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B29R20 1600.0 1900.0 o.o - 2.0 < 2.0 2.0 ± 0.4 < 1.0 3.9 ± 0.7 
1600.0 1900.0 2.0 - 4.0 < 2.0 1.4 ± 0.4 1.5 ± 0.6 1.2 ± 0.3 

B29R63 1650.0 2150.0 o.o - 1.0 < 8.0 3.5 ± o.8 1.7 ± 0.8 4.2 ± 0.7 
1650.0 2150.0 1.0 - 2.0 < 7.0 1.7 ± 0.7 1.2 ± 0.5 3.0 ± 0.9 

B29R64 1670.0 2000.0 o.o - 2.0 < 6.0 1.9 ± 0.5 1.0 ± 0.5 2.3 ± 0.4 
1670.0 2000.0 2.0 - 3.0 < 4.0 1.0 ± 0.4 1.5 ± 0.7 1.5 ± 0.3 

B29R62 1670.0 2250.0 o.o - 2.0 < 8.0 1.7 ± 0.7 3.0 ± 1.0 1.3 ± 0.3 
B29R21 1700.0 2150.0 0.0 - 2.0 < 7.0 2.4 ±. 0.6 < 1.0 3.1 ± 0.8 

1700.0 2150.0 2.0 - 4.0 < 7.0 1.8 ± 0.6 < 1.0 6.3 ± 1.1 
B29R65 1705.0 2221.0 o.o - 1.0 < 8.0 3.5 ± 0.9 < 1.0 7.2 ± 0.7 

1705.0 2221.0 1.0 - 2.0 < 9.0 2.5 ± 0.8 1.9 ± 0.8 2.8 ± 0.5 
B29R66 1730.0 2070.0 o.o - 1.0 < 4.0 0.6 ± 0.4 0.4 ± 0.3 0.9 ± 0.3 

1730.0 2070.0 2.0 - 4.0 40.0 ± 7.0 2.2 ± 0.7 < 1.0 1.3 ± 0.4 
)I B29W3D 1740.0 1479.0 0.0 - 1.0 < 7.0 3.1 ± 0.9 1.4 ± 0.8 3.1 ± 0.5 
I 1740.0 1479.0 2.0 - 3.0 < 10.0 1.5 ± 0.7 1.0 ± 1.0 1.0 ± 0.3 

"" B29W1D 1751.0 2030.0 0.0 - 2.0 < 5.0 2.9 ± 0.8 1.8 ± 0.8 2.6 ± 0.5 
1751.0 2030.0 2.0 - 3.0 < 7.0 2.1 ± 0.7 2.0 ± 0.9 1.3 ± 0.4 

B29W5D 1790.0 208.0 o.o - l.O 4.6 ± 3.4 2.6 ± 0.3 1.6 ± 0.2 2.5 ± 0.7 
1790.0 208.0 1.0- 2.0 < 8.0 1.6 ± 0.5 1.8 ± 0.9 1.1 ± 0.3 

B29R71 1800.0 2080.0 o.o - 1.0 15.0 ± 5.0 3.2 ± 0.7 0.9 ± 0.6 5.0 ± .0.6 
1800.0 2080.0 2.0 - 4.0 16.0 ± 5.0 2.3 ± 0.5 1.0 ± 0.7 3.0 ± 0.5 

B29R68 1800.0 2220;.0 0.0 - 2.0 14.0 ± 6.0 3.1 ± 0.8 < 1.0 6.3 ± 0.9 
B29R72 1850.0 2000.0 o.o - 1.0 < 4.0 1.3 ± 0.5 1.0 ± 0.6 2.0 ± 0.5 

1850.0 2000.0 2.0 - 4.0 < 5.0 1.3 ± 0.4 0.6 ± 0.5 1.1 ± 0.3 
B29R70 1850.0 2150.0 o.o - 1.0 < 4.0 1.8 ± 0.5 2.0 ± 0.7 2.6 ± 0.5 

1850.0 2150.0 1.0 - 2.0 < 4.0 1.5 ± 0.5 1.0 ± 0.6 5.3 ± 0.7 
B29R125 2595.0 1925.0 o.o - 1.5 < 9.0 7.0 ± 2.0 2.0 ± 1.0 2.6 ± 0.2 

2595.0 1925.0 1.5 - 3.0 45.0 ± 21.0 24.0 ± 3.0 < 2.0 13.0 ± 1.0 
2595.0 1925.0 3.0 - 6.0 100.0 ± 20.0 30.0 ± 3.0 < 2.0 27.0 ± 1.0 

B29R69 1873.0 2220.0 0.0 - 2.0 16.0 ± 8.0 14.0 ± 1.0 3.0 ± 1.0 23.0 ± 3.0 
1873.0 2220.0 2.0 - 4.0 < 4.0 1.2 ± 0.4 1.2 ± 0.6 2.8 ± 0.5 

B29R73 1950.0 2255.0 o.o - 1.0 < 7.0 2.4 ± 0.6 2.5 ± 0.8 6.7 ± 0.7 
1950.0 2255.0 1.0 2.0 < 7.0 2.5 ± 0.7 < 1.0 3.6 ± 1.2 

B29R74 2000.0 2250.0 o.o - 1.0 < 5.0 1.9 ± 0.6 1.5 ± 0.6 1.4 ± 0.4 
2000.0 2250.0 1.0- 2.0 < 6.0 2.3 ± 0.6 1.4 ± 0.8 3.3 ± 0.6 

B29R75 2050.0 2220.0 o.o - 1.0 < 6.0 2.9 ± 0.7 1.0 ± 0.7 3.3 ± 0.6 
2050.0 2220.0 2.0 - 4.0 6.0 ± 6.0 2.5 ± 0.7 1.5 ± 0.7 2.8 ± 0.5 

B29R76 2098.0 2252.0 0.0 - 1.0 < 5.0 2.4 ± 0.5 < 1.0 3.3 ± 0.7 
2098.0 2252.0 2.0 - 3.0 < 5.0 1.4 ± 0.5 0.7 ± 0.7 1.4 ± 0.3 
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Table A-1 

(continued) 

Pa e 3 of 6 

Sample 
Borehole Coordinate Depth Concentration {ECi£g + 2 sigma) 

Number• East North (ft) uranium-238 Radium-226 Thorium-232 Thorium-230 

B29R77 2130.0 2270.0 o.o - 1.0 < 9.0 0.9 ± 0.7 1.0 ± 1.0 1.1 ± 0.3 
2130.0 2270.0 1.0- 2.0 < 8.0 0.8 ± 0.7 3.0 ± 1.0 1.2 ± 0.3 

B29R28 2200.0 1500.0 1.0 - 2.0 20.0 ± 7.0 10.0 ± 1.0 < 1.0 27.0 ± 2.0 
2200.0 1500.0 2.0 - 4.0 5.0 ± 2.0 5.0 ± 1.0 < 1.0 7.4 ± 1.0 

B29R79 2200.0 2200.0 o.o - 1.0 < 6.0 2.1 ± 0.6 3.0 ± 1.0 2.0 ± 0.5 
2200.0 2200.0 1.5 - 3.0 < 4.0 1.5 ± 0.6 1.7 ± 0.8 1.1 ± 0.3 

B29R32 2203.0 1291.0 o.o - 1.0 < 7.0 4.0 ± 0.9 1.6 ± 0.9 6.3 ± 0.7 
2203.0 1291.0 2.0 - 3.0 < 5.0 1.6 ± 0.6 < 1.0 2.0 ± 0.4 

B29R61 2204.0 748.0 o.o - 2.0 < 10.0 2.1 ± 0.6 1.4 ± 0.9 5.1 ± 0.6 
B29R60 2205.0 851.0 o.o - 2.0 < 4.0 0.8 ± 0.3 < 1.0 1.1 ± 0.3 
B29R25 2206.0 1700.0 o.o - 0.5 24.0 ± 5.0 3.8 ± 0.7 < 1.0 18.0 ± 2.0 

2206.0 1700.0 2.0 - 4.0 < 5.0 1.0 ± 0.7 < 1.0 1.7 ± 0.4 
B29R26 2221.0 1610.0 o.o - 0.5 < 7.0 2.3 ± 0.7 < 1.0 2.2 ± 0.6 

)' 2221.0 1610.0 4.0 - 6.0 12.0 ± 6.0 0.8 ± 0.4 1.4 ± 0.4 1.3 ± 0.4 
I B29R31 2225.0 1365.0 2.0 - 4.0 19.0 ± 7.0 3.9 ± 0.9 2.0 ± 1.0 3.3 ± 0.8 

w B29R29 2226.0 1425.0 o.o - 1.0 88.0 ± 14.0 42.0 ± 3.0 < 1.0 88.0 ± 3.0 
2226.0 1425.0 2.0 - 4.0 32.0 ± 7.0 14.0 ± 1.0 < 1.0 19.0 ± 2.0 

B29R78 2230.0 2250.0 o.o - 1.0 < 5.0 2.5 ± 0.6 < 1.0 2.5 ± 0.5 
2230.0 2250.0 2.0 - 4.0 < 4.0 2.2 ± 0.5 1.2 ± 0.5 5.1 ± 0.7 

B29R24 2240.0 1775.0 o.o - 1.5 < 4.0 0.8 ± 0.3 < 1.0 0.7 ± 0.2 
2240.0 1775.0 1.5 - 3.0 < 8.0 5.5 ± 0.8 1.2 ± 0.7 14.0 ± 1.0 

B29R27 2243.0 1595.0 2.0 - 4.0 83.0 ± 8.0 3.7 ± 0.6 0.9 ± 0.5 38.0 ± 2.0 
2243.0 1595.0 4.0 - 5.0 < 7.0 1.7 ± 0.6 < 1.0 2.3 ± 0.4 

B29W10D 2268.0 834.0 o.o - 2.0 < 9.0 2.0 ± 1.0 3.0 ± 2.0 2.8 ± o.s 
2268.0 834.0 4.0 - 6.0 < 9.0 1.1 ± 0.7 < 1.0 1.5 ± 0.5 

B29R30 2270.0 1380.0 1.0- 3.0 < 4.0 1.3 ± 0.7 1.2 ± 0.6 0.9 ± 0.5 
B29R36 2294.0 1745.0 1.5- 2.5 21.0 ± 5.0 3.1 ± 0.5 1.2 ± 0.6 5.4 ± 0.7 

2294.0 1745.0 6.5 - 7.5 30.0 ± 6.0 1.1 ± 0.4 1.4 ± 0.7 1.6 ± 0.4 
B29R33 2300.0 2015.0 0.0 - 1.0 < 10.0 2.0 ± 1.0 < 1.0 2.0 ± 0.4 

2300.0 2015.0 2.0 - 3.0 < 11.0 4.0 ± 1.0 2.0 ± 1.0 3.0 ± 0.6 
B29R80 2300.0 2270.0 o.o - 0.5 < 4.0 1.0 ± 0.5 0.9 ± 0.7 1.7 ± 0.4 

2300.0 2270.0 1.5- 3.0 < 5.0 1.4 ± 0.6 1.0 ± 0.8 2.0 ± 0.5 
B29R40 2320.0 1477.0 2.0 - 3.0 72.0 ± 13.0 1.6 ± 0.9 < 1.0 5.1 ± 0.6 

2320.0 1477.0 s.o - 6.0 < 8.0 2.2 ± 0.9 3.0 ± 1.0 1.0 ± 0.3 
B29R34 2320.0 1930.0 o.o - 2.0 60.0 ± 18.0 14.0 ± 2.0 < 2.0 25.0 ± 3.0 

2320.0 1930.0 2.0 - 4.0 20.0 ± 10.0 7.0 ± 2.0 < 1.0 10.0 ± 1.0 
2320.0 1930.0 4.0 - 6.0 < 14.0 1.7 ± 1.0 3.0 ± 1.0 1.7 ± 0.4 
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Table A-1 

(continued) 

Pa e 4 of 6 

Sample 
Borehole Coordinate Depth Concentration (QCilg + 2 sigma} 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B29R42 2328.0 1291.0 0.0 - 2.0 < 6.0 0.8 ± 0.5 1.5 ± 0.6 2.2 ± 1.2 
2328.0 1291.0 2.0 - 4.0 < 7.0 1.6 ± 0.5 1.0 ± 0.7 1.1 ± 0.5 

B29R41 2331.0 1338.0 1.0- 2.0 < 2.0 1.6 ± 0.4 < 1.0 2.1 ± 0.5 
2331.0 1338.0 2.0 - 3.0 15.0 ± 7.0 1 3.0 ± 1.0 < 1.0 16.0 ± 1.0 

B29R38 2332.0 1670.0 1.0- 3.0 930.0 ± 50.0 150.0 ± 10.0 < 3.0 820.0 ± 20.0 
2332.0 1670.0 5.0 - 7.0 62.0 ± 12.0 9.0 ± 1.0 1.4 ± 0.9 33.0 ± 2.0 

B29R23 2200.0 1795.0 o.o - 2.0 < 13.0 6.0 ± 1.0 < 1.0 1.3 ± 0.5 
2200.0 1795.0 2.0 - 4.0 < 17.0 2.0 ± 1.0 < 2.0 1.6 ± 0.5 

B29R35 2340.0 1802.0 o.o - 2.0 < 9.0 3.0 ± 1.0 < 1.0 4.3 ± 1.3 
2340.0 1802.0 2.0 - 4.0 < 6.0 1.3 ± 0.5 0.8 ± 0.6 1.5 ± 0.5 

B29R82 2350.0 2200.0 o.o - 2.0 < 10.0 2.0 ± 1.0 2.0 ± 1.0 3.1 ± 0.9 
B29R81 2350.0 2250.0 o.o - 1.0 < 4.0 1.3 ± 0.3 1.5 ± 0.4 2.4 ± 0.5 

2350.0 2250.0 1.0- 2.0 < 5.0 1.9 ± 0.7 2.2 ± 0.8 1.9 ± 0.4 
)II B29R39 2368.0 1600.0 2.0 - 3.0 < 3.0 0.9 ± 0.4 1.1 ± 0.5 1.2 ± 0.4 
I 2368.0 1600.0 3.0 - 4.0 < 5.0 1.5 ± 0.5 1.6 ± 0.5 1.3 ± 0.5 

.e. B29W9D 2374.0 1804.0 o.o - 2.0 13.0 ± 3.0 7.0 ± 1.0 < 1.0 15.0 ± 1.0 
2374.0 1804.0 2.0 - 4.0 < 2.0 1.0 ± 0.4 < 1.0 1.2 ± 0.4 

B29R37 2390.0 1750.0 1.5- 2.5 11.0 ± 5.0 4.1 ± 0.6 1.1 ± 0.6 4.7 ± 0.6 
2390.0 1750.0 3.5 - 5.5 < 6.0 5.4 ± 0.9 2.2 ± 0.8 4.1 ± 0.6 

B29R47 2400.0 1380.0 1.0 - 2.0 < 4.0 1.3 ± 0.9 < 1.0 1.1 ± 0.3 
2400.0 1380.0 2.0 - 3.0 < 6.0 1.3 ± 0.9 1.1 ± 0.6 1.6 ± 0.4 

B29R83 2400.0 2150.0 o.o - 1.0 < 4.0 0.8 ± 0.4 1.6 ± 0.6 1.3 ± 0.6 
2400.0 2150.0 2.0 - 4.0 < 6.0 2.0 ± 0.5 1.3 ± 0.7 1.9 ± 0.5 

B29R49 2408.0 1200.0 0.0 - 1.0 < 6.0 2.3 ± 0.6 < 1.0 1.5 ± 0.4 
2408.0 1200.0 2.0 - 3.0 < 6.0 1.6 ± 0.6 0.9 ± 0.8 1.7 ± 0.4 

B29R44 2410.0 1700 .• 0 o.o - 1.0 10.0 ± 4.0 2.7 ± 0.5 0.7 ± 0.4 6.5 ± 0.7 
2410.0 1700.0 2.0 - 3.0 < 9.0 2.2 ± 0.8 1.4 ± 1.1 1.5 ± 0.6 

B29R43 2420.0 2067.0 o.o - 2.0 < 10.0 4.0 ± 1.0 3.0 ± 1.0 2.9 ± 0.6 
2420.0 2067.0 2.0 - 4.0 < 9.0 2.7 ± 0.9 < 1.0 2.4 ± 1.1 

· B29R46 2390.0 1488.0 o.o - 1.0 170.0 ± 20.0. 22.0 ± 2.0 < 1.0 110.0 ± 10.0 
2390.0 1488.0 2.0 - 3.0 100.0 ± 10.0 6.0 ± 1.0 1.3 ± 0.9 24.0 ± 2.0 

B29W7D 2452.0 2260.0 o.o - 2.0 < 5.0 2.6 ± 0.6 2.1 ± 0.8 1.7 ± 0.5 
2452.0 2260.0 4.0 - s.o < 8.0 2.9 ± 0.9 < 1.0 1.2 ± 0.4 

B29R45 2462.0 1613.0 1.0- 2.0 43.0 ± 10.0 11.0 ± 1.0 2.0 ± 1.0 19.0 ± 1.0 
2462.0 1613.0 2.0 - 3.0 < 9.0 1.3 ± 0.7 <· 1.0 1.8 ± 0.6 

B29R48 2464.0 1338.0 o.o - 2.0 < 11.0 2.4 ± 1.0 4.0 ± 1.0 2.3 ± 0.6 
2464.0 1338.0 2.0 - 6.0 < 8.0 2.5 ± 0.9 1.0 ± 0.8 1.4 ± 0.4 

B29R88 2500.0 1800.0 17.0 -18.0 < 4.0 0.6 ± 0.4 1.4 ± 0.8 2.1 ± 0.5 
B29R84 2500.0 2270.0 o.o - 2.0 < 7.0 1.4 ± 0.6 2.0 ± 1.0 1.1 ± 0.4 
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Table A-1 

(continued) 

Pa e 5 of 6 

sample 
Borehole Coordinate Depth Concentration {QCilg + 2 sigma} 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B29R50 2508.0 1590.0 o.o - 2.0 < 6.0 2.6 ± 0.7 < 1.0 6.1 ± 1.4 
2508.0 1590.0 2.0 - 4.0 < 7.0 1.5 ± 0.5 < 1.0 1.8 ± 0.5 

B29R86 2510.0 2100.0 0.0 - 1.0 < 6.0 2.8 ± 0.6 1.3 ± 0.6 3.3 ± 0.6 
2510.0 2100.0 1.0 - 2.0 < 7.0 3.2 ± 0.8 1.7 ± 0.8 2.9 ± 0.5 

B29R56 2512.0 1318.0 0.0 - 1.0 < 5.0 2.3 ± 0.5 1.6 ± 0.7 3.3 ± 0.6 
2512.0 1318.0 2.0 - 3.0 < 8.0 1.8 ± 0.7 < 1.0 1.1 ± 0.4 

B29R54 2512.0 1404.0 0.0 - 1.0 < 6.0 2.2 ± 0.6 < 1.0 2.7 ± 0.4 
2512.0 1404.0 1.0- 2.0 < 7.0 1.2 ± 0.6 1.2 ± 0.7 0.9 ± 0.3 

B29R85 2530.0 2190.0 0.0 - 2.0 < 4.0 2.0 ± 0.5 2.9 ± 0.7 3.2 ± 0.5 
B29R87 2550.0 2055.0 0.0 - 1.0 < 4.0 2.1 ± 0.6 1.8 ± 0.7 2.8 ± 0.6 

2550.0 .. 2055. 0 2.0 - 4.0 < 7.0 2.2 ± 0.8 2.5 ± 0.9 2.1 ± 0.8 
B29R52 2553.0 1475.0 0.0 - 1.0 < 7.0 1.8 ± 0.6 < 1.0 4.1 ± 1.4 

2553.0 1475.0 1.0- 2.0 < 12.0 6.0 ± 1.0 < 1.0 14.0 ± 2.0 
)" B29R55 2565.0 1384.0 o •. o - 1.0 < 7.0 2.4 :t 0.7 < 1.0 2.5 ± 0.5 
I 2565.0 1384.0 2.0 - 4.0 < 6.0 2.0 ± 0.6 < 1.0 1.5 ± 0.4 

01 B29R53 2566.0 1429.0 o.o - 1.0 < 11.0 6.0 ± 1.0 < 1.0 4.5 ± 0.8 
2566.0 1429.0 1.0- 2.0 < 8.0 2.4 ± 0.7 < 1.0 2.2 ± 0.6 

B29R51 2570.0 1522.0 o.o - 2.0 < 10.0 2.8 ± 1.0 < 1.0 1.0 ± 0.4 
2570.0 1522.0 2.0 - 4.0 < 8.0 1.5 ± 0.8 < 1.0 1.2 ± 0.4 

B29R59 2600.0 1110.0 o.o - 2.0 < 6.0 0.9 ± 0.5 < 1.0 1.8 ± 0.5 
2600.0 1110.0 2.0 3.0 < 11.0 1.8 ± 0.9 < 1.0 1.6 ± 0.5 

B29R91 2600.0 2200.0 o.o - 1.0 < 4.0 2.6 ± 0.7 2.8 ± 0.9 3.6 ± 0.9 
2600.0 2200.0 2.0 - 4.0 < 5.0 1.0 ± 0.5 1.7 ± 0.7 1.4 ± 0.3 

B29R90 2600.0 2270.0 o.o - 1.5 < 6.0 1.9 ± 0.6 1.5 ± 0.9 3.1 ± 1.1 
2600.0 2270.0 1.5 - 3.0 < 7.0 1 .. 0 ± 0.6 1.8 ± 0.9 1.5 ± 0.4 

B29R89 2600.0 2365.0 0.0 - 1.5 < 3.0 0.9 ± 0.4 0.9 ± 0.5 1.0 ± 0.8 
2600.0 2365.0 1.5- 3.0 < 4.0 1.0 ± 0.5 1.3 ± 0.8 1.0 ± 0.3 

B29R93 2628.0 2097.0 o.o 1.0 < 3.0 2.4 ± 0.6 1.7 ± 0.7 2.9 ± 0.5 
2628.0 2097.0 1.0 - 2.0 < 3.0 3.0 ± 0.6 1.1 ± 0.6 2.6 ± 0.4 

B29R57 2630.0 1482.0 o.o - 1.0 < 8.0 3.1 ± 0.9 < 1.0 2.2 ± 0.7 
2630.0 1482.0 1.0 - 2.0 < 7.0 1.7 ± 0.6 < 1.0 1.1 ± 0.4 

B29R94 2650.0 1955.0 o.o - 1.0 < 3.0 1.3 ± 0.4 < 1.0 2.4 ± 0.5 
2650.0 1955.0 2.0 - 3.0 < 4.0 1.0 ± 0.5 1.2 ± 0.7 1.6 ± 0.6 

B29W13D 2659.0 1394.0 0.0 - 1.0 < 2.0 1.6 ± 0.5 < 1.0 2.7 ± 0.9 
2659.0 1394.0 3.0 - 4.0 < 2.0 < 1.0 <. 1.0 1.1 ± 0.3 

B29R92 2670.0 2192.0 0.0 - 1.0 < 5.0 4.1 ± 0.8 1.4 ± 0.8 2.8 ± o.s 
2670.0 2192.0 2.0 - 3.0 < 4.0 1.6 ± 0.6 1.6 ± 0.8 1.6 ± 0.4 

B29R99 2678.0 2270.0 0.0 - 1.0 < 4.0 1.8 ± 0.5 1.5 ± 0.6 2.2 ± 0.6 
2678.0 2270.0 2.0 - 3.0 < 5.0 1.4 ± 0.6 1.7 ± 0.9 1.8 ± 0.5 
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Table A-1 

(continued) 

Pa e 6 of 6 

Sample 
Borehole Coordinate Depth Concentration {RQi£g ± 2 sigma} 

Number• East North (ft) Uraniurn-238 Radiurn-226 Thorium-232 Thoriurn-230 

B29R107 2680.0 1614.0 o.o - 2.0 < 5.0 2.5 ± 0.6 < 1.0 3.8 ± 0.6 
B29R103 2700.0 2040.0 1.0 - 1.5 < 7.0 8.0 ± 1.0 2.2 ± 0.9 16.0 ± 2.0 

2700.0 2040.0 3.0 - 4.0 < 4.0 1.1 ± 0.5 1.2 ± 0.6 1.6 ± 0.6 
B29R101 2700.0 2141.0 1.0 - 3.0 54.0 ± 10.0 12.0 ± 2.0 2.0 ± 1.0 23.0 ± 2.0 

2700.0 2141.0 3.0 - s.o < 8.0 1.5 ± 0.7 1.3 ± 0.9 1.6 ± 0.6 
B29R108 2733.0 1560.0 o.o - 1.0 < 6.0 2.3 ± 0.7 < 1.0 3.4 ± o.s 

2733.0 1560.0 1.0 - 2.0 < 5.0 1.9 ± 0.5 1.2 ± 0.7 1.8 ± 0.4 
B29R106 2750.0 1730.0 o.o - 2.0 < 4.0 2.3 ± 0.5 1.3 ± 0.5 4.8 ± 0.9 
B29R105 2780.0 1845.0 o.o - 2.0 9.0 ± 4.0 1.9± 0.5 0.6 ± 0.6 2.0 ± 0.4 

2780.0 1845.0 2.0 - 3.0 31.0 ± 9.0 5.0 ± 1.0 1.2 ± 1.0 8.2 ± 1.1 
B29R104 2780.0 2000.0 o.o - 1.0 < 8.0 3.3 ± 0.9 3.3 ± 0.9 4.2 ± 0.8 

2780.0 2000.0 1.0 - 2.0 < 4.0 2.1 ± 0.6 0.9 ± 0.6 8.7 ± 0.8 
B29R100 2784.0 2227.0 o.o - 1.0 < 7.0 2.2 ± 0.8 2.5 ± 1.0 6.0 ± 0.8 

> 2784.0 2227.0 2.0 - 4.0 < 7.0 1.1± 0.4 0.7 ± 0.6 1.5 ± 0.4 
I B29R102 2795.0 2120.0 o.o - 1.0 < 4.0 2.6 ± 0.7 1.1 ± 0.8 3.0 ± 0.6 

0'1 2795.0 2120.0 4.0 - 5.0 < 6.0 1.1 ± 0.6 < 1.0 1.3 ± 0.6 
B29R120 2800.0 1500.0 o.o - 1.0 < 7.0 < 1.0 < 1.0 1.8 ± 0.6 

2800.0 1500.0 1.0 - 2.0 < 5.0 o.8 ± o.s 1.0 ± 0.7 1.1 ± 0.5 
B29R116 2800.0 1900.0 o.o - 1.0 150.0 ± 20.0 240.0 ± 20.0 5.0 ± 3.0 710.0 ± 10.0 

2800.0 1900.0 2.0 - 3.0 170.0 ± 20.0 22.0 ± 2.0 3.0 ± 1.0 46.0 ± 2.0 
B29WllD 2808.0 2233.0 o.o - 1.0 < 12.0 5.0 ± 1.0 < 1.0 5.7 ± o.8 

2808.0 2233.0 4.0 - 5.0 < 6.0 1.6± 0.6 1.1 ± 0.7 1.0 ± 0.4 
B29Rll4 2810.0 2000.0 o.o - 2.0 < 9.0 5.5 ± 0.8 2.6 ± 0.8 4.2 ± 0.7 

2810.0 2000.0 2.0 - 3.0 < 7.0 2.3 ± 0.7 1.2 ± o.8 1.3 ± 0.3 
B29R119 2820.0 1610.0 o.o - 3.0 < 4.0 < 1.0 < 1.0 1.5 ± 0.3 
B29Rll2 2820.0 2100.0 o.o - 1.0 15.0 ± 7.0 4.0 ± 1.0 < 1.0 5.7 ± 0.9 

2820.0 2100.0 2.0 - 3.0 < 6.0 2.3 ± 0.8 2.0 ± 1.0 1.9 ± 0.4 
B29R110 2837.0 2227.0 o.o - 2.0 6.0 ± 3.0 3.5 ± 0.7 < 1.0 1.3 ± 0.4 

2837.0 . 2221.0 2.0 - 4.0 < 3.0 1.2± 0.4 0.6 ± 0.5 1.5 ± 0.4 
B29R124 2920.0 1780.0 o.o - 1.0 < 6.0 1.4± 0.6 < 1.0 5.6 ± 0.8 

2920.0 1780.0 2.0 - 3.0 < 3.0 0.8 ± 0.3 < 1.0 0.9 ± 0.3 
B29R123 2970.0 1900.0 o.o - 1.0 < 5.0 < 1.0 < 1.0 < 0.3 

2970.0 1900.0 2.0 - 3.0 < 3.0 0.6 ± 0.3 < 1.0 0.3 ± 0.2 

•sampling locations are shown in Figure 2-1. 
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Table A-2 

Linde Building 14 survey Data 

Page 1 of 2 

Parameter 
Average 

Sampling gamma level Fixed Removable Fixed Removable 
Location a at 1 mb alphac,d alphac,e beta -gamma c · f beta -gamma c · g 

1 37,000 130 14 33,700 <110 
2 20,000 90 <7 2,220 N/Ah 
3 10,500 <60 <7 920 N/A 
4 15,000 <40 <3 <1,370 <70 
5 50,000 450 <3 76,070 N/A 
6 13,000 N/A N/A 1,090 N/A 
7 12,000 <40 <3 <720 <70 
8 15,000 130 <7 24,630 <70 
9 15,000 75 <3 4,930 <70 

10 15,000 <60 <3 <970 <70 
11 13,000 <60 <3 <870 N/A 
12 15,000 <40 <7 740 <70 
13 10,500 <60 <7 1,350 N/A 
14 10,000 <60 5 920 <70 
15 9,000 <90 <7 830 N/A 
16 10,000 <60 <7 1,260 <70 
17 16,000 <40 <7 <1,470 <110 
18 12,000 <60 <3 830 N/A 
19 12,000 <90 <7 1,090 <70 
20 12,000 70 <7 68,480 <70 
21 12,000 1,310 20 73,540 <70 
22 14,.000 <60 <3 920 <70 
23 15,000 <60 <7 830 <70 
24 12,000 <40 <7 830 <70 
25 14,000 50 <3 <1,370 <70 
26 12,000 <40 <3 <1,470 <70 
27 12,000 <60 <3 <770 <70 
28 12,000 <90 <3 <720 <70 
29 14,000 <40 <3 <770 <70 
30 13,000 <60 <7 830 <70 
31 13,000 <40 <3 <720 <70 
32 15,000 <60 <3 <970 <70 
33 12,000 <60 <7 1,610 <70 
34 15,000 70 11 4,140 <70 
35 15,000 410 38 90,110 <70 
36 15,000 190 41 30,380 130 
37 17,000 110 5 155,490 <70 
38 17,000 150 35 149,390 <70 
39 17,000 90 102 278,420 160 
40 12,000 <60 <3 <1,470 <70 
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Page 2 of 2 

Sampling 
Locationa 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Average 
gamma level 

at 1mb 

14,000 
13,000 
14,000 
14,000 
14,000 
14,000 
14,000 
16,000 
16,000 
16,000 

Table A-2 
(continued) 

Fixed 
alphac,d 

<60 
<40 
<60 
<40 
<40 
<60 
<60 

50 
<40 
<90 

Parameter 

Removable 
alphac,e 

<7 
8 

<7 
<3 

5 
<3 
<7 

8 
<7 
<7 

8 Sampling locations are shown in Figure 4-5. 

~easurements are given in cpm. 

Fixed 
beta-gammac,f 

740 
N/A 

1,000 
740 

1,000 
<870 

740 
1,000 

<720 
1,000 

~easurements are given in dpm/100 cm2 above background. 

~uideline is 100 dpm/100 cm2 above background. 

8GUideline· is 20 dpm/100 cm2 above background. 

!Guideline is 5,000 dpm/100 cm2 above background. 

8Guideline is 1,000 dpm/100 cm2 above background. 

Removable 
beta-gammac,s 

<70 
<70 
<80· 
<70 
<70 
<70 
<70 
<70 
<80 

<110 

hN/A =measurement not distinguishable from background (i.e., 
24 dpm/100 cm2 for fixed alpha, 6 dpm/100 cm2 for removable alpha, 
1,439 dpm/100 cm2 for fixed beta-gamma, and 915 dpm/100 cm2 for 
removable beta-gamma). 
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Table A-3 

Linde Building 30• survey Data 

(Average of 2- by 2-m floor grids) 

Page 1 of 13 

Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphab,d beta-gammab,e beta-gammab,f 

0 0 52 4 632 80 
0 2 64 3 802 104 
0 4 88 5 778 88 
0 6 94 4 754 88 
0 8 78 4 698 102 
0 10 28 3 1,544 70 
0 12 58 4 763 76 
0 14 60 2 832 70 
0 16 66 3 1,086 80 
0 18 114 3 4,306 94 
0 20 228 5 13,152 94 
0 22 882 11 18,614 78 
0 24 140 5 906 85 
0 26 986 5 15,316 74 
0 28 576 6 19,372 102 
0 30 1,112 7 48,762 94 
0 32 590 7 51,972 78 
0 34 686 4 32,492 100 
0 36 842 8 11,722 96 
0 38 324 5 7,672 102 
0 40 1,192 4 18,598 94 
0 42 1,022 6 12,856 86 
0 44 236 5 3,688 88 
0 46 244 6 21,018 86 
0 48 274 4 26,676 84 
0 50 908 8 23,752 100 
0 52 1,894 19 39,894 102 
0 54 887 28 25,137 97 

2 0 54 4 558 98 
2 2 68 4 764 116 
2 4 56 5 824 92 
2 6 3,206 5 12,298 96 
2 8 468 6 27,718 94 
2 10 1,320 5 12,880 80 
2 12 1,936 3 17,766 93 
2 14 1,066 3 9,796 100 
2 16 298 5 3,348 88 
2 18 92 6 3,100 90 
2 20 110 5 7,740 116 
2 22 210 4 15,276 84 
2 24 100 7 922 84 
2 26 304 7 11,914 88 
2 28 266 7 10,902 90 
2 30 428 5 18,012 84 
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Table A-3 

(continued) 
Page 2 of 13 

Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab. e beta-gammab,f 

2 32 196 6 17,968 106 
2 34 834 6 43,432 86 
2 36 3,442 39 77,348 146 
2 38 1,408 15 31,648 108 
2 40 744 7 15,114 72 
2 42 578 7 11,996 62 
2 44 490 6 19,680 92 
2 46 324 8 35,274 90 
2 48 320 6 25,034 90 
2 50 2,292 7 32,092 86 
2 52 2,270 10 48,952 84 
2 54 937 14 21,073 107 

4 0 38 3 2,212 88 
4 2 34 3 816 98 
4 4 50 2 776 94 
4 6 558 3 7,654 118 
4 8 466 2 3,750 98 
4 10 864 5 6,430 56 
4 12 596 5 8,216 96 
4 14 136 3 4,422 98 
4 16 74 5 4,566 104 
4 18 84 5 4,606 88 
4 20 86 5 6,500 98 
4· 22 194 6 14,274 94 
4 24 112 3 716 104 
4 26 1,472 5 24,018 104 
4 28 1,174 5 8,714 86 
4 30 216 5 12,196 98 
4 32 166 7 10,208 98 
4 34 290 5 30,154 80 
4 36 344 5 7,114 94 
4 38 2,124 8 52,582 88 
4 40 530 6 46,858 90 
4 42 1,788 6 42,550 96 
4 44 816 9 11,386 94 
4 46 740 6 62,290 90 
4 48 596 6 27,018 88 
4 50 1,584 6 33,450 86 
4 52 1,924 15 40,746 84 
4 54 1,253 8 13,843 87 

6 0 50 2 710 88 
6 2 50 3 820 78 
6 4 32 2 742 70 
6 6 432 4 7,056 84 
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(continued) 

Page 3 of 13 

Parameter 
Coordinate Fixed Removable Fixed Removable 
Nort-h East alphab,c alphabb,d beta-gammab,e beta-gammab,f 

6 8 308 5 4,260 70 
6 10 168 3 2,686 80 
6 12 150 4 3,184 96 
6 14 156 4 3,718 88 
6 16 116 4 4,072 78 
6 18 120 4 5,218 94 
6 20 - 96 5 7,850 98 
6 22 158 7 16,354 102 
6 24 116 6 1,616 98 
6 26 1,292 7 35,916 88 
6 28 632 6. 16,748 88 
6 30 378 5 14,302 106 
6 32 148 4 11,490 92 
6 34 450 6 29,972 96 
6 36 814 8 22,188 98 
6 38 524 8 54,632 96 
6 40 972 6 47,574 94 
6 42 1,616 7 83,788 104 
6 44 616 6 33,372 96 
6 46 200 6 34,034 90 
6 48 402 7 32,260 106 
6 50 1,034 7 27,912 76 
6 52 1,842 9 35,834 88 
6 54 640 6 22,566 97 

8 0 58 3 664 72 
8 2 50 2 812 7.4 
8 4 42 2 772 76 
8 6 396 4 15,624 80 
8 8 264 2 5,694 74 
8 10 128 5 3,720 92 
8 12 184 5 6,830 110 
8 14 82 4 4,498 108 
8 16 68 7 1,184 74 
8 18 76 5 11,606 78 
8 20 76 5 8,156 80 
8 22 142 6 18,512 104 
8 24 78 6 7,472 100 
8 26 578 6 38,602 92 
8 28 528 8 22,412 90 
8 30 518 7 27,214 86 
8 32 100 5 20,134 80 
8 34 240 7 30,710 106 
8 36 380 6 27,366 82 
8 38 314 7 80,906 78 
8 40 460 7 86,406 94 
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(continued) 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab ,e beta-gammab,f 

8 42 886 6 97,580 104 
8 44 750 8 59,082 106 
8 46 258 7 37,596 80 
8 48 740 5 35,970 74 
8 50 826 6 24,740 94 
8 52 1,212 5 33,450 90 
8 54 617 7 10,383 83 

10 0 98 6 1,118 82 
10 2 58 6 790 92 
10 4 54 5 1,522 100 
10 6 328 7 15,486 96 
10 8 226 6 3,874 92 
10 10 136 6 5,384 86 
10 12 170 6 5,128 84 
10 14 116 4 6,784 82 
10 16 210 4 9,760 94 
10 18 490 4 24,776 82 
10 20 94 4 13,478 82 
10 22 408 4 22,796 94 
10 24 68 5 1,520 92 
1C 26 292 5 18,746 86 
10 28 228 6 20,214 80 
1C 30 158 4 4,908 74 
1:: 32 120 5 14,758 82 
1,, 34 84 5 13,388 90 
1C 36 230 4 30,242 64 
10 38 132 5 45,904 78 
10 40 1,328 6 75,914 90 
10 42 1,556 7 67,726 78 
10 44. 1,246 5 57,354 76 
10 46 1,254 6 25,196 66 
10 48 614 6 26,420 84 
10 50 858 4 29,418 78 
10 52 656 6 38,772 98 
10 54 850 7 14,292 97 

12 0 56 4 870 104 
12 2 84 3 772 90 
12 4 98 4 1,300 90 
1::: 6 350 6 9,660 90 
1:. 8 230 6 9,308 90 
12 10 148 7 8,882 86 
12 12 174 7 10,098 106 
12 14 134 5 13,502 82 
12 16 198 6 15,672 80 
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Table A-3 

(continued) 

Page 5 of 13 

Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab· e beta-gammab,f 

12 18 126 7 5,440 86 
12 20 88 4 2,972 92 
12 22 282 5 20,288 94 
12 24 76 6 1,210 92 
12 26 178 5 16,650 92 
12 28 164 5 18,908 88 
12 30 396 6 51,104 76 
12 32 .76 9 9,096 80 
12 34 96 6 2,178 82 
12 36 390 6 62,484 96 
12 38 804 6 81,300 94 
12 40 1,108 5 66,676 72 
12 42 1,628 7 67,640 92 
12 44 1,848 5 68,808 72 
12 46 750 4 54,220 84 
12 48 974 5 12,310 74 
12 50 392 7 9,150 84 
12 52 1,130 13 13,873 90 

14 0 54 5 1,052 100 
14 2 76 6 934 102 
14 4 80 5 1,140 98 
14 6 714 8 16,662 94 
14 8 378 6 12,534 96 
14 10 360 7 16,318 88 
14 "12 238 6 15,692 88 
14 14 218 3 14,058 76 
14 16 154 4 11,570 94 
14 18 102 4 4,938 80 
14 20 120 4 12,810 86 
14 22 220 5 26,820 100 
14 24 74 4 1,212 98 
14 26 268 5 21,138 80 
14 28 238 5 16,640 100 
14 30 254 5 14,148 84 
14 32 190 5 6,482 88 
14 34 436 5 - 15,386 92 
14 36 404 6 27,572 84 
14 38 674 5 28,862 76 
14 40 1,220 5 29,962 74 
14 42 1,126 6 27,486 82 
14 44 778 5 16,610 84 
14 46 676 7 15,078 82 
14 48 1,154 6 12,792 74 
14 50 328 8 8,522 86 
14 52 677 7 11,096 110 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta-gammab,e beta -gammab,f 

16 0 76 7 1,050 106 
16 2 90 5 1,026 8~ 
16 4 108 5 1,074 12 
16 6 1,306 8 17,888 76 
16 8 480 5 1.;,694 80 
16 10 844 5 19,078 98 
16 12 1,210 2 20,154 82 
16 14 770 7 18,524 90 
16 16 538 5 17,640 68 
16 18 368 3 21,352 90 
16 20 104 5 23,164 92 
16 22 286 6 24,590 100 
16 24 140 5 1,354 78 
16 26 2,660 5 38,378 82 
16 28 1,152 6 22,160 84 
16 30 682 5 30,924 86 
16 32 244 6 12,142 62 
16 34 500 6 17,572 86 
16 36 730 4 20,746 80 
16 38 770 7 13,198 80 
16 40 1,622 6 18,624 96 
16 42 1,924 4 28,464 70 
16 44 1,526 7 22,908· 90 
16 46 982 4 20,222 72 
16 48 418 7 17,764 104 
16 50 402 5 6,764 76 
16 52 713 9 7,007 80 

18 0 74 4 1,258 68 
18 2 60 3 1,510 74 
18 4 68 5 980 90 
18 6 364 4 4,234 98 
18 8 572 6 8,550 90 
18 10 1,002 3 11,164 100 
18 12 804 5 16,256 100 
18 14 628 8 9,794 108 
18 16 114 9 5,726 84 
18 18 572 4 21,730 84 
18 20 112 5 17,968 78 
18 22 716 7 22,028 80 
18 24 118 6 2,728 70 
18 26 794 8 16,126 80 
18 28 158 5 4,908 100 
18 30 54 5 9,378 88 
18 32 374 5 7,762 90 
18 34 276 6 8,472 90 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta-gammab,e beta-gammab,f 

24 46 94 9 7,666 74 
24 48 114 5 12,276 60 
24 50 590 5 23,166 78 
24 52 544 6 23,986 84 
24 54 500 5 19,073 83 

26 0 544 9 18,798 98 
26 2 786 14 17,832 56 
26 4 1,286 33 14,338 116 
26 6 650 6 12,706 84 
26 8 942 6 15,394 86 
26 10 980 7 27,758 74 
26 12 322 7 19,502 84 
26 14 414 7 26,812 74 
26 16 438 5 28,620 72 
26 18 488 3 47,706 76 
26 20 374 6 27,950 72 
26 22 924 9 44,262 76 
26 24 248 8 27,500 88 
26 26 652 27 36,258 96 
26 28 2,182 27 55,036 120 
26 30 488 26 53,576 102 
26 32 540 26 61,030 76 
26 34 658 68 54,562 118 
26 36 632 29 130,010 78 
26 38 314 13 29,060 92 
26 40 694 5 23,528 64 
26 42 1,100 6 38,186 78 
26 44 446 8 29,908 88 
26 46 2,060 6 24,346 68 
26 48 2,848 6 30,114 78 
26 50 1,460 9 61,802 74 
26 52 362 23 16,190 112 
26 54 310 6 14,680 70 

28 0 948 11 12,224 74 
28 2. 1,002 9 14,284 74 
28 4 1,764 15 14,648 108 
28 6 368 4 9,606 72 
28 8 568 5 11,918 82 
28 10 304 6 7,582 90 
28 12 512 8 8,084 78 
28 14 2,396 10 19,390 84 
28 16 934 6 9,802 96 
28 18 116 5 1,404 74 
28 20 94 6 988 82 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab· e beta -gammab· r 

28 22 624 7 20,930 68 
28 24 240 8 1,712 80 
28 26 696 36 25,438 96 
28 28 976 48 62,286 92 
28 30 1,424 25 78,506 96 
28 32 2,370 32 139,256 106 
28 34 1,214 21 102,456 106 
28 36 838 30 83,074 92 
28 38 174 27 3,774 76 
28 40 168 16 4,290 78 
28 42 168 19 3,036 90 
28 44 228 10 5,352 74 
28 46 284 12 79,042 78 
28 48 3,614 15 102,716 80 
28 50 1·, 748 7 61,248 76 
28 52 488 9 14,362 80 
28 54 397 5 9,697 73 

30 0 476 6 11,964 70 
30 2 568 7 14,740 82 
30 4 694 6 16,766 86 
30 6 622 7 17,500 86 
30 8 270 8 13,162 90 
30 10 220 9 13,918 70 
30 12 118 14 10,852 90 
30 14 258 9 17,358 88 
30 16 _346 27 12,446 92 
30 18 66 4 1,396 70 
30 20 60 7 870 78 
30 22 344 5 9,370 82 
30 24 220 6 15,736 82 
30 26 716 8 81,540 92 
30 28 770 7 129,692 82 
30 30 1,588 10 134,884 96 
30 32 314 13 74,596 94 
30 34 416 19 156,514 88 
30 36 388 12 60,566 90 
30 38 306 9 4,848 84 
30 40 132 7 2,786 80 
30 42 142 13 3,988 100 
30 44 148 12 4,508 86 
30 46 390 10 62,430 78 
30 4f- 278 17 33,880 96 
30 50 532 8 29,284 88 
30 52 718 9 33,582 80 
30 54 100 9 3,183 80 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab· e beta -gammab · f 

18 36 248 4 7,852 74 
18 38 494 4 7,802 90 
18 40 1,124 4 11,236 92 
18 42 906 3 12,036 74 
18 44 668 6 10,662 108 
18 46 192 3 9,406 76 
18 48 998 5 11,584 94 
18 50 42 3 1,210 92 
18 52 60 2 1,264 84 
18 54 57 6 1,663 87 

20 0 56 3 1,432 84 
20 2 62 3 1,544 88 
20 4 36 3 1,412 94 
20 6 70 3 998 68 
20 8 70 2 1,286 102 
20 10 64 4 1,085 88 
20 12 60 5 1,106 80 
20 14 56 2 994 85 
20 16 74 2 1,254 68 
20 18 214 3 10,308 70 
20 20 246 5 21,276 80 
20 22 178 6 8,370 76 
20 24 92 8 2,832 76 
20 26 76 4 1,618 80 
20 28 70 4 1,012 86 
20 30 44 5 906 60 
20 32 32 5 1,000 74 
20 34 28 7 1,148 80 
20 36 28 4 918 66 
20 38 52 6 1,254 68 
20 40 66 5 1,374 62 
20 42 40 7 1,506 68 
20 44 40 4 1,684 77 
20 46 36 5 1,272 76 
20 48 48 6 1,326 68 
20 50 52 5 1,660 80 
20 52 36 5 1,138 82 
20 54 53 6 1,390 97 

22 0 56 2 1,732 94 
22 2 62 4 1,726 80 
22 4 74 4 1,870 86 
22 6 1,374 7 85,790 92 
22 8 1,438 5 27,332 68 
22 10 380 4 8,872 74 
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(continued) 

Page 8 of 13 

Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab· e beta-gammab,f 

22 12 124 2 4,838 86 
22 14 88 5 1,436 80 
22 16 72 3 1,138 76 
22 18 242 3 14,606 74 
22 20 500 6 29,206 84 
22 22 518 6 13,980 62 
22 24 716 7 2,434 108 
22 26 82 6 958 94 
22 28 124 5 1,028 80 
22 30 48 8 950 74 
22 32 40 7 1,170 84 
22 34 48 5 1,694 78 
22 36 32 5 1,020 86 
22 38 40 6 1,408 74 
22 40 1,034 6 1,592 74 
22 42 46 5 9,438 70 
22 44 48 6 3,398 86 
22 46 48 4 992 80 
22 48 52 2" 912 80 
22 50 50 4 1,640 68 
22 52 48 5 1,264 70 
22 54 63 4 1,750 67 

24 0 58 3 7,690 84 
24 2 60 3 6,458 70 
24 4 186 3 14,732 88 
24 6 1,678 3 32,080 84 
24 8 1,282 8 20,126 92 
24 10 230 4 23,046 88 
24 12 348 3 20,234 90 
24 14 60 3 1,362 74 
24 16 64 3 1,486 94 
24 18 296 3 14,878 80 
24 20 842 6 36,374 76 
24 22 1,344 6 35,018 78 
24 24 92 4 3,346 76 
24 26 160 6 4,120 76 
24 28 44 9 954 76 
24 30 80 5 1,250 82 
24 32 82 9 2,144 92 
24 34 32 5 2,808 82 
24 36 78 6 2,236 92 
24 38 200 9 8,074 74 
24 40 590 7 3,414 84 
24 42 1,304 7 23,358 76 
24 44 1,282 9 19,672 64 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab· e beta-gammab· f 

24 46 94 9 7,666 74 
24 48 114 5 12,276 60 
24 50 590 5 23,166 78 
24 52 544 6 23,986 84 
24 54 500 5 19,073 83 

26 0 544 9 18,798 98 
26 2 786 14 17,832 56 
26 4 1,286 33 14,338 116 
26 6 650 6 12,706 84 
26 8 942 6 15,394 86 
26 10 980 7 27,758 74 
26 12 322 7 19,502 84 
26 14 414 7 26,812 74 
26 16 438 5 28,620 72 
26 18 488 3 47,706 76 
26 20 374 6 27,950 72 
26 22 924 9 44,262 76 
26 24 248 8 27,500 88 
26 26 652 27 36,258 96 
26 28 2,182 27 55,036 120 
26 30 488 26 53,576 102 
26 32 540 26 61,030 76 
26 34 658 68 54,562 118 
26 36 632 29 130,010 78 
26 38 314 13 29,060 92 
26 40 694 5 23,528 64 
26 42 1,100 6 38,186 78 
26 44 446 8 29,908 88 
26 46 2,060 6 24,346 68 
26 48 2,848 6 30,114 78 
26 50 1,460 9 61,802 74 
26 52 362 23 16,190 112 
26 54 310 6 14,680 70 

28 0 948 11 12,224 74 
28 2. 1,002 9 14,284 74 
28 4 1,764 15 14,648 108 
28 6 368 4 9,606 72 
28 8 568 5 11,918 82 
28 10 304 6 7,582 90 
28 12 512 8 8,084 78 
28 14 2,396 10 19,390 84 
28 16 934 6 9,802 96 
28 18 116 5 1,404 74 
28 20 94 6 988 82 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta-gammab,e beta-gammab,f 

28 22 624 7 20,930 68 
28 24 240 8 1,712 80 
28 26 696 36 25,438 96 
28 28 976 48 62,286 92 
28 30 1,424 25 78,506 96 
28 32 2,370 32 139,256 106 
28 34 1,214 21 102,456 106 
28 36 838 30 83,074 92 
28 38 174 27 3,774 76 
28 40 168 16 4,290 78 
28 42 168 19 3,036 90 
28 44 228 10 5,352 74 
28 46 284 12 79,042 78 
28 48 3,614 15 102,716 80 
28 50 1·, 748 7 61,248 76 
28 52 488 9 14,362 80 
28 54 397 5 9,697 73 

30 0 476 6 11,964 70 
30 2 568 7 14,740 82 
30 4 694 6 16,766 86 
30 6 622 7 17,500 86 
30 8 270 8 13,162 90 
30 10 220 9 13,918 70 
30 12 118 14 10,852 90 
30 14 258 9 17,358 88 
30 16 346 27 12,446 92 
30 18 66 4 1,396 70 
30 20 60 7 870 78 
30 22 344 5 9,370 82 
30 24 220 6 15,736 82 
30 26 716 8 81,540 92 
30 28 770 7 129,692 82 
30 30 1,588 10 134,884 96 
30 32 314 13 74,596 94 
30 34 416 19 156,514 88 
30 36 388 12 60,566 90 
30 38 306 9 4,848 84 
30 40 132 7 2,786 80 
30 42 142 13 3,988 100 
30 44 148 12 4,508 86 
30 46 390 10 62,430 78 
30 4f' 278 17 33,880 96 
30 50 532 8 29,284 88 
30 52 718 9 33,582 80 
30 54 100 9 3,183 80 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gammab· e beta-gammab,f 

32 0 234 5 8,664 76 
32 2 558 6 27,840 102 
32 4 1,618 8 33,826 82 
32 6 1,006 6 33,198 84 
32 8 686 9 25,440 86 
32 10 390 11 15,226 80 
32 12 492 14 23,058 84 
32 14 878 18 26,712 84 
32 16 3,442 24 45,384 86 
32 18 56 5 2,034 86 
32 20 88 7 844 82 
32 20 234 6 3,622 86 
32 24 178 5 21,014 76 
32 26 444 8 60,584 82 
32 28 390 7 95,682 76 
32 30 254 12 140,868 96 
32 32 244 8 35,294 100 
32 34 568 8 50,582 82 
32 36 286 10 37,392 104 
32 38 122 11 8,002 80 
32 40 146 8 3,380 80 
32 42 108 7 2,824 86 
32 44 108 9 3,306 82 
32 46 976 11 33,754 88 
32 48 1,308 16 47,302 84 
32 50 652 8 45,110 90 
32 52 386 7 14,366 84 
32 54 147 8 2,237 83 

34 0 86 5 1,318 84 
34 2 272 7 16,372 92 
34 4 460 9 22,412 92 
34 6 892 7 26,140 88 
34 8 804 8 24,580 90 
34 10 308 15 15,242 70 
34 12 440 13 29,080 78 
34 14 492 19 20,206 94 
34 16 2,884 70 36,034 135 
34 18 86 10 1,010 84 
34 20 60 7 1,074 78 
34 22 114 5 1,334 92 
34 24 994 5 1,574 76 
34 26 134 6 1,574 62 
34 28 94 4 1,456 68 
34 30 204 10 7,630 86 
34 32 184 11 3,432 90 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta -gamma b. e beta-gammab,f 

34 34 288 8 22,770 94 
34 36 274 9 25,330 94 
34 38 126 10 2,984 68 
34 40 134 7 1,730 100 
34 42 120 11 2,250 78 
34 44 96 7 2,124 90 
34 46 -122 6 2,646 84 
34 48 368 9 16,944 78 
34 50 308 7 8,036 78 
34 52 146 7 6,520 68 
34 54 203 7 2,667 93 

36 0 678 5 15,440 78 
36 2 388 5 9,542 76 
36 4 772 8 19,204 82 
36 6 914 10 31,138 86 
36 8 1,272 6 34,490 84 
36 10 284 13 23,828 100 
36 12 544 13 17,984 100 
36 14 1,040 17 17,198 90 
36 16 2,254 43 22,822 120 
36 18 58 8 1,426 82 
36 20 80 6 954 70 
36 22 62 5 1,392 90 
36 24 80 5 1,076 80 
36 26 166 6 1,294 74 
36 28 188 7 1,542 70 
36 30 192 7 4,170 92 
36 32 134 9 3,718 72 
36 34 284 6 46,262 86 
36 36 240 17 35,852 78 
36 38 340 9 43,916 80 
36 40 272 6 36,804 84 
36 42 306 12 27,840 84 
36 44 316 7 30,940 90 
36 46 186 9 38,738 74 
36 48 236 7 24,490 82 
36 50 186 6 10,752 86 
36 52 476 13 11,268 84 
36 54 473 8 21,077 93 

38 0 21592. 14 61,730 78 
38 2 1,746 10 17,142 74 
38 4 2,150 9 28,344 92 

" 38 6 370 5 40,976 92 
38 8 236 6 40,924 74 
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Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta-gammab,e beta-gammab,f 

38 10 240 9 25,976 76 
38 12 250 13 25,116 104 
38 14 366 15 25,960 96 
38 16 1,584 26 17,358 84 
38 18 74 8 1,420 84 
38 20 70 6 1,060 82 
38 22 82 7 1,136 82 
38 24 114 4 1,646 70 
38 26 88 6 1,680 92 
38 28 130 6 1,780 82 
38 30 182 11 3,216 86 
38 32 164 16 4,812 102 
38 34 452 14 200,770 246 
38 36 408 12 61,962 76 
38 38 324 9 93,630 92 
38 40 252 9 74,006 96 
38 42 396 12 40,672 82 
38 44 488 10 52,824 88 
38 46 428 8 55,028 84 
38 48 402 11 55,314 86 
38 50 488 7 45,240 84 
38 52 510 7 35,374 76 
38 54 677 7 24,487 83· 

8 Building 30 is shown in Figure 4-6. 

bAverage concentration in dpm/100 cm2 above background. 

0 Guideline is 100 dpm/100 cm2 above background. 

dGuideline is 20 dpm/100 cm2 above background. 

8 Guideline is 5,000 dpm/100 cm2 above background. 

!Guideline is 1,000 dpm/100 cm2 above background. 

NOTE: Background values are: 2-30 dpm/100 cm2 for fixed alpha, 
1-7 dpm/100 cm2 for removable alpha, 767-2,366 dpm/100 cm2 for 
fixed beta-gamma, and 433-934 dpm/100 cm2 for removable 
beta-gamma. 
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!'allle A-4 
Linde Building 308 survey Data 

(Average of s- by s-m floor grids) 
Page 1 of 5 

Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphab,d beta -gammab,e beta-gammab,f 

40 0 107 8 59,527 60 
40 5 1,206 6 18,340 66 
40 10 302 6 33,770 88 
40 15 574 5 15,358 82 
40 20 94 6 2,050 82 
40 25 146 8 3,290 86 
40 30 322 3 12,396 106 
40 35 1,356 23 55,166 98 
40 40 632 15 75,240 110 
40 45 370 16 47,556 100 
40 50 3,394 74 19,366 146 

45 0 72 8 8,434 90 
45 5 76 6 7,450 88 
45 10 128 5 20,304 76 
45 15 172 8 11,220 86 
45 20 80 2 1,678 102 
45 25 96 3 2,496 102 
45 30 76 4 1,540 86 
45 35 90 6 3,310 88 
45 40 44 3 6,958 102 
45 45 140 6 22,608 96 
t. ·-.. ::..' 50 62 7 1,054 96 

5J 0 732 26 47,752 70 
50 5 1,096 18 53,216 74 
50 10 240 7 42,846 58 
50 15 144 9 14,848 52 
50 20 94 7 2,446 50 
50 25 154 9 4,256 56 
50 30 64 7 1,750 70 
50 35 74 8 3,744 62 
50 40 66 7 3,504 56 
50 45 82 7 4,132 55 
50 50 74- 6 1,492 60 

55 0 1,150 34 86,370 100 
55 5 1,898 26 68,182 84 
55 10 414 8 58,658 70 
55 15 186 9 18,946 58 
55 20 120 8 3,712 68 
55 25 132 11 4,112 74 
55 30 90 6 1,850 72 
55 35 90 8 1,562 60 
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Coordinate 
North East 

55 40 
55 45 
55 50 

60 0 
60 5 
60 10 
60 15 
60 20 
60 25 
60 30 
60 35 
60 40 
60 45 
60 50 

65 0 
65 5 
65 10 
65 15 
65 20 
65 25 
65 30 
65 35 
65 40 
65 45 
65 50 

70 0 
70 5 
70 10 
70 15 
70 20 
70 25 
70 30 
70 35 
70 40 
70 45 
70 50 

75 0 
75 5 
75 10 
75 15 
75 20 

503_0063 (12/14/92) 

Fixed 
alphab,c 

62 
154 

94 

326 
166 
438 
198 
118 
134 

56 
7,916 

62 
50 
86 

118 
88 

182 
796 
130 

78 
88 
78 
70 
90 
86 

116 
132 
110 
236 
122 
202 
202 
106 

2,790 
56 
64 

98 
62 

122 
122 

90 

Table A-4 

(continued) 

Parameter 
Removable 

alphab,d 

11 
8 
7 

4 
7 

12 
14 

8 
10 

7 
6 
6 
6 
6 

6 
7 
9 

16 
6 
7 
5 
6 
9 
7 
6 

7 
8 
7 
6 
6 
7 
5 
3 
3 
3 

10 

5 
7 
4 
3 
5 

A-23 

Fixed 
beta-gammab,e 

3,756 
1,282 
1,524 

36,980 
41,782 
39,910 
14,944 
1,870 
1,898 
1,340 
1,310 
1,446 
1,248 
1,612 

11,384 
6,762 
2,472 

24,078 
1,608 
1,970-
1,360 
1,860 
1,076 
1,632 
1,682 

2,580 
1,088 
2,250 

69,894 
2,330 
3,424 
4,190 
3,676 
1,082 
1,248 
1,560 

986 
1,810 
2,058 
1,090 
2,704 

Removable 
beta -gammab, f 

58 
-70 
62 

66 
76 
98 
90 
76 
86 
90 
80 
98 
65 
84 

102 
72 
86 
88 
78 
86 
78 
96 
74 
90 
82 

76 
86 
76 
82 
76 
64 
78 
88 
98 

108 
110 

78 
88 
88 
84 
70 
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Coordinate 
North East 

75 25 
75 30 
75 35 
75 40 
75 45 
75 50 

80 0 
80 5 
80 10 
80 15 
80 20 
80 25 
80 30 
80 35 
80 40 
80 45 
80 50 

85 0 
85 5 
85 10 
85 15 
85 20 
85 25 
85 30 
85 35 
85 40 
85 45 
85 50 

90 0 
90 5 
90 10 
90 15 
90 20 
90 25 
90 30 
90 35 
90 40 
90 45 
90 50 

503_0063 (12/14/92) 

Fixed 
alphab,c 

146 
156 
142 

52 
40 
76 

120 
88 
76 
96 
52 
40 
44 
72 
50 
66 

122 

92 
176 
360 

88 
68 
52 
52 
48 
74 
54 

470 

1,290 
2,038 

392 
470 

46 
74 

126 
70 
46 

114 
134 

Table A-4 

(continued) 

Parameter 
Removable 

alphab,d 

10 
3 
3 
2 
2 
2 

4 
3 
6 
7 
3 
3 
4 
3 
3 
3 
5 

4 
3 
6 
8 
4 
5 
3 
4 
2 
2 
4 

6 
19 

8 
7 
7 
7 
6 
8 
6 
6 
8 

A-24 

Fixed 
beta -gammab· e 

1,970 
2,476 
1,226 
1,322 
1,014 
2,586 

956 
1,014 
1,046 
1,032 
1,072 
1,106 
1,288 
1,592 
1,114 
1,168 
7,896 

4,202 
22,424 
42,200 
10,598 
1,065 
1,426 
1,262 
1,002 
1,350 
1,642 
3,960 

5,854 
65,556 
73,450 
1,450 
1,478 
1,680 
2,516 
1,616 
1,310 

640 
1,022 

Removable 
beta -gammab· f 

60 
80 
84 
76 
96 
82 

90 
86 
56 
72 
74 
90 
96 
92 
96 
78 
64 

82 
100 

68 
54 
98 
86 
68 
84 
86 
58 

101 

62 
72 
70 
54 
66 
62 
64 
92 
58 
70 
66 
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Coordinate 
North East 

95 0 
95 5 
95 10 
95 15 
95 20 
95 25 
95 30 
95 35 
95 40 
95 45 
95 50 

100 0 
100 5 
100 10 
100 15 
100 20 
100 25 
100 30 
100 35 
100 40 
100 45 
100 50 

105 0 
105 5 
105 10 
105 15 
105 20 
105 25 
105 30 
105 35 

. 105 40 
105 45 
105 50 

110 10 
110 15 
110 20 
110 25 
110 30 
110 35 
110 40 
110 45 
110 50 

503_0063 (12/14/92) 

Fixed 
alphab,c 

176 
158 
492 
562 

78 
74 
60 

106 
82 

122 
310 

82 
234 
668 
362 

42 
94 
42 
62 
82 

102 
180 

206 
1,054 

712 
534 

66 
62 
92 
62 

102 
918 

3,642 

42 
50 
46 
54 
38 
66 
38 
54 
50 

Table A-4 

(continued) 

Parameter 
Removable 

alphab,d 

7 
8 
5 
7 
7 
9 
7 

10 
6 
6 

11 

4 
8 
5 
5 
6 
7 
4 
4 
4 
6 

12 

4 
6 
2 
3 
3 
4 
6 
3 
6 
3 

12 

5 
6 
4 
4 
5 
4 
7 
5 
3 

A-25 

Fixed 
beta-gammab,e 

2,602 
3,420 

82,684 
1,920 
1,352 
1,092 
1,428 
1,646 

886 
898 
678 

3,328 
2,608 

107,406 
37,174 
1,136 
1,098 
2,796 
1,420 
1,180 
1,534 

10,018 

5,412 
5,334 

78,308 
42,102 
1,232 
1,052 
2,942 
1,928 
2,116 
9,130 

13,118 

924 
1,222 
1,250 
1,158 
1,206 
1,038 
1,184 
1,002 
1,062 

Removable 
beta-gammab,f 

66 
64 
58 
72 
60 
70 
62 
74 
64 
60 
72 

76 
80 
84 
84 
78 
62 
76 
94 
92 
80 
70 

92 
80 
80 
76 
62 
92 
80 
76 
78 
84 
84 

82 
86 
80 
78 
96 
70 
72 
80 
72 
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coordinate 
North East 

115 10 
115 15 
115 20 
115 25 
115 30 
115 35 
115 40 
115 45 
1.15 50 

120 10 
120 15 
120 20 
1.20 25 
120 30 
120 35 
120 40 
120 45 
120 50 

Fixed 
alphab,c 

42 
50 
38 
42 
42 
50 

456 
42 
46 

57 
57 
57 
37 
37 
43 
50 
37 

2,017 

Table A-4 

(continued) 

Parameter 
Removable 

alphab,d 

4 
4 
5 
5 
7 
5 
6 
3 
3 

2 
1 
2 
4 
2 
2 
6 
5 
5 

Fixed 
beta -gammab ,e 

958 
1,236 
1,044 
1,076 
1,046 
1,218 
1,000 

834 
1,006 

830 
1,000 
1,030 

937 
950 

1,203 
847 
730 

1,163 

8 Building 30 is shown in Figure 4-6. 

bAverage concentration in dpm/100 cm2 above background. 

0 Guideline is 100 dpm/100 cm2 above background. 

dGuideline is 20 dpm/100 cm2 above background. 

8 Guideline is 5,000 dpm/100 cm2 above background. 

!Guideline is 1,000 dpm/100 cm2 above background. 

Removable 
beta-gammab,f 

82 
110 

88 
104 

96 
82 
80 
86 
98 

87 
83 
87 
77 
67 
83 

103 
77 
83 

NOTE: Background values are: 2-14 dpm/100 cm2 for fixed alpha, 
1-11 dpm/100 cm2 for removable alpha, 903-1,807 dpm/100 cm2 for 
fixed beta-gamma, and 551-915 dpm/100 cm2 for removable 
beta-gamma. 
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Table A-5 
Linde Building 30• survey Data 

(Average of 2- by s-m interior wall grids) 

Page 1 of 5 

Parameter 
· Coordinate Fixed Removable Fixed Removable 

North East alphab,c alphab,d beta -gammab. a beta -gammab,f 

Wall A 

0 0 70 5 5,020 82 
0 5 108 3 6,612 72 
0 10 100 2 4,842 72 
0 15 50 3 3,323 73 
0 20 37 4 5,700 87 
0 25 68 3 4,010 96 
0 30 50 2 3,470 80 
0 35 63 5 3,550 80 
0 40 206 3 6,436 86 
0 45 214 2 9,948 80 
0 50 100 5 5,605 75 

2 20 57 2 7,053 73 
2 25 54 2 2,890 74 
2 30 55 4 1,635 65 
2 35 60 4 1,423 70 
2 40 50 4 1,808 73 
2 45 57 2 1,910 90 
2 50 50 2 1:,810 70 

Wall B 

0 0 40 5 1,290 80 
0 5 58 5 1,616 86 
0 10 1,078 53 3,870 112 
0 15 40 4 403 90 
0 20 50 5 1,973 97 
0 25 40 6 1,352 74 
0 30 67 5 1,480 100 
0 35 33 6 990 77 
0 40 38 6 1,004 96 
0 45 38 5 1,072 106 
0 50 34 6 1,084 78 

Wall c 

0 0 50 5 4,774 88 
0 5 90 6 16,178 76 
0 10 48 6 7,566 76 
0 15 54 6 8,546 84 
0 20 47 6 12,873 80 
0 25 56 5 14,704 86 
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Coordinate 
North East 

Wall c (cont'd) 

0 30 
0 35 
0 40 
0 45 
0 50 

2 0 
2 5 
2 10 
2 15 
2 20 
2 25 
2 30 
2 35 
2 40 
2 45 
2 50 

Wall D 

0 0 
0 5 
0 10 
0 15 
0 20 
0 25 
0 30 
0 35 
0 40 
0 45 
0 50 
2 0 
2 5 
2 10 
2 15 
2 20 
2 25 
2 30 
2 35 
2 40 
2 45 
2 50 

503_0063 (12/14/92) 

Fixed 
alphab,c 

32 
52 
82 
86 
94 

56 
72 
53 
58 
90 
56 
52 
78 
62 
66 
46 

2,500 
266 
152 
264 

13,340 
16,580 

133 
215 

64 
110 

60 
43 
52 
80 
48 
54 
66 
75 
43 

116 
66 
64 

Table A-S 

(continued) 

Removable 
alphab,d 

5 
6 
6 
5 
5 

6 
5 
5 
8 
9 

10 
6 
6 
6 
6 
5 

72 
6 
5 

13 
1,327 
1,850 

11 
7 
8 
6 
7 
2 
2 
2 
3 
3 
4 
2 
4 
3 
7 
3 

A-28 

Parameter 
Fixed 

beta-gammab,a 

10,016 
4,516 

11,824 
20,096 
13,272 

4,406 
6,314 
4,456 

12,195 
6,695 
1,894 
4,336 
3,168 
7,572 

16,914 
6,598 

34,552 
58,822 
30,598 
23,258 
53,758 
68,276 

3,793 
1,530 
1,760 
1,900 
2,564 

11,156 
15,208 
24,878 
19,578 
41,962 
57,978 
7,570 
3,550 
1,996 
2,480 
2,100 

Removable 
beta-gammab,f 

86 
78 
76 
70 
88 

105 
86. 
80 
80 
90 
74 
72 
82 
78 
70 
74 

128 
96 
94 
98 

1,362 
1,772 

107 
70 
72 
84 
72 
65 
72 
68 
74 
84 
88 
81 
90 
82 
82 
92 
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Coordinate 
North East 

Wall E 

0 0 
0 5 
0 10 
0 15 

2 0 
2 5 
2 10 
2 15 

Wall F 

0 0 
0 5 
0 10 
0 15 

2 0 
2 15 
2 10 
2 15 

Wall G 

0 0 
0 5 
0 10 
0 15 
0 20 

Wall H 

0 0 
0 5 

2 0 
2 5 

Wall I 

0 0 
0 5 
0 10 

503_0063 (12/14/92) 

Fixed 
alphab,c 

200 
104 
144 

97 

42 
68 
60 

690 

298 
172 
186 

70 

80 
53 
45 
70 

62 
84,815 

70 
60 
75 

70 
100 

50 
40 

74 
52 
70 

Table A-5 

(continued) 

Removable 
alphab,d 

4 
5 
8 
3 

4 
5 

10 
8 

18 
6 
5 
6 

7 
5 
6 
7 

3 
197 

4 
4 
2 

4 
2 

2 
2 

2 
4 
8 

A-29 

Parameter 
Fixed 

beta-gammab,e 

18,490 
48,790 
46,764 
28,490 

3,776 
19,778 
16,050 
44,717 

3,726 
6,340 
2,352 
1,103 

17,700 
1,377 
1,165 
1,160 

33,008 
674,088 
53,590 
51,320 
14,065 

3,998 
38,636 

22,950 
23,140 

21,292 
6,060 

30,795 

Removable 
beta -gammab· r 

80 
92 
90 
80 

102 
72 
76 
73 

94 
78 
84 
87 

76 
77 
73 
85 

70 
295 

80 
100 
115 

90 
41 

74 
80 

94 
94 
90 
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coordinate 
North East 

Wall I (cont'd) 

0 15 
0 20 
0 25 
0 30 
0 35 
0 40 
0 45 
0 50 

2 5 
2 10 
2 15 
2 20 
2 25 
2 30 
2 35 
2 40 
2 45 
2 50 

Ceiling Beamss 

0 0 -55 
28 -110.3 55 
18.4 50 
28 -110.3 0 
33 4.6-13.8 
37.5 4.6-13.8 
27.5-110.2 18.3 
27.5-110.2 36.5 

0 -50 13.5 
60 -110 13.5 

0 -50 27 
60 -110 27 

0 -50 40 
60 -110 40 

Liqht8 

1- 5 
6-10 

503_0063 (12/14/92) 

Fixed 
alphab,c 

270 
90 
58 
94 

102 
155 

90 
130 

53 
45 
47 
68 
42 
44 
60 
66 
60 

. 70 

868 
1,642 
4,018 

953 
1, 767 
1,170 

670 
3,043 

197 
178 

2,032 
588 
145 
183 

520 
1,096 

Table A-S 

(continued) 

Removable 
alphab,d 

2 
5 
2 
5 
5 
2 
2 
4 

6 
5 
6 
6 
7 
5 
5 
7 
6 
6 

24. 
112 

64 
18 
11 

6 
31 
72 
10 

6 
166 

5 
6 
5 

17 
36 

A-30 

Parameter 
Fixed 

beta-gammab,e 

3,610 
5,163 
1,744 
4,648 
6,070 
4,660 
1,350 
5,895 

1,463 
1,758 

13,177 
4,613 
1,934 
2,250 
2,510 
1,926 
2,848 
1,120 

21,094 
41,355 
20,304 
39,951 
47,180 
22,317 

255,958 
215,488 

27,522 
81,485 
70,927 
25,537 
10,107 
63,040 

16,576 
39,422 

Removable 
beta -gammab · f 

75 
70 
80 
82 
82 
88 
90 
75 

70 
77 

103 
70 
80 
80 
78 
83 
70 
93 

99 
199 
128 
106 

90 
97 

116 
136 

73 
72 

297 
88 
90 
82 

90 
86 
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Table A-5 

(continued) 

Parameter 
Coordinate 

North East 
Fixed 
alphab,c 

Removable 
alphab,d 

Fixed 
beta-gammab,e 

Removable 
beta-gammab,f 

Holes in Wal1ss 

South wall 4,120 293 57,080 
West wall 790 36 46,500 
East wall 180 18 26,620 
North wall 200 18 730 

Heaterss 

204 8 30,210 

aBuilding 30 is shown in Figure 4-6. 

bAverage concentration in dpm/100 cm2 above background. 

0Guideline is 100 dpm/100 cm2 above background. 

dGuideline is 20 dpm/100 cm2 above background. 

8Guideline is 5,000 dpm/100 cm2 above background. 

!Guideline is 1,000 dpm/100 cm2 above background. 

8A spot-check survey was conducted of these areas; the 
measurements given do not reflect an average concentration. 

NOTE: Background values are: 4-34 dpm/100 cm2 for fixed alpha, 

310 
80 
70 
70 

74 

2-9 dpm/100 cm2 for removable alpha, 903-1,720 dpm/100 cm2 for 
fixed beta-gamma, and 629-959 dpm/100 cm2 for removable 
beta-gamma. 
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Table A-6 
Linde Building 30• survey Data 

(Average of 2- by s-m exterior wall grids) 

Page 1 of 4 

Parameter 
Coordinate Fixed Removable Fixed Removable 

North East alphab,c alphab,d beta -gamma b, e beta-gamm.ab,f 

East Wall 

0 0 30 4 764 90 
0 5 78 3 722 82 
0 10 36 4 1,142 74 
0 15 38 6 1,548 82 
0 20 74 6 1,534 78 
0 25 60 7 2,642 76 
0 30 58 5 5,054 86 
0 35 2,068 5 38,918 92 
0 40 728 14 69,824 94 
0 45 174 6 8,474 76 
0 50 72 3 830 76 
0 55 76 3 1,192 78 
0 60 112 8 930 72 
0 65 54 4 2,034 76 
0 70 86 4 8,864 80 
0 75 104 3 4,446 78 
0 80 48 25 2,784 92 
0 85 54 4 6,406 80 
0 90 262 39 2,231 110 
0 95 314 49 1,422 88 
0 100 50 5 850 84 
0 105 212 17 1,858 90 
0 110 334 i3 1,954 80 
0 115 46 5 1,032 92 
0 120 250 11 7,196 97 

2 0 40 5 977 83 
2 5 140 6 910 78 
2 10 45 6 965 80 
2 15 55 5 1,908 78 
2 20 50 5 4,915 90 
2 25 83 5 733 78 
2 30 37 4 1,663 70 
2 35 53 6 3,443 83 
2 40 154 6 24,070 82 
2 45 104 5 13,233 90 
2 50 72 5 12,216 88 
2 55 62 5 6,696 82 
2 60 54 5 2,266 74 
2 65 120 4 1,500 76 
2 70 56 5 800 80 
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Table .A-6 

(continued) 

Page 2 of 4 

Parameter 
Coordinate Fixed Removable Fixed Removable 

North East alphab,c alphab,d beta -gammab· e beta-gammab,f 

East Wall (cont'd) 

2 75 126 7 2,206 . 90 
2 80 68 5 1,688 86 
2 85 62 5 2,182 74 
2 90 52 5 1,112 74 
2 95 58 5 980 93 

West Wall 

0 0 48 5. 848 66 
0 5 38 5 928 78 
0 10 42 6 814 96 
0 15 50 6 1,634 78 
0 20 34 5 726 84 
0 25 62 7 1,798 92 
0 30 44 4 1,184 70 
0 35 108 4 934 76 
0 40 54 3 914 78 
0 45 62 3 846 82 
0 50 72 8 12,872 96 
0 55 126 17 12,040 86 
0 60 130 17 1,944 98 
0 65 36 2 756 72 
0 70 78 3 646 84 
0 75 64 3 1,538 90 
0 80 28 6 908 90 
0 85 50 3 816 74 
0 90 40 2 1,244 82 
0 95 54 2 832 102 
0 100 46 2 628 76 
0 105 36 3 886 86 
0 110 56 2 720 82 
0 115 46 2 1,032 78 
0 120 50 2 850 70 

2 0 52 5 2,522 88 
2 5 66 6 1,414 70 
2 10 52 5 1,516 100 
2 15 70 6 1,368 95 
2 20 65 5 1,100 70 
2 25 30 4 1,190 70 
2 30 47 5 957 80 
2 35 40 5 815 70 
2 40 40 9 8,857 113 
2 45 47 5 7,013 93 
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Table A-6 

(continued) 
Page 3 of 4 

· Parameter 
Coordinate Fixed Removable Fixed Removable 

North East alphab,c alphab,d beta -gammab· e beta -gammab ,f 

West Wall (continued). 

2 50 35 4 3,830 70 
2 55 50 5 3,050 70 
2 60 37 5 2,253 77 
2 65 40 5 1,647 70 
2 70 45 5 1,365 85 
2 75 33 5 4,143 90 
2 80 86 5 1,872 88 
2 85 45 5 2,455 110 

North Wall 

0 0 20 6 686 94 
0 5 38 6 1,070 86 
0 10 26 5 812 78 
0 15 56 4 706 76 
0 20 58 6 790 86 
0 25 38 4 1,028 78 
0 30 56 5 1,122 84 
0 35 40 6 1,054 82 
0 40 26 5 1,002 80 
0 45 50 4 942 80 
0 50 44 4 786 74 

South Wall 

0 0 340 6 7,707 72 
0 5 54 6 2,006 86 
0 10 206 8 5,048 76 
0 15 512 17 9,718 92 
0 20 258 7 4,440 88 
0 25 188 9 7,140 84 
0 30 224 8 5,536 68 
0 35 70 7 5,608 72 
0 40 54 5 832 82 
0 45 54 5 1,012 84 
0 50 90 3 1,136 88 

2 0 58 5 1,152 70 
2 5 46 5 1,038 88 
2 10 48 6 1,788 80 
2 15 50 6 1,354 86 
2 20 46 5 890 70 
2 25 74 4 1,226 88 
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Coordinate 
North East 

south Wall (cont'd) 

2 
2 
2 

30 
35 
40 

Fixed 
alphab,c 

46 
50 
30 

Ta.J:)le A-6 

(continued) 

Parameter 
Removable Fixed 

alphab,d beta-gammab,e 

3 
2 
2 

926 
918 
810 

8 Building 30 is shown in Figure 4-6. 

bAverage concentration in dpm/100 cm2 above background. 

cGuideline is 100 dpm/100 cm2 above background. 

dGuideline is 20 dpm/100 cm2 above background. 

•Guideline is 5,000 dpm/100 cm2 above background. 

!Guideline is 1,000 dpm/100 cm2 above background. 

Removable 
beta-gammab,f 

100 
68 
80 

NOTE: Background values are: 2-15 dpm/100 cm2 for fixed alpha, 
2-11 dpm/100 cm2 for removable alpha, 806-1,209 dpm/100 cm2 for 
fixed beta-gamma, and 551-915 dpm/100 cm2 for removable 
beta-gamma. 
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Table A-7 
Linde Buildinq 31 survey Data 

Page 1 of 2 

Parameter 
Average 

sampling gamma level Fixed Removable Fixed Removable 
Locationa at 1mb alphac,d alphac,e beta -gamma c, f beta-gammac,s 

1 9,000 22 NMh N/A1 NM 
2 8,000 2 NM N/A NM 
3 9,000 42 NM N/A NM 
4 7,000 42 NM N/A NM 
5 7,000 <30 <3 6,760 <110 
6 8,000 32 NM N/A NM 
7 7,000 73 NM N/A NM 
8 7,000 N/A NM 3,313 NM 
9 8,000 42 NM 131 NM 

10 7,000 52 NM 174 NM 
11 7,000 2 NM N/A NM 
12 8,000 N/A NM 567 NM 
13 7,000 2 NM .697 NM 
14 7,000 2 NM ·N/A NM 
15 7,000 12 NM N/A NM 
16 7,000 22 NM 44 NM 
17 7,000 63 NM N/A NM 
18 7,000 2 NM N/A NM 
19 7,000 12 NM N/A NM 
20 7,000 22 NM N/A NM 
21 7,000 83 <10 <630 <100 
22 7,000 12 NM 218 NM 
23 15,000 12 NM N/A NM 
24 15,000 22 NM 1,046 NM 
25 11,000 22 NM N/A NM 
26 10,000 32 NM 480 NM 
27 10,000 12 NM 131 NM 
28 10 t :.oo 22 NM N/A NM 
29 11, c-,JO 12 NM 828 NM 
30 10,000 90 <3 <960 <100 
31 12#000 52 NM 44 NM 
32 11,000 <40 <3 <960 60 

. 33 12,000 22 NM N/A NM 
34 15,000 2 NM 174 NM 
35 10,000 2 NM 174 NM 
36 12,000 42 NM 1,003 NM 
37 11,000 22 NM 1,133 NM 
38 8,000 12 NM N/A NM 
39 8,000 N/A NM 305 NM 
40 8,000 22 NM 218 NM 
41 8,000 2 NM N/A NM 
42 8,000 52 NM N/A NM 
43 8,000 42 NM N/A NM 
44 8,000 42 NM N/A NM 
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'!'able A-7 

(continued) 

Page 2 of 2 

Parameter 
Average 

sampling gamma level Fixed Removable Fixed 
Location a at 1 mb alphac,d alphac,e beta -gamma c · f 

45 8,000 22 NM N/A 
46 8,000 42 NM N/A 
47 8,000 2 NM 305 
48 8,000 42 NM N/A 
49 8,000 73 NM N/A 
50 8,000 73 NM 131 
51 8,000 12 NM N/A 
52 8,000 22 NM N/A 
53 8,000 52 NM 87 
54 8,000 22 NM N/A 
55 8,000 22 NM N/A 
56 8,000 12 NM N/A 
57 8,000 63 NM 305 
58 8,000 73 NM N/A 
59 8,000 42 NM N/A 
60 8,000 42 NM N/A 
61 8,000 52 NM 218 
62 8,000 N/A NM N/A 
63 8,000 42 NM N/A 
64 8,000 63 NM 131 
65 20,000 40 <3 2,270 
66 8,000 63 NM N/A 
67 8,000 60 <3 8,500 
68 8,000 32 NM N/A 
69 8,000 103 NM N/A 
70 8,000 42 NM 174 
71 8,000 32 NM N/A 

8 Sampling locations are shown in Figures 4-7 and 4-8. 
~easurements are given in cpm. 
cMeasurements are given in dpm/100 cm2 above background. 
dGuideline is 100 dpm/100 cm2 above background. 
8 Guideline is 20 dpm/100 cm2 above background. 
fGuideline is 5,000 dpm/100 cm2 above background. 
sGuideline is 1,000 dpm/100 cm2 above background. 
hNM - not measured. 

Removable 
beta -gamma c · s 

NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 
NM 

<80 
NM 

<70 
NM 
NM 
NM 
NM 

1N/A =measurement not distinguishable from background (i.e., 
18 dpm/100 cm2 for fixed alpha, 7 dpm/100 cm2 for removable alpha, 
1,657 dpm/100 cm2 for fixed beta-gamma, and 551 dpm/100 cm2 for 
removable beta-gamma). 
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'l'a])le A-8 

Linde Building 388 survey Data 

(Average of 5- by 5-m floor grids) 

Page 1 of 2 

Parameter 
coordi!late Fixed Removable Fixed Removable 
North East alphab,c alphab,d beta-gammab,e beta-gammab,f 

0 0 1,123 33 7,930 120 
0 5 1,170 136 4,390 274 
0 10 1,528 94 6,324 212 
0 15 1,940 244 55,324 444 
0 20 1,918 124 70,036 274 
0 25 1,076 49 20,358 134 
0 30 1,656 51 126,724 140 
0 35 2,353 47 59,563 140 

5 0 946 60 4,534 112 
5 5 2,426 290 9,936 ~56 
5 10 2,678 161 11,310 250 
5 15 3,700 151 27,058 338 
5 20 4,650 173 46,288 310 
5 25 1,218 161 37,448 298 
5 30 878 19 43,176 96 
5 35 666 31 30,590 93 

10 0 1,496 101 5,000 180 
10 5 2,554 407 9,704 976 
10 10 3,304 123 10,386 250 
10 15 2,824 137 76,696 266 
10 20 1,814 52 48,294 134 
10 25 1,126 53 93,368 126 
10 30 530 20 16,750 114 
10 35 583 31 5,070 127 

15 0 1,666 159 7,516 352 
15 5 2,112 145 7,838 288 
15 10 1,908 159 10,598 310 
15 15 2,276 162 75,112 376 
15 20 2,460 138 99,888 340 
15 25 1,610 43 87,942 . 146 
15 30 774 24 65,892 90 
15 35 157 20 8,963 107 

•s:':~pling locations are shown in Figure 4-9. 

bAverage concentrations in dpm/ 100 cm2 above 
background. 

0 GUideline is 100 dpm/100 cm2 above background. 
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Table A-8 

(continued) 

dGuideline is 20 dpm/100 cm2 above background. 

eGuideline is 5,000 dpm/100 cm2 above background. 

!Guideline is 1,000 dpm/100 cm2 above background. 

NOTE: Background values are: 4-20 dpm/100 cm2 for fixed alpha, 
7-8 dpm/100 cm2 for removable alpha, 1,090-1,129 dpm/100 cm2 for 
fixed beta-gamma, and 915 dpm/100 cm2 for removable beta-gamma. 
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Table A-9 
Linde Building 38• survey Data 

(Average of s- by s-m interior wall grids) 

Page 1 of 3 

Parameter 
Coordinate Fixed Removable Fixed Removable 
North East alphab,c alphabb,d beta-gammab,e beta -gammab · f 

West Wall 

0 0 65 7 650 100 
0 5 592 24 8,188 116 
0 10 303 38 8,510 108 
0 15 1,892 38 22,328 130 

2 5 3,974 247 14,788 364 
2 10 5,946 485 17,212 746 
2 15 13,438 661 74,490 1,112 

North Wall 

0 0 5,952 89 122,138 216 
0 5 2,978 76 19,538 172 
0 10 714 53 6,686 116 
0 15 952 61 5,624 198 
0 20 956 47 16,314 124 
0 25 940 44 5,018 166 
0 30 542 41 7,746 130 
0 35 590 52 15,737 113 

2 0 7 ,_034 519 25,074 748 
2 5 1,194 141 14,508 236 
2 10 562 95 4,518 166 
2 15 1,068 103 3,156 164 
2 20 1,116 142 5,966 292 
2 25 2,026 269 8,824 426 
2 30 922 127 3,820 232 
2 35 970 134 24,323 220 

East Wall 

0 0 440 28 5,108 88 
0 5 526 17 10,856 86 
0 10 802 34 7,452 90 
0 15 916 68 6,080 133 

2 0 346 25 9,138 102 
2 5 244 23 3,836 136 
2 10 1,380 121 6,872 210 
2 15 2,436 212 6,738 374 
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Coordinate 
North East 

south Wall 

0 0 
0 5 
0 10 
0 15 
0 20 
0 25 
0 30 

2 0 
2 5 
2 10 
2 15 
2 20 
2 25 

center Wall 

0 0 
0 5 
0 10 
0 15 

2 0 
2 5 
2 10 
2 15 

Center Wall 

0 0 
0 5 
0 10 
0 15 

2 0 
2 5 
2 10 
2 15 

(West 

(East 

Trusses/Beaters 

503_0063 (12/14/92) 

Fixed 
alphab,c 

3,868 
174 
820 
820 

1,454 
644 
332 

2,492 
1,330 
1,426 

896 
2,754 
2,046 

Side) 

138 
160 
168 
162 

170 
404 

2,082 
1,100 

Side) 

96 
114 

96 
104 

138 
120 

90 
62 

19,566 
9,887 

'l'able A-9 

(continued) 

Removable 
alphab,d 

209 
9 

40 
23 
30 
33 
21 

355 
160 
128 
192 
204 
180 

8 
25 

7 
7 

5 
14 
83 

102 

8 
9 

10 
7 

5 
5 
5 

11 

933 
436 

A-41 

Parameter 
Fixed 

beta-gammab,e 

42,538 
2,504 
4,996 
3,154 
6,796 
6,848 
1,948 

5,284 
6,452 

13,362 
4,690 

10,062 
43,906 

1,118 
1,222 
1,226 
1,352 

960 
1,248 
5,588 
6,650 

872 
1,076 
1,050 
1,275 

1,004 
1,182 
1,190 
1,160 

205,981 
111,130 

Removable 
beta-gammab,f 

318 
78 

110 
90 

138 
118 

92 

536 
282 
266 
312 
320 
302 

84 
100 

86 
96 

88 
92 

150 
270 

74 
86 
78 
82 

80 
80 
86 
80 

1,399 
727 
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Table A-9 

(continued) 

Parameter 
Coordinate 
North East 

Fixed 
alphab,c 

Removable 
alphab,d 

Fixed 
beta-gammab,e 

Trusses/Heaters (cont'd) 

0 0 154 7 2,024 
0 0 108 6 1,840 
0 5 92 5 1,564 
0 0 110 5 1,420 
0 0 82 6 1,036 
0 5 148 11 1,244 

8 Building 38 is shown in Figure 4-9. 

bAverage concentrations in dpm/100 cm2 above background. 

0 Guideline is 100 dpm/100 cm2 above background. 

dGuideline is 20 dpm/100 cm2 above background. 

8Guideline is 5,000 dpm/100 cm2 above background. 

!Guideline is 1,000 dpm/100 cm2 above background. 

Removable 
beta -gammab, f 

86 
82 
86 

105 
98 
82 

NOTE: Background values are: 8-42 dpm/100 cm2 for fixed alpha, 
2-9 dpm/100 cm2 for removable alpha, 1,133-1,569 dpm/100 cm2 for 
fixed beta-gamma, and 551-915 dpm/100 cm2 for removable 
beta -gamma. · 

503_0063 (12/14/92) A-42 



Table A-10 

First Phase Radionuclide Concentrations in Soils at Ashland 1 

Pa e 1 of 6 

Sample 
Borehole Coordinate Depth Concentration CpCi/g ± 2 sigma) 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B03R101 3800.0 550.0 0.0 - 3.0 1.6 ± 1.4 1.2 ± 0.3 1.1 ± 0.3 2.4 ± 0.5 
3800.0 550.0 3.0 - 6.0 16.1 ± 3.2 1.0 ± 0.3 < 1.0 1.6 ± 0.4 

B03R102 3800.0 560.0 0.0 - 3.0 5.2 ± 2.8 2.0 ± 0.3 1.8 ± 1.2 2.4 ± 0.5 
B03R103 3900.0 550.0 o.o - 3.0 2.2 ± 0.6 1.3 ± 0.4 1.3 ± 0.1 4.2 ± 0.8 

3900.0 550.0 3.0 - 6.0 < 2.0 1.2 ± 0.4 1.3 ± 0.1 1.7 ± 0.4 
B03R01 4000.0 550.0 o.o - 2.0 11.6 ± 2.5 1.4 ± 0.1 0.8 ± 0.2 9.0 ± 1.0 

4000.0 550.0 4.0 - 6.0 < 3.0 1.0 ± 0.3 1.0 ± 0.3 NAb 
B03W001 4148.0 525.0 o.o - 1.0 2.8 ± 0.5 1.6 ± 0.1 0.6 ± 0.1 3.2 ± 0.7 

4148.0 525.0 2.0 - 4.0 3.4 ± 1.9 0.7 ± 0.3 1.3 ± 0.1 1.1 ± 0.4 
B03R02 4200.0 550.0 0.0 - 1.0 2.2 ± 1.7 1.2 ± 0.1 0.9 ± 0.3 5.4 ± 1.6 

4200.0 550.0 2.0 - 3.0 4.9 ± 2.2 1.1 ± 0.2 0.7 ± 0.3 NA 
4200.0 550.0 3.0 - 4.0 3.3 ± 1.7 0.8 ± 0.2 1.6 ± 0.4 0.9 ± 0.3 

)II B03R03 4200.0 600.0 o.o - 2.0 < 2.0 1.1 ± 0.1 1.8 ± 0.6 1.1 ± 0.3 
I 4200.0 600.0 2.0 - 4.0 < 2.0 0.9 ± 0.2 1.1 ± 0.4 1.2 ± 0.3 
~ 
w B03R104 4300.0 300.0 0.0 - 3.0 ·2 .a ± 0.8 1.5 ± 0.4 1.5 ± 0.2 1.4 ± 0.4 

B03R04 4300.0 550.0 o.o - 1.0 < 3.0 1.6 ± 0.1 1.2 ± 0.7 1.6 ± 0.3 
4300.0 550.0 2.0 - 3.0 23.9 ± 4.6 5.0 ± 1.4 1.4 ± 0.2 86.0 ± 3.0 

B03R07 4380.0 290.0 0.0 - 1.0 3.1 ± 2.6 2.5 ± 0.5 0.9 ± 0.1 3.1 ± 0.5 
4380.0 290.0 2.0 - 4.0 2.9 ± 2.1 2.3 ± 0.2 0.9 ± 0.2 3.8 ± 0.6 

B03W002 4387.0 218.0 o.o - 2.0 2.7 ± 1.8 1.2 .± 0.5 1.4 ± 0.7 1.7 ± 0.4 
4387.0 218.0 2.0 - 4.0 1.0 ± 1.0 0.9 ± 0.4 < 1.0 3.0 ± 0.6 

B03R06 4400.0 400.0 0.0 - 2.0 < 2.0 0.9 ± 0.6 < 1.0 2.0 ± 0.4 
4400.0 400.0 2.0 - 3.0 < 2.0 0.7 ± 0.1 1.1 ± 0.2 0.9 ± 0.3 

B03R08 4400.0 600.0 o.o - 1.0 < 3.0 1.2 ± 0.4 1.4 ± 0.4 0.9 ± 0.5 
4400.0 600.0 5.0 - 6.0 16.9 ± 3.9 2.7 ± 0.5 1.0 ± 0.7 78.0 ± 4.0 

B03R105 4450.0 610.0 o.o - 1.0 4.5 ± 3.4 1.4 ± 0.3 1.4 ± 0.6 3.9 ± 0.6 
4450.0 610.0 1.0- 2.0 2.6 ± 0.7 1.2 ± 0.4 1.1 ± 0.1 NA 
4450.0 610.0 2.0 - 3.0 7.2 ± 0.7 1.3 ± 0.1 1.1 ± 0.1 NA 

B03R106 4450.0 620.0 0.0 - 1.5 < 5.0 1.6 ± 0.5 < 1.0 2.1 ± 0.3 
4450.0 620.0 1.5 - 3.0 < 3.0 2.1 ± 0.3 1.6 ± 0.7 NA 

B03Rll 4500.0 150.0 o.o - 1.0 < 2.0 0.8 ± 0.1 1.2 ± 0.5 0.6 ± 0.3 
4500.0 150.0 2.0 - 3.0 < 2.0 0.8 ± 0.2 1.3 ± 0.8 2.8 ± 0.7 
4500.0 150.0 6.0 8.0 < 2.0 0.9 ± 0.5 < 1.0 NA 

B03R09 4500.0 550.0 o.o - 1.0 2.7 ± 0.6 1.6 ± 0.1 1.2 ± 0.1 3.9 ± 0.5 
4500.0 550.0 2.0 - 3.0 80.0 ± 6.2 4.9 ± 1.4 1.2 ± 0.3 NA 
4500.0 550.0 3.0 - 4.0 149.8 ± 9.4 26.4 ± 8.2 < 1.0 900.0 ± 10.0 

B03R10 4510.0 280.0 0.0 - 1.0 < 2.0 1.1 ± 0.1 0.8 ± 0.2 NA 
4510.0 280.0 2.0 - 3.0 8.2 ± 1.9 1.3 ± 0.4 1.0 ± 0.2 NA 
4510.0 280.0 3.0 - 4.0 < 2.0 0.9 ± 0.1 1.3 ± 0.4 1.4 ± 0.3 
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Pa e 2 of 6 

Borehole 
Number• 

B03R107 

B03R15 

B03R14A 

B03R13 

B03R16 

B03R108 

B03R20 

B03R19 

B03R17 

B03R18 

B03R109 

B03R22 

B03R23 

503_ .12/14/92) 

Coordinate 
East North 

4550.0 620.0 
4550.0 620.0 
4550.0 620.0 
4580.0 110.0 
4580.0 110.0 
4602.0 200.0 
4602.0 200.0 
4602.0 200.0 
4600.0 400.0 
4600.0 400.0 
4600.0 400.0 
4600.0 600.0 
4600.0 600.0 
4650.0 610.0 
4650.0 610.0 
4650.0 610.0 
4700.0 110.0 
4700.0 110.0 
4700.0 300.0 
4700.0 300.0 
4700.0 300.0 
4700.0 550.0 
4700.0 550.0 
4700.0 550.0 
4750.0 400.0 
4750.0 400.0 
4750.0 400.0 
4750.0 400.0 
4750.0 615.0 
4750.0 615.0 
4750.0 615.0 
4800.0 200.0 
4800.0 200.0 
4800.0 200.0 
4800.0 200.0 
4800.0 600.0 
4800.0 600.0 

Sample 
Depth 
(ft) 

o.o - 1.0 
1.0- 2.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 4.0 
o.o - 2.0 
8.0 - 10.0 

10.0 - 12.0 
o.o - 2.0 
2.0 - 4.0 
4.0 - 6.0 
o.o - 1.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 4.0 
0.0 - 2.0 
2.0 - 4.0 
4.0 - 6.0 
0.0 - 2.0 
2.0 - 4.0 
4.0 - 6.0 
o.o - 2.0 
2.0 - 4.0 
4.0 - 6.0 
6.0 - 8.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
0.0 - 2.0 
6.0 - 8.0 
8.0 - 10.0 

10.0 - 11.0 
o.o - 1.0 
2.0 - 3.0 

Table A-10 

(continued) 

Uranium-238 

< 4.0 
< 4.0 
< 6.0 
< 2.0 
< 3.0 

1.7 ± 1.5 
< 3.0 
< 1.0 

4.5 ± 2.4 
2.8 ± 1.1 
7.5 ± 1.6 
4.9 ± 2.5 

< 2.0 
< 3.0 
< 4.0 
< 4.0 
< 2.0 

3.3 ± 1.9 
208.0 ± 16.5 

72.4 ± 9.5 
104.8 ± 7.5 

5.2 ± 2.7 
18.3 ± 5.8 

5.2 ± 2.8 
253.0 ± 13.6 
314.2 ± 9.8 
18.6 ± 2.3 
68.9 ± 3.3 

< 3.0 
< 4.0 
< 3.0 

5.2 ± 2.8 
< 4.0 

39.0 ± 3.9 
70.4 ± 5.2 
3.6 ± 2.4 

< 2.0 

Concentration lpCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

2.5 ± 1.0 < 1.0 5.2 ± 0.7 
1.2 ± 0.3 0.9 ± 0.2 NA 
1.7 ± 0.5 < 1.0 NA 
0.5 ± 0.2 < 1.0 0.7 ± 0.3 
0.9 ± 0.3 1.0 ± 0.2 1.0 ± 0.3 
1.1 ± 0.2 < 1.0 4.1 ± 0.8 
1.0 ± 0.4 1.1 ± 0.1 NA 
1.4 ± 0.1 1.3 ± 0.4 4.3 ± 0.7 
1.0 ± 0.3 0.8 ± 0.2 5.6 ± 0.7 
1.0 ± 0.1 1.0 ± 0.3 1.1 ± 0.8 
1.6 ± 0.2 2.0 ± 0.4 NA 
1.3 ± 0.2 1.2 ± 0.2 4.8 ± 0.7 
1.1 ± 0.2 1.6 ± 0.5 1.0 ± 0.3 
0.9 ± 0.1 1.2 ± 0.6 0.9 ± 0.4 
1.5 ± 0.3 1.4 ± 0.8 NA 
1.1 ± 0.4 1.3 ± 0.4 NA 
0.9 ± 0.7 < 1.0 1.2 ± 0.3 
0.9 ± 0.5 0.9 ± 0.:! 2.3 ± 0.6 

13.1 ± 2.6 2.0 ± 0.1 940.0 ± 10.0 
8.2 ± 1.5 < 1.0 140.0 ± 10.0 
8.5 ± 1.8 < 1.0 NA 
2.3 ± 0.4 1.5 ± 0.7 18.0 ± 2.0 
9.7 ± 3.3 < 1.0 NA 
1.3 ± 0.2 < 1.0 8.4 ± 0.9 

750.2 ± 26.3 < 2.0 3,500.0 ± 100.0 
92.7 ± 26.6 < 2.0 NA 
2.8 ± 0.3 < 1.0 NA 
6.9 ± 0.8 < 2.0 130.0 ± 10.0 
1.0 ± 0.3 < 1.0 1.8 ± 0.3 
1.1 ·± 0.1 1.1 ± 0.1 NA 
0.8 ± 0.1 1.2 ± 0.2 NA 
1.3 ± 0.2 < 1.0 2.2 ± 10.5 
1.4 ± 0.1 1.3 ± 0.7 2.0 ± 0.6 
5.5 ± 2.2 < 1.0 NA 
3.4 ± 0.8 1.1 ± 0.3 75.0 ± 3.0 
1.1 ± 0.2 0.9 ± 0.1 2.6 ± 0.5 
0.9 ± 0.3 1.2 ± 0.4 1.0 ± 0.4 
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Borehole 
Number• 

B03R110 

B03R111 

B03R27 

B03R26 

B03R25 

B03R24 

B03W004 

B03R31 

B03R29 

B03R112 

B03R30 

B03W32 

B03W003 

503_0063 (12/14/92) 

Coordinate 
East North 

4850.0 610.0 
4850.0 610.0 
4850.0 610.0 
4850.0 620.0 
4850.0 620.0 
4850.0 620.0 
4900.0 110.0 
4900.0 110.0 
4900.0 300.0 
4900.0 300.0 
4900.0 300.0 
4900.0 400.0 
4900.0 400.0 
4900.0 400.0 
4900.0 400.0 
4900.0 550.0 
4900.0 550.0 
4900.0 550.0 
4948.0 205.0 
4948.0 205.0 
4948.0 205.0 
4950.0 240.0 
4950.0 240.0 
4950.0 240.0 
4950.0 460.0 
4950.0 460.0 
4950.0 460.0 
4950.0 605.0 
4950.0 605.0 
4950.0 605.0 
4970.0 380.0 
4970.0 380.0 
5000.0 600.0 
5000.0 600.0 
5000.0 600.0 
5050.0 540.0 
5050.0 540.0 

Sample 
Depth 
(ft) 

o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0- 2.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 8.0 
9.0 -10.0 
o.o - 2.0 
2.0 - 4.0 
6.0 - 7.0 
9.0 -10.0 
o.o - 2.0 
4.0 - 6.0 
6.0 - 7.0 
2.0 - 3.0 
8.0 - 9.0 

12.0 -13.0 
o.o - 2.0 
8.0 -10.0 

12.0 -13.0 
o.o - 2.0 
6.0 - 8.0 

13.0 -14.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
0.0 - 2.0 
2.0 - 4.0 
o.o - 1.0 
3.0 - 4.0 
4.0 - 5.0 
o.o - 2.0 
8.0 - 9.0 

Table A-10 

(continued) 

Uranium-238 

6.5 ± 3.5 
< 4.0 

9.3 ± 4.1 
5.2 ± 2.6 

< 4.0 
< 4.0 

2.6 ± 1.8 
< 2.0 

560.7 ± 6.0 
88.0 ± 7.0 

< 1.0 
291.6 ± 11.3 
103.0 ± 12.8 

6.9 ± 1.1 
< 1.0 

4.9 ± 2.1 
28.9 ± 6.2 
12.3 ± 0.9 
4.6 ± 2.4 

173.3 ± 2.4 
< 2.0 
< 3.0 

25.6 ± 9.6 
3.9 ± 2.0 

< 6.0 
24.6 ± 3.5 
2.6 ± 1.8 

< 4.0 
< 3.0 

5.1 ± 3.0 
17.2 ± 3.2 
9.2 ± 2.5 
3.5 ± 2.3 
4.6 ± 1.4 
6.1 ± 2.1 
4.1 ± 1.5 
2.7 ± 0.9 

Concentration (pCi/g + 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

1.6 ± 0.3 1.7 ± 0.2 3.8 ± 0.6 
1.4 ± 0.5 1.1 ± 0.2 NA 
2.1 ± 0.2 1.4 ± 0.1 NA 
1.5 ± 0.1 1.4 ± 0.4 7.0 ± 1.0 
1.2 ± 0.2 < 1.0 NA 
1.0 ± 0.5 1.1 ± 0.7 NA 
1.2 ± 0.5 0.8 ± 0.4 2.9 ± 0.5 
0.7 ± 0.1 1.1 ± 0.6 1.1 ± 0.4 

169.1 ± 48.4 < 1.0 4,400.0 ± 100.0 
23.1 ± 6.4 < 2.0 500.0 ± 10.0 
0.6 ± 0.2 0.9 ± 0.2 NA 

79.3 ± 16.8 < 2.0 3,000.0 ± 100.0 
29.5 ± 8.8 < 1.0 NA 
1.5 ± 0.1 1.4 ± 0.1 3.9 ± 0.7 
0.7 ± 0.2 0.9 ± 0.2 NA 
1.5 ± 0.2 < 1.0 6.3 ± 0.8 
4.9 ± 0.6 0.9 ± 0.4 NA 
1.8 ± 0.2 1.0 ± 0.1 25.0 ± 2.0 
4.3 ± 1.3 < 1.0 93.0 ± 4.0 

61.2 ± 27.3 1.5 ± 0.5 NA 
0.7 ± 0.3 0.8 ± 0.1 1.4 ± 0.4 
2.1 ± 0.6 0.8 ± 0.1 41.0 ± 1.0 

10.5 ± 2.9 1.9 ± 1.3 NA 
0.9 ± 0.2 1.3 ± 0.8 1.0 ± 0.3 
9.9 ± 2.0 1.7 ± 0.7 170.0 ± 10.0 

10.3 ± 1.0 1.3 ± 0.7 NA 
0.9 ± 0.2 1.2 ± 0.6 2.6 ± 0.4 
1.4 ± 0.5 < 1.0 6.0 ± 1.0 
1.2 ± 0.3· < 1.0 NA 
1.5 ± 0.4 1.3 ± 0.5 NA 
1.9 ± 0.3 1.1 ± 0.4 26.0 ± 3.0 
1.3 ± 0.2 1.0 ± 0.8 8.4 ± 0.9 
1.2 ± 0.3 1.1 ± 0.3 8.9 ± 1.5 
1.9 ± 0.5 1.5 ± 0.8 NA 
1.5 ± 0.1 2.3 ± 0.4 4.2 ± 0.6 
1.2 ± 0.4 < 1.0 12.0 ± 1.0 
0.9 ± 0.1 1.0 ± 0.3 4.8 ± 0.6 
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Borehole 
Number• 

B03R113 

B03R35 

B03R34 

B03R36 

B03Rj3 

B03R40 

B03R39 

B03R38 

B03R114 

B03R115 

B03R41 

B03R116 

B03R117 

B03R118 

B03R119 

503_ l12/14/92) 

Coordinate 
East North 

5050.0 600.0 
5050.0 600.0 
5050.0 600.0 
5070.0 240.0 
5070.0 240.0 
5070.0 240.0 
5070.0 350.0 
5070.0 350.0 
5100.0 110.0 
5100.0 110.0 
5100.0 550.0 
5100.0 550.0 
5100.0 550.0 
5140.0 200.0 
5140.0 200.0 
5140.0 200.0 
5140.0 340.0 
5140.0 340.0 
5140.0 450.0 
5140.0 450.0 
5150.0 610.0 
5150.0 610.0 
5150.0 610.0 
5175.0 610.0 
5175.0 610.0 
5200.0 600.0 
5200.0 600.0 
5200.0 625.0 
5200.0 625.0 
5225.0 600.0 
5225.0 600.0 
5250.0 600.0 
5250.0 600.0 
5250.0 600.0 
5250.0 620.0 
5250.0 620.0 
5250.0 620.0 

Sample 
Depth 
(ft) 

o.o - 1.0 
1.0- 2.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 3.0 
7.0 - 8.0 
o.o - 1.0 
2.0 - 4.0 
o.o - 2.0 
2.0 - 4.0 
o.o - 2.0 
4.0 - 6.0 
6.0 - 8.0 
o.o - 2.0 
6.0 - 8.0 
8.0 -10.0 
o.o - 2.0 
2.0 - 3.0 
o.o - 2.0 
6.0 - 7.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
0.0 - 0.5 
0.5 - 1.0 
2.0 - o.o 
2.0 - 3.0 
0.0 - 0.5 
0.5 - 1 .. 0 
o.o - 0.5 
0.5 - 1.0 
o.o - 1.0 
1.0 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 

Table A-10 

(continued) 

Uranium-238 

< 4.0 
5.3 ± 4.5 
5.5 ± 4.0 

32.2 ± 3.5 
12.8 ± 2.9 

< 3.0 
31.8 ± 1.5 

6.4 ± 3.3 
< 2.0 
< 3.0 

15.8 ± 4.3 
212.0 ± 13.5 
208.2 ± 10.1 
45.2 ± 12.1 

110.2 ± 13.2 
75.2. ± 8.0 
3.8 ± 2.8 

15.9 ± 3.8 
9.7 ± 2.6 

< 3.0 
< 4.0 

4.5 ± 3.3 
< 4.0 
< 10 

1.9 ± 1.3 
0.9 ± 0.1 

< 1.0 
< 5 
< 17 

2.0 ± 1.2 
1.8 ± 1.4 

< 5.0 
< 3.0 
< 3.0 

12.2 ± 6.1 
< 5.0 
< 4.0 

Concentration CpCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

1.8 ± 0.3 1.3 ± 0.3 7.0 ± 1.0 
3.9 ± 0.9 < 1.0 NA 
2.0 ± 0.9 < 1.0 NA 
1.1 ± 0.2 1.0 ± 0.3 2.1 ± 0.4 
0.9 ± 0.2 < 1.0 2.2 ± 0.6 
0.9 ± 0.3 0.8 ± 0.4 NA 
4.6 ± 0.6 1.9 ± 1.1 49.0 ± 2.0 
1.3 ± 0.2 1.1 ± 0.3 14.0 ± 1.0 
0.8 ± 0.2 1.2 ± 0.3 1.2± 0.6 
1.0 ± 0.1 1.9 ± 1.0 1.1± 0.3 
3.7 ± 0.1 2.1 ± 0.8 9.3 ± 0.9 

14.0 ± 3.0 < 1.0 NA 
10.4 ± 2.7 1.0 ± 0.7 300.0 ± 10.0 
54.4 ± 14.4 < 1.0 1,200.0 ± 100.0 
58.6 ± 17.9 < 2.0 NA 
36.6 ± 11.0 < 1.0 810.0 ± 10.0 
1.5 ± 0.1 1.5 ± 0.2 6.4 ± 0.8 
1.3 ± 0.3 0.9 ± 0.1 4.6 ± 0.6 
2.1 ± 0.5 1.0 ± 0.4 21.0 ± 2.0 
1.0 ± 0.6 1.0 ± 0.4 1.2± 0.3 
1.7 ± 0.7 1.1 ± 0.2 13.0 ± 2.0 
1.6 ± 0.7 1.2 ± 0.2 NA 
1.3 ± 0.3 1.4 ± 0.5 NA 
1.6 ± 0.1 1.3 ± 0.5 NA 
1.4 ± 0.1 1.4 ± 0.5 NA 
0.9 ± 0.4 3.4 ± 0.5 NA 
0.9 ± 0.2 0.9 ± 0.2 1.1± 0.5 
3.0 ± 0.8 ~-0 ± 0.4 NA 
5.3 ± 1.4 < 1 NA 
1.2 ± 0.4 1.2 ± 0.1 NA 
1.4 ± 0.3 1.4 ± 0.2 NA 
1.6 ± 0.5 1.6 ± 0.9 3.4 ± 0.6 

< 1.0 1.1 ± 0.6 NA 
1.0 ± 0.1 1.1 ± 0.2 NA 
6.2 ± 1.2 < 1.0 74.0 ± 3.0 
1.4 ± 0.4 1.4 ± 0.8 NA 

< 1.0 < 1.0 NA 
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Pa e 5 of 6 

Borehole 
Number• 

B03R45 

B03R120 

B03R46 

B03R121 

B03R122 

B03R123 

B03R44 

B03R43 

B03R42A 

B03R124 

B03R50 

B03R49 

B03R47 

B03R51 

B03R125 

B03R52 

503_006~ (12/14/92) 

Coordinate 
East North 

5275.0 155.0 
5275.0 155.0 
5275.0 610.0 
5275.0 610.0 
5300.0 110.0 
5300.0 110.0 
5300.0 110.0 
5300.0 600.0 
5300.0 600.0 
5300.0 625.0 
5300.0 625.0 
5325.0 610.0 
5325.0 610.0 
5350.0 350.0 
5350.0 350.0 
5350.0 350.0 
5350.0 400.0 
5350.0 400.0 
5350.0 550.0 
5350.0 550.0 
5350.0 625.0 
5350.0 625.0 
5350.0 625.0 
5400.0 200.0 
5400.0 200.0 
5400.0 200.0 
5400.0 250.0 
5400.0 250.0 
5400.0 600.0 
5400.0 600.0 
5450~0 500.0 
5450.0 500.0 
5450.0 550.0 
5450.0 605.0 
5450.0 605.0 
5450.0 605.0 
5475.0 375.0 
5475.0 375.0 

Sample 
Depth 
(ft) 

0.0 - 2.0 
2.0 - 4.0 
0.0 - 0.5 
0.5 - 1.0 
o.o - 2.0 
2.0 - 4.0 
a.o -1o.o 
o.o - 0.5 
0.5 - 1.0 
o.o - 0.5 
0.5 - 1.0 
0.0 - 0.5 
0.5 - 1.0 
0.0 - 1.0 
3.0 - 4.0 
9.0 -10.0 
·o.o - 2 .a 
7.0 - 8.0 
0.0 - 2.0 
9.0 -10.0 
o.o - 1.0 
1.0 2.0 
2.0 - 3.0 
o.o - 2.0 
4.0 - 6.0 

10.0 -12.0 
0.0 - 2.0 
8.0 -10.0 
o.o - 1.0 
2.0 - 3.0 
0.0 - 4.0 
a.o - 9.0 
9.0 -10.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 2.0 
4.0 - 6.0 

Table A-10 

(continued) 

Uranium-238 

< 2.0 
< 2.0 

1.9 ± 1.4 
< 10 
< 2.0 
< 2.0 
< 3.0 
< 8 
< 9 
< 9 
< 8 

3.3 ± 1.3 
< 3 

3.2 ± 0.8 
2.8 ± 2.2 
4.3 ± 1.5 

< 5.0 
2.7 ± 1.8 
8.0 ± 2.4 

18.2 ± 2.5 
10.0 ± 4.3 
19.6 ± 3.3 

< 4.0 
2.0 ± 2.0 

177.2 ± 3.2 
12.2 ± 1.8 

< 2.0 
17.0 ± 3.4 
3.5 ± 2.3 
1.0 ± 0.3 
4.6 ± 2.4 
5.8 ± 2.3 

< 2.0 
3.0 ± 2.8 
9.2 ± 5.4 
3.3 ± 3.1 
3.5 ± 1.4 
1.6 ± 1.4 

Concentration lpCi/g + 2 sigma> 
Radium-226 Thorium-232 Thorium-230. 

1.0 ± 0.1 1.3 ± 0.4 0.9 ± 0.3 
0.8 ± 0.1 0.9 ± 0.1 1.1± 0.3 
1.3 ± 0.1 1.8 ± 0.1 NA 
1.6 ± 0.3 < 1 NA 
0.9 ± 0.1 1.4 ± 0.4 1.1 ± 0.3 
0.9 ± 0.2 1.4 ± 0.4 NA 
1.1 ± 0.2 < 1.0 1.8± 0.4 
1.2 ± 0.3 1.2 ·± 0.3 NA 
1.3 ± 0.2 < 1 NA 
1.3 ± 0.1 1.0 ± 0.4 NA 
1.0 ± 0.4 < 1 NA 
1.3 ± 0.6 1.6 ± 0.3 NA 
1.5 ± 0.3 1.5 ± 0.4 NA 
1.8 ± 0.1 1.3 ± 0.2 10.0 ± 1.0 
1.2 ± 0.5 < 1.0 NA 
1.3 ± 0.3 < 1.0 4.7 ± 0.7 
2.0 ± 0.5 < 1.0 23.0 ± 2.0 
0.8 ± 0.1 1.3 ± 0.4 0.9 ± 0.4 
1.7 ± 0.1 < 1.0 17.0 ± 2.0 
3.6 ± 0.9 1.9 ± 0.5 48.0 ± 4.0 
2.0 ± 0.4 1.5 ± 0.2 7.0 ± 0.8 
4.1 ± 0.6 1.1 ± 0.5 NA 

< 1.0 < 1.0 NA 
< 1.0 < 1.0 1.4± 0.4 

60.0 ± 24.5 5.5 ± 0.1 NA 
0.9 ± 0.1 0.9 ± 0.2 3.8 ± 0.6 
1.5 ± 0.1 1.1 ± 0.7 a. 7 ± 2.0 
2.1 ± 0.6 1.0 ± 0.4 43.0 ± 2.0 
1.5 ± 0.2 1.3 ± 0.4 10.0 ± 1.0 
0.8 ± 0.2 1.2 ± 0.1 0.9 ± 0.3 
2.6 ± 0.5 1.5 ± 0.8 3.2 ± 1.1 
1.2 ± 0.3 1.5 ± 0.6 26.0 ± 3.0 
1~0 ± 0.2 1.3 ± 0.7 NA 
1.9 ± 0.3 < 1.0 4.7 ± 0.7 
1.7 ± 1.2 1.4 ± 0.5 NA 
1.3 ± 0.1 1.4 ± 0.2 NA 
1.7 ± 0.1 1.5 ± 0.3 3.4 ± 0.5 
0.6 ± 0.4 0.8 ± 0.1 0.9 ± 0.4 



)I 
I 

ol!loo 
CD 

Pa e 6 of 6 

Borehole 
Number• 

B03R54 

B03R126 

B03R56 

B03R55 

B03R53 

B03R57 

B03R128 

B03R127 

B03R60 

B03R61 

B03R129 
B03R59 

B03R130 

coordinate 
East North 

5500.0 250.0 
5500.0 250.0 
5525.0 615.0 
5525.0 615.0 
5525.0 615.0 
5570.0 175.0 
5570.0 175.0 
5575.0 170.0 
5575.0 170.0 
5585.0 385.0 
5585.0 385.0 
5600.0 500.0 
5600.0 500.0 
5650.0 600.0 
5650.0 600.0 
5650.0 600.0 
5650.0 625.0 
5650.0 625.0 
5650.0 625.0 
5680.0 375.0 
5680.0 375.0 
5700.0 250.0 
5700.0 250.0 
5700.0 570.0 
5700.0 575.0 
5700.0 575.0 
5700.0 625.0 
5700.0 625.0 
5700.0 625.0 

•sampling locations are shown 
~A- not analyzed. 

503_ .12/14/92) 

Sample 
Depth 
(ft) 

o.o - 2.0 
6.0 - 7.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 1.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 3.0 
o.o - 1.0 
2.0 - 4.0 
o.o - 2.0 
2.0 4.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o ..:.. 1.0 
1.0- 2.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 4.0 
o.o - 1.0 
2.0 - 3.0 
o.o - 3.0 
0.0 - 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0- 2.0 
2.0 - 3.0 

in Figure 2-7. 

Table A-10 

(continued) 

Uranium-238 

2.5 ± 1.4 
2.4 ± 1.1 

< 4.0 
< 4.0 
< 4.0 

3.2 ± 2.0 
< 2.0 

2.2 ± 1.5 
< 2.0 
< 1.0 

5.4 ± 2.3 
1.2 ± 0.4 
2.8 ± 2.0 

< 5.0 
< 4.0 
< 4.0 

3.7 ± 3.1 
5.2 ± 3.7 

< 4.0 
1.7 ± 1.4 

< 3.0 
< 2.0 
< 2.0 
< 2.0 
< 2.0 
< 3.0 
< 5.0 
< 6.0 
< 5.0 

Concentration (pCi/q ± 2 sigma> 
Radium-226 Thorium-232 Thorium-230 

2.1 ± 0.4 1.3 ± 0.6 12.0 ± 1.0 
1.2 ± 0.2 . 0.8 ± o.s 9.6 ± 1.2 
1.5 ± 0.4 1.2 ± 0.3 2.4 ± 0.7 
1.3 ± 0.2 < 1.0 NA 
1.1 ± 0.5 1.0 ± 0.1 NA 
1.2 ± 0.1 1.0 ± 0.3 1.9± 0.4 
0.8 ± 0.4 1.0 ± 0.2 0.8 ± 0.3 
1.1 ± 0.2 1.0 ± 0.3 4.1 ± 0.'7 
0.8 ± 0.2 1.0 ± 0.2 0.8 ± 0.4 
1.0 ± 0.2 1.1 ± 0.1 3.1 ± 0.7 
1.8 ± 0.2 2.2 ± 0.4 1.1 ± 0.4 
1.1 ± 0.4 1.5 ± 0.3 1.8± 0.4 
1.1 ± 0.1 1.3 ± 0.3 1.4± 0.4 

< 1.0 1.4 ± 0.6 3.9 ± 0.6 
1.4 ± 0.3 1.7 ± 0.7 0.0 
1.1 ± 0.3 1.1 ± 0.6 NA 
1.4 ± 0.7 < 1.0 2.7 ± 0.5 
1.2 ± 0.4 1.4 ± 0.3 NA 

< 1.0 < 1.0 NA 
1.0 ± 0.4 1.4 ± 0.5 1.7 ± 0.7 
1.1 ± 0.2 1.5 ± 0.9 1.2± 0.4 
0.8 ± 0.2 0.8 ± 0.2 1.2 ± 0.4 
1.0 ± 0.1 1.3 ± 0.2 1.3± 0.5 
1.1 ± 0.1 1.3 ± 0.5 1.6± 1.1 
1.0 ± 0.2 1.4 ± 0.3 1.6 ± 0.4 
1.0 ± 0.3 1.1 ± 0.3 0.7 ± 0.3 
1.3 ± 0.2 < 1.0 5.0 ± 0.6 
1.8 ± 1.1 1.7 ± 0.7 NA 

< 1.0 1.8 ± 0.4 NA 



~wule A-ll 

First Phase Radionuclide Concentrations in Soils at Seaway 

Pa e 1 of 2 

Sampling Coordinate Depth Concentration {2Cilg) 
Location• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B23R001 1800.0 1200.0 o.o- 1.0 < 6.0 1.1 1.0 1.0 
1800.0 1200.0 1.0- 2 .o < 8.0 2.3 2.0 1.1 
1800.0 1200.0 2.0- 4.0 < 6.0 1.2 2.0 1.4 

B23R002 2000.0 1600.0 o.o- 1.0 < 6.0 2·. 2 <1.0 1.6 
2000.0 1600.0 1.0- 2.0 < 9.0 1.5 2.1 2.0 
2000.0 1600.0 2.0- 3.0 < 6.0 1.0 1.5 1.1 

B23R003 2000.0 1200.0 o.o- 1.0 < 8.0 2.4 1.3 33.0 
2000.0 1200.0 1.0- 2.0 < 6.0 1.4 1.2 7.7 
2000.0 1200.0 2.0- 3.0 <10.0 1.4 2.5 1.3· 
2000.0 1200.0 3.0- 4.0 <13.0 1.5 3.0 1.5 

B23R004 2000.0 850.0 o.o- 1.0 < 5.0 0.8 1.0 1.1 
2000.0 850.0 1.0.;.. 2.0 < 9.0 1.2 2.2 1.8 

)I 2000.0 850.0 2.0- 4.0 < 5.0 0.8 <1.0 2.4 
I 200o.o· 850.0 4.0- 5.0 < 8.0 1.3 2.0 1.4 ~ 
\0 2000.0 850.0 5.o- 6.o <11.0 2.7 2.1 2.3 

2000.0 850.0 6.0- 8.0 < 4.0 0.8 1.2 2.2 

B23R005 2200.0 1650.0 o.o- 1.0 < 4.0 0.8 1.0 1.1 
2200.0 1650.0 1.0- 2.0 < 8.0 1.5 2.3 0.7 
2200.0 1650.0 2.0- 3.0 < 4.0 0.7 1.0 1.0 

B23R006 2200.0 1400.0 o.o- 2.0 < 5.0 1.3 1.1 2.6 
2200.0 1400.0 6.0- 8.0 <24.0 4.0 <2.0 2.3 
2200.0 1400.0 11.0-12.0 <18.0 2.2 <5.0 <1.0 

B23R007 2200.0 1000.0 0.0- 1.0 < 7.0 0.5 1.7 2.0 
2200.0 1000.0 1.0- 2.0 <10.0 2.2 1.4 1.4 
2200.0 1000.0 2.0- 3.0 < 6.0 0.7 <1.0 1.5 
2200.0 1000.0 3.0- 4.0 < 6.0 1.2 1.5 5.0 
2200.0 1000.0 4.0- 5.0 < 6.0 1.2 1.2 4.0 
2200.0 1000.0 5.0- 6.o < 4.0 0.7 1.2 3.7 
2200.0 1000.0 6.0- 7.0 <16.0 3.0 <1 3.8 
2200.0 1000.0 7.0- 8.0 < 5.0 2.1 2.2 2.8 

B23R008 2400.0 1550.0 1.0- 2.0 · < 8.0 4.8 4.0 29.0 
2400.0 1550.0 2.0- 3.0 < 6.0 1.7 1.7 21.0 
2400.0 1550.0 3.0- 4.0 < 6.0 3.0 1.4 85.0 
2400.0 1550.0 11.0-12.0 <11.0 3.0 3.0 3.0 

503_0063 (12/14/92) 



Table A-ll 

(continued) 

Pa e 2 of 2 

Sampling Coordinate Depth Concentration (QCi[g} 
Location• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B23R009 2400.0 1200.0 o.o-2.0 <19.0 16.0 3.0 170.0 
2400.0 1200.0 2.0-3.0 <19.0 21.0 2.0 330.0 
2400.0 1200.0 3.0-4.0 38.0 41.0 <1.0 700.0 
2400.0 1200.0 4.0-6.0 <17.0 14.0 <1.0 220.0 
2400.0 1200.0 6.0-9.0 < 4.0 2.0 0.8 16.0 

B23R010 2600.0 1650.0 o.o-o.5 <18.0 2.5 2.0 2.3 

B23R011 2600.0 1400.0 0.0-1.0 13.0 13.0 1.2 275.0 
2600.0 1400.0 1.0-2.0 < 9.0 3.1 1.0 65.0 
2600.0 1400.0 2.0-3.0 <10.0 1.6 1.2 5.7 

B23R012 2600.0 1000.0 4.0-5.0 < 7.0 4.1 <1.0 25.0 

B23R013 2800.0 1550.0 0.0-1.0 20.0 19.0 <1.0 249.0 
2800.0 1550.0 1.0-2.0 25.0 17.0 <2.0 307.0 

)I 2800.0 1550.0 2.0-4.0 < 8.0 1.3 1.6 11.0 
I 

(11 B23R014 2800.0 1200.0 4.0-6.0 < 8.0 2.7 2.0 5.1 
0 

2800.0 1200.0 6.0-7.0 <14.0 3.0 2.0 4.5 

B23R015 3000.0 1400.0 2.0-5.0 < 8.0 6.0 2.3 ss.o 
3000.0 1400.0 s.o-6.0 <10.0 3.5 1.0 30.0 
3000.0 1400.0 6.0-7.0 <12.0 17.0 <1.0 180.0 

B23R016 2475.0 1640.0 o.o-o.s < 9.0 10.0 <1.0 170.0 
2475.0 1640.0 0.5-1.0 < 9.0 36.0 <1.0 450.0 
2475.0 1640.0 1.0-2.0 <10.0 2.9 3.0 2.2 

B23R017 2485.0 1690.0 o.o-o.5 <15.0 2.3 4.0 ·52.0 
2485.0 1690.0 0.5-1.0 <10.0 1.1 2.0 1.6 
2485.0 1690.0 1.0-2.0 <10.0 < 0.6 2.0 1.4 

B23R018 2485.0 1740.0 o.o-o.5 <10.0 1.3 2.3 2.3 
2485.0 1740.0 0.5-1.0 < 9.0 1.2 1.0 1.2 
2485.0 1740.0 1.0-2.0 < 7.0 1.1 1.4 1.6 

•sampling locations are shown in Figure 2-13. 

503 ' (12/14/92) 



Table A-12 

First Phase Radionuclide Concentrations in Soils at Ashland 2 

Pa e 1 of 7 

sample 
Borehole coordinate Depth Concentration (QCi[g ± 2 sigma} 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B32W002 1785.0 2448.0 o.o - 2.0 < 2.0 1.0 ± 0.1 1.2 ± 0.3 NAb 
1785.0 2448.0 2.0 - 4.0 1.6 ± 1.1 0.7 ± 0.1 0.8 ± 0.1 NA 

B32R101 2300.0 1700.0 o.o - 1.0 < 3.0 1.0 ± 0.2 < 1.0 0.7 ± 0.5 
2300.0 1700.0 1.0 - 2.0 < 2.0 1.3 ± 0.5 1.5 ± 0.4 1.1 ± 0.3 
2300.0 1700.0 2.0 - 3.0 < 3.0 1.0 ± 0.2 1.2 ± 1.0 1.2 ± 0.3 

B32R12 2300.0 2325.0 o.o - 1.0 < 5.0 < 1.0 1.2 ± 0.1 1.2 ± 0.3 
2300.0 2325.0 1.0 - 2.0 < 3.0 1.5 ± 0.2 1.3 ± 0.2 NA 
2300.0 2325.0 2.0 - 3.0 < 6.0 1.8 ± 0.2 2.1 ± 0.7 1.7 ± 0.4 
2300.0 2325.0 3.0 - 4.0 4.1 ± 3.6 2.3 ± 0.6 2.0 ± 0~4 NA 
2300.0 2325.0 4.0 - 5.0 3.8 ± 3.7 1.8 ± 0.4 2.1 ± 0.2 NA 
2300.0 2325.0 5.0 - 6.0 < 5.0 2.1 ± 0.7 < 1.0 NA 
2300.0 2325.0 6.0 - 7.0 8.2 ± 4.8 2.2 ± 0.3 < 1.0 NA 

)I 2300.0 2325.0 7.0 - 8.0 4.7 ± 2.1 2.3 ± 0.2 2.0 ± 0.5 NA 
I 

(.11 2300.0 2325.0 8.0 - 9.0 < 5.0 < 1.0 < 1.0 NA 
1-' B32R07 2300.0 2450.0 o.o - 1.0 < 4.0 1.3 ± 0.2 1.3 ± 0.2 1.7 ± 0.4 

2300.0 2450.0 1.0 - 2.0 < 6.0 3.0 ± 1.2 < 1.0 NA 
2300.0 2450.0 2.0 - 3.0 < 5.0 2.5 ± 1.0 1.6 ± 0.4 2.4 ± 0.5 
2300.0 2450.0 3.0 - 4.0 3.0 ± 1.3 2.2 ± 0.5 1.6 ± 0.6 NA 
2300.0 2450.0 4-.0 - 6.0 < 7.0 2.6 ± 0.5 < 2.0 NA 
2300.0 2450.0 6.0 - 7.0 9.4 ± 4.4 2.4 ± 0.5 2.2 ± 0.8 NA 
2300.0 2450.0 7.0 - 8.0 < 5.0 2.4 ± 1.1 < 1.0 NA 
2300.0 2450.0 8.0 - 9.0 < 5.0 1.7 ± 0.1 1.6 ± 0.9 NA 

B32R102 2300.0 2600.0 o.o - 2.0 < 2.0 < 1.0 < 1.0 1.2 ± 0.6 
2300.0 2600.0 2.0 - 3.0 2.4 ± 1.0 1.1 ± 0.4 1.1 ± 0.31 1.2 ± 0.6 

B32R103 2300.0 2900.0 o.o - 1.0 < 4.0 < 1.0 < 1.0 1.3 ± 0.5 
2300.0 2900.0 1.0- 2.0 < 4.0 1.3 ± 0.1 1.1 ± o.s NA 
2300.0 2900.0 2.0 - 3.0 < 3.0 < 1.0 < 1.0 NA 
2300.0 2.900.0 3.0 - 4.0 < 3.0 < 1.0 < 1.0 NA 
2300.0 2900.0 4.0 - 5.0 < 3.0 1.1 ± 0.4 1.1 ± 0.8 NA 
2300.0 2900.0 5.0 - 6.0 < 3.0 < 1.0 < 1.0 NA 

B32R104 2400.0 1650.0 o.o - 1.0 < 3.0 1.0 ± 0.2 1.2 ± 0.7 1.1 ± 0.4 
2400.0 1650.0 1.0- 2.0 < 3.0 < 1.0 < 1.0 0.6 ± 0.4 

B32R105 2400.0 1700.0 o.o - 1.0 4.6 ± 1.8 1.0 ± 0.2 0.9 ± 0.2 0.6 ± 0.3 
2400.0 1700.0 1.0 - 2.0 < 3.0 0.8 ± 0.1 1.1. ± 0.4 0.8 ± 0.6 
2400.0 1700.0 2.0 - 3.0 < 3.0 1.1 ± 0.3 1.3 ± 1.0 < 0.2 

B32R106 2400.0 1740.0 o.o - 1.0 < 3.0 1.1 ± 0.7 < 1.0 1.3 ± 0.3 
2400.0 1740.0 o.o - 2.0 < 3.0 1.1 ± 0.5 1.0 ± 0.2 1.9 ± 0.6 
2400.0 1740.0 2.0 - 3.0 < 3.0 1.1 ± 0.3 1.0 ± 0.7 0.9 ± 0.6 

B32R107 2400.0 2450.0 o.o - 3.0 < 5.0 1.7 ± 0.5 1.8 ± 0.6 1.2 ± 0.4 

503_0063 (12/14/92) 
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Pa e 2 of 7 

Borehole 
Number• 

B32R108 

B32R01 

B32R109 
B32W003 

B32R03 

B32R110 

B32R111 

B32R112 

B32R19 

503_1 2/14/92) 

Coordinate 
East North 

2400.0 2700.0 
2400.0 2700.0 
2400.0 2700.0 
2400.0 2700.0 
2400.0 2700.0 
2400.0 2700.0 
2400.0 2900.0 
2400.0 2900.0 
2400.0 2900.0 
2400.0 2900.0 
2400.0 2900.0 
2400.0 2900.0 
2400.0 3100.0 
2406.0 2070.0 
2406.0 2070.0 
2425.0 2600.0 
2425.0 2600.0 
2425.0 2600.0 
2425.0 2600.0 
2425.0 2600.0 
2425.0 2600.0 
2430.0 1800.0 
2430.0 1800.0 
2430.0 1800.0 
2450.0 2325.0 
2450.0 2325.0 
2450.0 2325.0 
2450.0 2325.0 
2450.0 2325.0 
2450.0 2325.0 
2450.0 2325.0 
2500.0 1740.0 
2500.0 1740.0 
2500.0 1740.0 
2500.0 2200.0 
2500.0 2200.0 
2500.0 2200.0 
2500.0 2200.0 
2500.0 2200.0 

Sample 
Depth 
(ft) 

o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 3.0 
o.o - 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.5 
4.5 - 6.0 
6.0 - 7.5 
7.5 - 9.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 

Table A-12 

(continued) 

Uranium--238 

1.3 ± 0.6 
1.3 ± 0.5 

< 2.0 
1.5 .t 1.1 

< 3.0 
< 2.0 
< 4.0 
< 3.0 
< 4.0 
< 3.0 
< 4.0 
< 3.0 

68.5 ± 2.0 
< 2.0 

8.1 ± 3.8 
37.1 ± 2.5 

< 4.0 
23.8 ± 5.3 

< 6.0 
< 4.0 

3.1 ± 2.9 
3.9 ± 1.1 
2.2 ± 1.6 
4.5 ± 1.7 

< 5.0 
< 4.0 
< 5.0 
< 5.0 
< 5.0 
< 4.0 
< 7.0 
< 3.0 

2.5 ± 2.0 
< 3.0 
< 6.0 
< 4.0 

2.2 ± 1.5 
< 3.0 
< 3.0 

Concentration (pCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

1.0 ± 0.1 1.2 ± 0.1 1.1 ± 0.3 
1.0 ± 0.1 1.2 ± 0.1 1.3 ± 0.4 
0.9 ± 0.3 1.0 ± 0.2 1.0 ± 0.3 
0.8 ± 0.1 0.8 ± 0.4 0.9 ± 0.3 
0.8 ± 0.2 1.3 ± o.8 0.8 ± 0.3 
0.8 ± 0.1 0.9 ± 0.6 0.8 ± 0.3 

< 1.0 < 1.0 1.8 ± 0.4 
0.9 ± 0.2 1.1 ± 0.3 NA 

< 1.0 < 1.0 1.7 ± 0.4 
< 1.0 < 1.0 1.7 ± 0.4 

1.1 ± 0.3 1.2 ± 0.2 NA 
< 1.0 < 1.0 NA 

1.6 ± 0.3 1.5 ± 0.3 1.5 ± 1.0 
1.2 ± 0.1 1.2 ± 0.5 0.9 ± 0.3 
1.9 ± 0.1 1.4 ± 0.3 4.0 ± 3.0 
7.4 ± 1.9 1.4 ± 0.2 96.0 ± 3.0 
0.9 ± 0.3 1.2 ± 0.5 NA 
5.0 ± 0.9 1.5 ± 0.6 91.0 ± 2.0 
1.0 ± 0.2 1.3 ± 0.1 5.4 ± 1.0 

< 1.0 < 1.0 NA 
1.2 ± 0.1 1.2 ± 0.4 NA 
3.0 ± 0.4 1.7 ± 0.2 14.0 ± 2.0 
1.2 ± 0.5 < 1.0 1.1 ± 0.3 
2.0 ± 0.4 2.0 ± 0.3 0.7 ± 0.3 
1.2 ± 0.1 1.5 ± 0.2 1.5 ± 0.5 

< 1.0 < 1.0 NA 
1.2 ± 0.2 1.7 ± 0.7 1.6 ± 0.8 
1.8 ± 1.1 1.3 ± 0.3 2.4 ± 1.4 
1.8 ± 0.2 1.7 ± 0.3 1.0 ± 1.0 
2.1 ± 0.6 1.9 ± 0.9 < 0.8 
3.6 ± 0.7 < 1.0 9.7 ± 2.6 
1.3 ± 0.4 < 1.0 1.4 ± 0.7 
1.0 ± 0.2 1.5 ± 0.5 1.2 ± 0.7 
1.3 ± 0.8 1.2 ± 0.6 1.0 ± 0.6 
2.1 ± 0.8 < 1.0 43.0 ± 2.0 
1.3 ± 0.7 1.1 ± 0.3 5.6 ± 1.1 
1.0 ± 0.3 0.8 ± 0.4 1.0 ± 0.6 

< 1.0 < 1.0 NA 
0.9 ± 0.2 1.0 ± 0.3 NA 
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Borehole 
Number• 

B32R08 

B32Rl13 

B32R04 

B32R13A 

B32Rl14 

B32R05 

B32R09 

503_0063 (lZ/14/92) 

Coordinate 
East North 

2500.0 2200.0 
2500.0 2450.0 
2500.0 2450.0 
2500.0 2450.0 
2500.0 2450.0 
2500.0 2450.0 
2500.0 2450.0 
2500.0 2450.0 
2525.0 2750.0 
2525.0 2750.0 
2525.0 2750.0 
2550.0 2575.0 
2550.0 2575.0 
2550.0 2575.0 
2550.0 2575.0 
2550.0 2575.0 
2550.0 2575.0 
2550.0 2575.0 
2550.0 2575.0 
2550.0 2365.0 
2550.0 2365.0 
2550.0 2365.0 
2550.0 2365.0 
2600.0 1630.0 
2600.0 1630.0 
2600.0 1630.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2550.0 
2600.0 2450.0 
2600.0 2450.0 
2600.0 2450.0 
2600.0 2450.0 

Sample 
Depth 
(ft) 

5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
7.0 - 8.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
6.0 - 7.5 
7.5 - 9.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 5.5 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 6.0 
6.0 - 7.0 
7.0 - 8.0 
8.0 - 9.0 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 

Table A-12 

(continued) 

Uranium-238 

< 4.0 
6.1 ± 0.8 

182.5 ± 19.5 
150.9 ± 4.0 

7.1 ± 4.4 
3.1 ± 2.7 

17.0 ± 4.8 
< 7.0 
< 3.0 
< 3.0 

2.9 ± 2.0 
263.3 ± 17.7 
15.0 ± 4.0 
5.8 ± 1.5 

10.4 ± 3.9 
8.2 ± 1.9 

< 4.0 
2.3 ± 2.1 
4.6 ± 2.7 

< 4.0 
3.2 ± 1.4 

< 5.0 
< 4.0 
< 3.0 
< 2.0 

4.8 ± 2.9 
54.2 ± 6.5 
89.7 ± 9.6 

< 4.0 
147.0 ± 3.0 

< 3.0 
< 3.0 

2.5 ± 2.0 
< 3.0 

3.4 ± 3.3 
30.1 ± 5.3 
8.1 ± 4.5 

141.2 ± 18.3 
< 4.0 

Concentration CpCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

1.1 ± 0.4 1.0 ± 0.1 NA 
1.7 ± 0.4 1.4 ± 0.1 20.0 ± 50.0 

60.1 ± 17.4 < 2.0 20.0 ± 50.0 
59.0 ± 12.4 4.1 ± 0.9 NA 
2.8 ± 1.0 1.7 ± 1.2 NA 
3.2 ± 0.4 2.0 ± 0.6 77.0 ± 2.0 
4.2 ± 0.9 1.6 ± 1.1 77 .o ± 2.0 

< 1.0 < 1.0 57.0 ± 2.0 
< 1.0 < 1.0 0.8 ± 0.3 

1.2 ± 0.2 1.8 ± 0.4 1.1 ± 0.3 
1.3 ± 0.1 1.5 ± 0.7 1.2 ± 0.3 

61.5 ± 21.5 27.0 ± 4.4 1,500.0 ± 100.0 
1.7 ± 0.7 1.2 ± 0.3 NA 
1.5 ± 0.1 1.1 ± 0.2 NA 
2.3 ± 0.5 1.6 ± 0.9 NA 
3.1 ± 0.7 1.3 ± 0.5 58.0 ± 2.0 
1.1 ± 0.2 1.1 ± 0.1 3.0 ± 1.0 
1.1 ± 0.5 1.2 ± 0.4 NA 
1.0 ± 0.2 1.2 ± 0.5 NA 
1.2 ± 0.4 < 1.0 1.1 ± 0.3 
1.5 ± 0.2 < 1.0 NA 
1.5 ± 0.6 2.1 ± 0.7 NA 
1.0 ± 0.6 < 1.0 1.4 ± 0.6 
1.4 ± 0.6 < 1.0 1.4 ± 0.5 
0.7 ± 0.3 1.0 ± 0.6 0.7 ± 0.3 
1.7 ± 0.4 < 1.0 1.4 ± 0.8 

189.0 ± 53.1 < 2.0 2,200.0 ± 100.0 
42.6 ± 6.9 < 5.0 2,200.0 ± 100.0 

< 1.0 1.6 ± 0.5 NA 
50.1 ± 14.9 < 7.0 840.0 ± 80.0 

< 1.0 < 1.0 460.0 ± 10.0 
0.8 ± 0.2 0.8 ± 0.1 7.1 ± 1.4 
1.2 ± 0.5 < 1.0 NA 
0.9 ± 0.1 0.9 ± 0.2 NA 
4.6 ± 0.8 < 1.0 NA 

18.8 ± 4.3 < 4.0 500.0 ± 50.0 
5.8 ± 0.6 < 1.0 NA 

42.7 ± 13.0 2.5 ± 2.0 440.0 ± 10.0 
1.7 ± 0.7 < 1.0 5.1 ± 0.6 
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Borehole 
Number• 

B32R02 

B32R115 
B32Rll6 

B32R17A 

B32Rl17 

B32Rll8 

B32Rll9 

B32R14 

B32R06 

503_~' .12/14/92) 

Coordinate 
East North 

2600.0 2450.0 
2600.0 2450.0 
2600.0 2450.0 
2600.0 2450.0 
2600.0 2660.0 
2600.0 2660.0 
2600.0 2660.0 
2600.0 2660.0 
2600.0 2660.0 
2600.0 2660.0 
2600.0 2900.0 
2625.0 2150.0 
2625.0 2150.0 
2625.0 2150.0 
2625.0 2150.0 
2625.0 2250.0 
2625.0 2250.0 
2625.0 2250.0 
2625.0 2250.0 
2650.0 1660.0 
2650.0 1660.0 
2650.0 1660.0 
2650.0 1700.0 
2650.0 1700.0 
2650.0 1700.0 
2650.0 2775.0 
2650.0 2775.0 
2700.0 2350.0 
2700.0 2350.0 
2700.0 2350.0 
2700.0 2350.0 
2700.0 2350.0 
2700.0 2350.0 
2750.0 2550.0 
2750.0 2550.0 
2750.0 2550.0 
2750.0 2550.0 
2750.0 2550.0 
2750.0 2550.0 

Sample 
Depth 
(ft) 

4.0 - 5.0 
5.0 - 6.0 
6.0 - 7.5 
7.5 - 9.0 
o.o - 1.0 
1.0- 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 6.0 
o.o - 1.0 
1.0- 2.0 
2.0 - 3.0 
3.0 - 6.0 
0.0 - 1.0 
1.0- 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 2.0 
2.0 - 3.0 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 6.0 
6.0 - 7.0 
7.0 - 8.0 

Table A-12 

(continued) 

Uranium-238 

4.4 ± 3.5 
< 4.0 
< 4.0 
< 3.0 

26.5 ± 9.8 
< 6.0 
< 5.0 
< 5.0 
< 3.0 
< 6.0 

9.9 ± 3.2 
< 2.0 
< 2.0 

2.5 ± 1.7 
< 3.0 

7.8 ± 2.8 
29.1 ± 2.8 
65.0 ± 6.0 
17.8 ± 7.5 

< 3.0 
< 3.0 
< 2.0 
< 3.0 
< 3.0 
< 2.0 
< 3.0 

2.5 ± 1.9 
< 5.0 
< 4.0 

4.8 ± 4.0 
< 4.0 
< 4.0 
< 3.0 

163.2 ± 12.4 
168.0 ± 22.0 
244.6 ± 13.0 
67.8 ± 6.2 
20.3 ± 2.4 
19.9 ± 4.1 

Concentration CpCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

1.2 ± 0.3 1.1 ± 0.2 310.0- ± 10.0 
< 1.0 < 1.0 NA 

0.9 ± 0.4 1.4 ± 0.4 NA 
< 1.0 < 1.0 NA 
< 1.0 < 1.0 11.0 ± 1.0 

1.0 ± 0.3 1.1 ± 0.2 11.0 ± 1.0 
1.4 ± 0.3 1.1 ± 0.2 41.0 ± 2.0 

. 1.0 ± 0.2 1.2 ± 0.5 2.7 ± 1.0 
< 1.0 < 1.0 NA 

1.0 ± 0.4 1.1 ± 0.4 NA 
1.2 ± 0.1 1.1 ± 0.2 1.4 ± 0.3 
1.0 ±· 0.2 1.0 ± 0.8 1.1 ± 0.7 
1.0 ± 0.2 1.3 ± 0.9 1.2 ± 0.3 
1.0 ± 0.2 1.3 ± 0.2 0.7 ± 0.3 
0.9 ± 0.2 1.2 ± 0.1 0.9 ± 0.3 
2.8 ± 1.1 1.1 ± 0.2 NA 
2.9 ± 0.5 2.6 ..!: 0.5 NA 
5.3 ± 4.0 2.3 ± i.o 310.0 ± 10.0 
3.7 ± 0.4 < 1.0 44.0 ± 3.0 
1.5 ± 0.5 < 1.0 0.9 ± 0.3 
1.2 ± 0.2 < 1.0 2.5 ± 1.4 
1.1 ± 0.2 < 1.0 1.0 ± 0.8 
1.3 ± 0.2 1.4 ± 0.2 1.1 ± 0.7 
1.1 ± 0.3 < 1.0 1.4 ± 0.4 
0.9 ± 0.1 1.2 ± 0.6 0.9 ± 0.6 
1.1 ± 0.3 1.2 ± 0.5 0.5 ± 0.2 
0.9 ± 0.5 1.3 ± 0.4 NA 
1.7 ± 1.6 1.3 ± 0.8 1.6 ± 0.7 
1.8 ± 1.1 1.5 ± 1.3 1.6 ± 0.7 
2.3 ± 1.0 1.9 ± 0.8 1.5 ± 0.3 
1.3 ± 0.3 < 1.0 1.5 ± 0.3 

< 1.0 < 1.0 NA 
0.9 ± 0.2 0.9 ± 0.2 NA 

46.6 ± 15.7 < 8.0 1,400.0 ± 100.0 
66.7 ± 20.0 3.1 ± 2.6 NA 
61.2 ± 18.6 < 2.0 NA 
15.2 ± 4.4 1.6 ± 0.9 330.0 ± 30.0 
1.7 ± 0.1 1.0 ± 0.3 NA 
0.8 ± 0.2 0.6 ± 0.3 NA 
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Borehole 
Number• 

B32R120 

B32R10 

B32R121 
B32R122 

B32R123 

B32R18 

B32Rl5 

503_0063 (12/l~/9Z) 

coordinate 
East North 

2750.0 2550.0 
2750.0 2650.0 
2750.0 2650.0 
2750.0 2650.0 
2750.0 2650.0 
2750.0 2650.0 
2750.0 2650.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2447.0 
2775.0 2750.0 
2800.0 1630.0 
2800.0 1630.0 
2800.0 1630.0 
2800.0 2150.0 
2800.0 2150.0 
2800.0 2150.0 
2800.0 2150.0 
2800.0 2150.0 
2800.0 2150.0 
2800.0 2250.0 
2800.0 2250.0 
2800.0 2250.0 
2800.0 2250.0 
2800.0 2250.0 
2800.0 2250.0 
2800.0 2250.0 
2800.0 2250.0 
2800.0 2350.0 
2800.0 2350.0 
2800.0 2350.0 
2800.0 2350.0 
2800.0 2350.0 

Sample 
Depth 
(ft) 

8.0 - 9.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
6.0 - 7.0 
7.0 - 8.0 
8.0 - 9.0 
o.o - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
6.0 - 7.0 
8.0 - 9.0 
o.o - 1.0 
1.0 - 2.0 
2.0 3.0 
3.0 - 4.0 
4.0 - 5.0 

Table A-12 

(continued) 

Uranium-238 

2.6 ± 2.2 
7.7 ± 4.1 
5.2 ± 3.9 

< 2.0 
< 3.0 
< 3.0 
< 3.0 
< 3.0 

4.4 ± 3.5 
6.3 ± 2.9 

< 4.0 
< 4.0 
< 4.0 
< 5.0 
< 4.0 
< 3.0 

27.2 ± 1.5 
4.1 ± 1.0 

< 2.0 
< 4.0 
< 3.0 

3.1 ± 1.6 
< 2.0 
< 3.0 

1.8 ± 1.7 
< 3.0 
< 4.0 
< 7.0 
< 4.0 
< 3.0 
< 3.0 

5.4 ± 3.2 
5.1 ± 3.0 

< 3.0 
88.9 ± 2.8 

106.0 ± 2.6 
4.9 ± 3.7 
5.9 ± 2.9 
7.0 ± 1.7 

Concentration (pCi/g + 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

0.8 ± 0.4 1.1 ± 0.5 21.0 ± 1.0 
1.6 ± 0.3 1.5 ± 0.5 5.6 ± 1.5 
1.2 ± 0.5 < 1.0 NA 
1.6 ± 0.2 1.3 ± 0.4 NA 

< 1.0 < 1.0 NA 
0.8 ± 0.2 1.0 ± 0.3 NA 

< 1.0 < 1.0 NA 
1.4 ± 0.6 1.2 ± 0.7 2.1 ± 0.4 

< 1.0 1.7 ± 0.7 39.0 ± 4.0 
1.7 ± 0.5 1.8 ± 0.9 15.0 ± 1.0 
1.1 ± 0.4 < 1.0 13.0 ± 2.0 
1.2 ± 0.3 1.2 ± 0.3 NA 

< 1.0 < 1.0 NA 
0.9 ± 0.3 1.0 ± 0.3 NA 
1.0 ± 0.3 1.1 ± 0.4 NA 
0.9 ± 0.3 1.1 ± 0.4 NA 
1.6 ± 0.1 1.4. ± 0.3 5.9 ± 0.7 
1.2 ± 0.2 1.5 ± 0.5 0.9 ± 0.4 
1.0 ± 0.3 1.1 ± 0.2 0.9 ± 0.6 

< 1.0 < 1.0 0.9 ± 0.3 
< 1.0 1.0 ± 0.5 1.1 ± 1.0 

0.7 ± 0.1 1.0 ± 0.3 0.8 ± 0.6 
0.8 ± 0.4 < 1.0 < 0.2 

< 1.0 0.9 ± 0.3 < 0.2 
0.7 ± 0.4 0.9 ± 0.2 < 0.1 
1.2 ± 0.3 < 1.0 1.3 ± 0.4 
1.4 ± 0.4 0.9 ± 0.2 1.1 ± 0.6 

< 1.0 < 2.0 NA 
1.2 ± 0.4 .1.2 ± 0.7 1.2 ± 0.3 

< 1.0 1.2 ± 0.1 NA 
1.1 ± 0.4 1.1 ± 0.7 NA 
1.3 ± 0.1 < 1.0 NA 
·1.2 ± 0.1 < 1.0 11.0 ± 1.0 
1.1 ± 0.3 1.2 ± 0.3 NA 

35.2 ± 8.9 < 3.0 14.0 ± 1.0 
23.3 ± 5.6 < 5.0 NA 
1.3 ± 0.2 1.3 ± 0.4 NA 
1.2 ± 0.3 1.2 ± 0.2 NA 
3.9 ± 1.1 1.7 ± 0.5 45.0 ± 2.0 
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Borehole 
Number• 

832R124 
B32R125 

B32R126 

B32Rl1A 

B32R127 

B32R128 
B32R129 

B32Rl30 

B32R16 

503 . ...2/14/92) 

Coordinate 
East North 

2800.0 2350.0 
2800.0 2700.0 
2800.0 2800.0 
2800.0 2800.0 
2800.0 2800.0 
2800.0 2800.0 
2800.0 2800.0 
2825.0 2575.0 
2825.0 2575.0 
2825.0 2575.0 
2825.0 2575.0 
2825.0 2575.0 
2825.0 2575.0 
2875.0 2450.0 
2875.0 2450.0 
2875.0 2450.0 
2875.0 2450.0 
2875.0 2450.0 
2875.0 2450.0 
2875.0 2450.0 
2875.0 2450.0 
2900.0 2200.0 
2900.0 2200.0 
2900.0 2200.0 
2900.0 2200.0 
2900.0 2200.0 
2900.0 2200.0 
2900.0 2625.0 
2925.0 2475.0 
2925.0 2475.0 
2950.0 2675.0 
2950~0 2675.0 
2950.0 2675.0 
2950.0 2675.0 
2950.0 2675.0 
2950.0 2675.0 
2975.0 2350.0 
2975.0 2350.0 
2975.0 2350.0 

Sample 
Depth 
(ft) 

5.0 - 6.0 
o.o - 3.0 
0.0 - 1.5 
1.5 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
6.0 - 7.5 
7.5 - 9.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 3.0 
0.0 - 1.0 
0.1 - 3.0 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 3.0 

Table A-12 

(continued) 

Uranium-238 

3.0 ± 2.2 
10.2 ± 2.2 
3.0 ± 1.6 
3.9 ± 1.2 

< 3.0 
< 3.0 
< 3.0 
< 5.0 

6.0 ± 2.2 
< 9.0 
< 4.0 
< 4.0 
< 3.0 

48.5 ± 5.1 
55.7 ± 9.7 
21.5 ± 7.5 
38.0 ± 7.4 
36.5 ± 4.6 

141.5 ± 15.7 
110.9 ± 8.3 

2.8 ± 2.6 
2.0 ± 1.5 

< 2.0 
< 4.0 

1.7 ± 1.3 
< 2.0 
< 2.0 

3.4 ± 2.1 
6.3 ± 1.9 
3.7 ± 2.2 
9.4 ± 3.5 

< 4.0 
< 5.0 

3.9 ± 2.2 
< 3.0 
< 3.0 
< 4.0 
< 8.0 
< 4.0 

Concentration (pCi/g + 2 sigma> 
Radium-226 Thorium-232 Thorium-230 

1.1 ± 0.5 < 1.0 29.0 ± 2.0 
1.6 ± 0.1 1.5 ± 0.1 1.5 ± 0.4 
1.2 ± 0.3 < 1.0 2.3 ± 0.8 
1.1 ± 0.2 1.0 ± 0.1 NA 

< 1.0 < 1.0 NA 
0.9 ± 0.1 0.9 ± 0.5 NA 

< 1.0 < 1.0 NA 
1.2 ± 0.4 < 1.0 1.4 ± 0.4 
1.5 ± 0.2 1.6 ± 0.3 NA 
1.8 ± 0.8 < 2.0 1.0 ± 0.4 0 

1.0 ± 0.1 1.2 ± 0.5 NA 
1.1 ± 0.1 < 1.0 NA 
1.1 .± 0.5 1.1 ± 0.5 NA 

10.2 ± 2.8 < 2.0 NA 
18.5 ± 4.6 < 1.0 NA 
8.1 ± 1.7 1.5 ± 0.2 NA 

12.5 ± 1.5 < 2.0 NA 
11.5 ± 2.5 1.5 ± 1.2 NA 
44.1 ± 12.4 < 2.0 NA 
24.7 ± 6.8 < 1.0 409.0 ± 10.0 
1.2 ± 0.5 1.4 ± 0.6 2.6 ± 0.7 
1.3 ± 0.4 1.3 ± 0.8 4.1 ± 0.6 
0.9 ± 0.7 1.0 ± 0.2 0.9 ± 0.3 
1.4 ± 0.3 1.9 ± 0.2 1.2 ± 0.5 
0.8 ± 0.1 1.1 ± 0.1 1.1 ± 0.4 
0.8 ± 0.6 1.1 ± 0.4 0.7 ± 0.3 
0.7 ± 0.3 0.9 ± 0.4 1.0 ± 0.3 

< 1.0 1.2 ± 0.1 o.8 ± 0.3 
1.9 ± 0.3 1.6 ± 0.7 6.1 ± 0.7 
1.0 ± 0.2 1.0 ± 0.1 NA 
1.3 ± 0.3 < 1.0 17.0 ± 2.0 

< 1.0 < 1.0 NA 
1.4 ± 0.1 1.3 ± 1.0 NA 
1.0 ± 0.2 0.9 ± 0.2 NA 
1.1 ± 0.3 < 1.0 NA 

< 1.0 < 1.0 NA 
1.6 ± 0.3 < 1.0 NA 
2.0 ± 0.7 < 2.0 NA 
1.3 ± 0.4 < 1.0 NA 



)II 
I 

(.11 
...,J 

Pa e 7 of 7 

Borehole 
Number• 

B32R131 

B32R132 

B32R133 
B32R134 

B32R135 

B32R136 

B32R137 

B32R138 
B32R139 
B32R140 
B32R141 
B32R142 
B32R143 
B32R144 
B32R145 
B32R146 

Coordinate 
East North 

2975.0 2350.0 
2975.0 2350.0 
3000.0 '2600.0 
3000.0 2600.0 
3000.0 2600.0 
3000;.0 2600.0 
3000.0 2600.0 
3000.0 2600.0 
3000.0 2700.0 
3000.0 2700.0 
3000.0 2700.0 
3000.0 2700.0 
3000.0 2700.0 
3000.0 2700.0 
3050.0 2250.0 
3050.0 2500.0 
3050.0 2500.0 
3050.0 2600.0 
3050.0 2600.0 
3050.0 2600.0 
3050.0 2600.0 
3100.0 2500.0 
3100.0 2500.0 
3200.0 2300.0 
3200.0 2300.0 
3200.0 2300.0 
3275.0 2190.0 
3300.0 2050.0 
3300.0 2100.0 
3500.0 1700.0 
4050.0 3450.0 
4100~0 1900.0 
5000.0 2490.0 
5075.0 2480.0 
5125.0 2525.0 

•sampling locations are shown 
~A- not analyzed. 

503_0063 (12/14/9Z) 

Sample 
Depth 
(ft) 

3.0 - 6.0 
6.0 - 9.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
5.0 - 6.0 
o.o - 3.0 
o.o - 1.5 
1.5 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 6.0 
o.o - 1.5 
1.5 - 3.0 
o.o - 1.0 
1.0 - 2.0 
2.0 - 3.0 
o.o - 0.5 
o.o - 0.5 
o.o - 3.0 
o.o - 0.5 
o.o - 0.5 
o.o - 0.5 
o.o - 0.5 
o.o - 0.5 
o.o - 0.5 

in Figure 2-10. 

Table A-12 

(continued) 

Uranium-238 

< 3.0 
< 3.0 

42.8 ± 1.3 
11.4 ± 1.3 

< 7.0 
< 3.0 

4.1 ± 2.2 
< 4.0 
< 3.0 
< 2.0 

3.5 ± 2.2 
< 2.0 
< 2.0 
< 2.0 

3.8 ± 2.0 
11.6 ± 5.6 

< 3.0 
< 2.0 
< 3.0 

2. 5 . ± 1.0 
< 2.0 

68.9 ± 2.6 
10.4 ± 4.9 
35.5 ± 2.8 
8.1 ± 3.3 
6.4 ± 4.4 
4.2 ± 2.2 

< 2.0 
5.6 ± 3.5 
2.5 ± 2.0 

< 2.0 
< 2.0 
< 2.0 

13.2 ± 7.1 
1.4 ± 0.6 

Concentration <pCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

1.0 ± 0.3 < 1.0 NA 
1.1 ± 0.3 < 1.0 NA 
1.9 ± 0.1 1.3 ± 0.2 13.0 ± 2.0 
1.6 ± 0.4 1.6 ± 0.4 3.5 ± 0.6 

< 1.0 < 2.0 1.1 ± 0.4 
1.1 ± 0.2 0.9 ± 0.4 1.1 ± 0.7 
1.2 ± 0.1 1.3 ± 0.3 0.5 ± 0.5 

< 1.0 < 1.0 1.3 ± 0.7 
1.0 ± 0.3 < 1.0 0.7 ± 0.3 
0.9 ± 0.2 1.5 ± 0.1 1.0 ± 0.5 
1.0 ± 0.3 < 1.0 0.8 ± 0.3 

. 
< 1.0 1.3 ± 0.2 1.3 ± 0.3 

1.1 ± 0.1 1.3 ± 0.4 0.7 ± 0.3 
0.7 ± 0.2 0.8 ± 0.2 0.6 ± 0.2 
0.8 ± 0.4 1.4 ± 0.5 0.7 ± 0.3 

< 1.0 < 1.0 1.9 ± 0.4 
1.2 ± 0.4 1.3 ± 0.2 NA 
0.9 ± 0.4 1.1 ± 0.3 0.7 ± 0.5 

< 1.0 1.1 ± 0.8 2.2 ± 1.6 
1.4 ± 0.2 1.3 ± 0.6 1.3 ± 0.6 
1.1 ± 0.1 1.3 ± 0.4 20.0 ± 2.0 
2.4 ± 0.2 1.7 ± 0.3 9.9 ± 0.8 
1.4 ± 0.3 < 1.0 NA 
2.1 ± 0.3 1.6 ± 0.1 NA 
1.1 ± 0.2 1.1 ± 0.6 0.9 ± 0.3 
1.4 ± 0.1 1.3 ± 0.3 NA 
0.9 ± 0.4 < 1.0 2.6 ± 1.8 

< 1.0 < 1.0 1.2 ± 0.6 
1.1 ± 0.1 1.0 ± 0.2 2.9 ± 0.5 

< 1.0 1.3 ± 0.4 1.4 ± 0.6 
< 1.0 1.1 ± 0.3 1.4 ± 0.6 

1.1 ± 0.2 1.3 ± 0.4 4.1 ± 0.6 
0.8 ± 0.3 0.9 ± 0.3 2.7 ± 1.7 

< 2.0 1.8 ± 0.1 1.1 ± 0.5 
0.7 ± 0.3 < 1.0 1.7 ± 0.7 



Table A-13 

Pirst Phase Radionuclide concentrations in Soils at Ashland 2 South 

Pa e of 2 

Sample 
Borehole Coordinate Depth Concentration {~Cilg ± 2 sigma) 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 

B55W032M 3012.4 2753.4 o.o - 2.0 < 4.0 < 1.0 1.2 ± 0.2 
B55W031S 3311.2 2217.9 o.o - 2.0 < 4.0 0.9 ± 0.2 1.2 ± 0.1 

3311.2 2217.9 2.0 - 3.0 1.2 ± 0.6 1.1 ± 0.1 1.1 ± 0.1 
B55G031 3600.0 2300.0 o.o - 2.0 3.3 ± 2.5 1.3 ± 0.3 1.6 ± 0.7 
B55G030 3600.0 2800.0 o.o - 2.0 < 2.0 1.0 ± 0.1 1.7 ± 0.6 

''"'·~033M 3797.9 3087.5 2.0 - 3.0 < 8.0 0.9 ± 0.1 1.0 ± 0.1 
3797.9 3087.5 3.0 - 4.0 < 7.0 0.7 ± 0.2 0.8 ± 0.4 

B55G035 3800.0 2150.0 o.o - 2.0 < 4.0 1.2 ± 0.3 1.3 ± 0.6 
3800.0 2150.0 2.0 - 3.0 < 2.0 1.1 ± 0.2 1.2 ± 0.2 

B55G034 3800.0 2300.0 o.o - 1.0 ~ 0 1.3 ± 0.1 1.6 ± 0.7 
3800.0 2300.0 2.0 - 3.0 <. ..:.o 1.0 ± 0.1 1.1 ± 0.2 

B55G033 3800.0 2550.0 o.o - 1.0 < 3.0 0.9 ± 0.2 < 1.0 
)I 3800.0 2550.0 2.0 - 3.0 2.1 ± 1.4 0.9 ± 0.2 1.4 ± 0.4 
I B55G032 3800.0 2800.0 o.o - 1.0 < 4.0 0.8 ± 0.2 < 1.0 01 

00 3800.0 2800.0 2.0 - 3.0 < 3.0 1.0 ± 0.1 1.2 ± 0.5 
3800.0 2800.0 7.0 - 8.0 2.1 ± 1.4 0.9 ± 0.1 1.2 ± 0.3 

B55G038 4034.4 2306.0 o.o - 2.0 3.3 ± 2.7 1.0 ± 0.6 1.0 ± 0.3 
4034.4 2306.0 2.0 - 3.0 < 2.0 1.2 ± 0.2 1.6 ± 0.3. 

B55G037 4200.0 2550.0 o.o - 1.0 < 3.0 1.2 ± 0.1 < 1.0 
4200.0 2550.0 2.0 - 3.0 < 2.0 0.8 ± 0.2 1.4 ± 0.2 

B55G036 4200.0 2800.0 o.o - 2.0 < ·J.O 1.2 ± 0.3 1.2 ± 0.3 
B55G039 4293.1 2092.1 o.o - 2.0 < 4.0 1.2 ± 0.1 1.3 ± 0.6 

4293.1 2092.1 2.0 - 4.0 2.3 ± 2.1 1.1 ± 0.5 1.1 ± 0.3 
B55G042 4500.0 2307.0 o.o - 1.0 < 3.0 1.2 ± 0.3 1.3 ± 0.1 

4500.0 2307.0 2.0 - 3.0 < 3.0 1.0 ± 0.4 < 1.0 
B55G041 4500.0 2550.0 o.o - 2.0 < 4.0 1.2 ± 0.4 1.3 ± 0.6 
B55G040 4500.0 2816.0 o.o - 1.0 < 3.0 1.1 ± 0.4 1.1 ± 0.2 

4500.0 2816.0 2.0 - 3.0 < 2.0 0.9 ± 0.1 1.2 ± 0.4 
B55W036D 4584.3 3096.3 o.o - 1.0 < 3.0 1.1 ± 0.1 1.3 ± 0.4 

4584.3 3096.3 2.0 - 3.0 < 7.0 0.9 ± 0.1 1.0 ± 0.1 
B55W035S 4598.9 3100.6 o.o - 2.0 2.6 ± 1.2 1.3 t 0.3 1.2 ± 0.2 

4598.9 3100.6 2.0 - 3.0 < 3.0 1.0 !: 0.2 1.3 ± 0.3 
. B55W039S 4601.9 2097.6 o.o - 1.0 < 3.0 < 1.0 1.4 ± 0.4 

4601.9 2097.6 2.0 - 3.0 < 2.0 1.3 ± 0.2 1.4 ± 0.5 
B55G045 4700.0. 2300.0 o.o - 2.0 < 3.0 1.0 ± 0.3 1.0 ± 0.2 
B55G041 4700.0 2550.0 o.o - 2.0 < 3.0 1.2 ± 0.1 1.0 ± 0.1 
B55G043 4700.0 2800.0 o.o - 2.0 < 3.0 1.0 ± 0.3 < 1.0 

503_( .12/14/92) 
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Coordinate 

Table A-13 

(continued) 

Concentration CpCi/g ± 2 sigma> Borehole 
Number• East North 

Sample 
Depth 
(ft) Uranium-238 Radium-226 Thorium-232 

B55G038D 5503.6 2749.1 o.o - 1.0 < 3.0 1.0 ± 0.3 1.3 ± 0.2 
5503.6 2749.1 2.0 - 4.0 < 2.0 0.8 ± 0.1 0.9 ± 0.1 

B55W037M 5509.1 3094.6 o.o - 2.0 < 2.0 1.1 ± 0.2 1.2 ± 1.0 
5509.1 3094.6 2.0 - 3.0 < 3.0 1.0 ± 0.4 < 1.0 

•sorehole locations are shown in Figure 2-10. 

503_0063 (12/14/92) 



Table A-14 

Second Phase Radionuclide Concentrations in Soils at Linde 

Pa e 1 of 3 

Sample 
Borehole coordinate Depth Concehtration {RCilg ± 2 sigma} 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232 Thorium-230 

B29R126 2900 2250 o-o.5 13.0 ± 10.0 3.6 ± 1.1 < 0.9 1.7± 0.7 
B29Rl27 2954 1900 o-o.5 < 5.2 < 0.3 < 0.3 < 0.4 
B29R128 2920 1850 0-0.5 < 5.4 1.3 ± 0.4 0.9 ± 0.4 < 0.5 

0-1 4.0 ± 2.6 4.9 ± 0.7 0.9 ± 0.3 21.0 ± 2.0 
1-2 < 6.4 1.8±0.7 0.9 ± 0.4 2.3 ± 0.8 
2-3 < 5.9 1.4 ± 0.7 1.0 ± 0.5 2.6 ± 0.8 

B29Rl29 3006 2100 0-0.5 16.0 ± 7.0 9.1 ± 1.0 0.9 ± 0.9 6.3 ± 1.2 
B29Rl30 2970 2200 0-0.5 6.9 ± 4.2 4.0 ± 0.9 1.4 ± 0.9 12.0 ± 2.0 
B29Rl31 2960 2000 0-0.5 < 4.1 0.9 ± 0.5 < 0.7 < 0.4 
B29Rl32 2930 2300 0-0.5 < 10 2.1 ± 0.6 1.5 ± 0.5 9.3 ± 1.5 
B29Rl33 2980 2050 o-o.s < 9.6 0.7 ± 0.6 1.2 ± 0.8 < 0.3 
B29Rl34 2900 1800 o-o.s < 4.7 1.6 ± 0.5 1.1 ± 0.3 6.5 ± 1.2 

)ol B29R135 2900 1700 0-0.5 10.0 ± 10.0 3.2 ± 0.8 < 0.7 < 0.4 ' 
I 

B29R136 2940 1950 o-o.5 < 3.8 0.6 ± 0.3 < 0.3 2.8 ± 0.9 0"1 
0 B29R137 2865 2300 o-o.s 14.0 ± 7.0 3.0 ± 1.1 1.2 ± 1.1 1.6± 0.7 

B29R138 2900 2200 o-o.5 9.6 ± 9.1 3.6 ± 0.9 < 0.8 5.5 ± 1.1 
B29R139 2980 2150 0-0.5 < 5.6 1.5 ± 0.5 <: 0.9 1.3± 0.6 
B29R140 2800 1700 o-o.5 10.0 ± 6.0 5.2 ± 0.9 0.7 ± 0.7 8.2 ± 1.4 

0-1 s.o ± 4.7 1.9 ± 0.7 1.3 ± 0.6 2.7 ± 0.8 
1-2 < 4.7 1.0 ± 0.5 1.2 ± 0.5 1.7 ± 0.7 
2-3 < 4.8 1.1 ± 0.5 1.1 ± 0.6 1.2± 0.6 

B29R141 2928 1940 0-1 < 6.1 1.2 ± 0.5 1.8 ± 0.6 1.1± 0.6 
1-2 < 8.8 0.5 ± 0.4 < 1.0 0.9 ± 0.6 
2-3 < 8.8 0.8 ± 0.5 1.1 ± 0.6 1.0± 0.6 

B29R142 2860 2010 0-1 14.0 ± 10 6.7 ± 0.8 1.0 ± 0.3 15.0 ± 2.0 
1-2 8.4 ± 8.1 1.6 ± 0.5 1.4 ± 0.8 2.6 ± 0.8 
2-3 < 5.2 1.6 ± 0.4 1.0 ± 0.6 1.5± 0.7 

B29R143 2870 2100 0-1 10.0 ± 9.0 3.6 ± u.s 1.2 ± 0.8 2.6 ± 0.8 
1-2 < 4.9 1.1 ± 0.6 1.4 ± 0.8 1.1± 0.6 
2-3 < 8 1.1 ± 0.5 1.8 ± 0.9 17.0 ± 2.0 

B29R144 2810 1780 0-1 < s.s 3.7 ± 0.9 1.4 ± 0.9 10.0 ± 2.0 
1-2 < 5.3 1.2 ± 0.6 1.0 ± 0.6 < 0.4 
2-3 < 5.6 1.2 ± 0.5 1. 5 .± o. 7 0.6 ± 0.5 

B29R145 2805 1880 0-1 100.0 ± 10.0 43.0 ± 2.0 <· 1.9 110.0 ± 10.0 
1-2 21.0 ± 14.0 17.0 ± 2.0 2.2 ± 1.3 40.0 ± 3.0 
2-3 < 8.3 12.0 ± 1.0 1.0 ± 0.8 29.0 ± 3.0 

503_l ..2/14/92) 
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Borehole 
Number• 

B29R146 

B29R147 

B29R148 

B29R149 

B29R150 

B29R151 

B29R152 

B29R153 

B29HA01 

B29HA02 

B29HA03 

B29HA04 

503_0063 (12/14/9Z) 

Coordinate 
East North 

2830 1950 

2860 2050 

2880 2200 

2900 2300 

2845 2103 

2970 2150 

2990 2300 

2950 2030 

2598 1930 

2595 1930 

2598 1923 

2595 1923 

Sample 
Depth 
(ft) 

0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
0-1 
1-2 
2-3 
0-1' 
2-3 
3-4 
0-1 
3-4 
4-4.5 
0-1 
2-3 
3-4 
0-1 
2-3 

Table A-14 

(continued) 

Uranium-238 

37.0 ± 24.0 
2.6 ± 2.3 

< 5.1 
< 7.1 
< 6.2 
< 8 
< 5.3 
< 5.9 

4.5 ± 4.1 
< 6.6 
< 5.8 
< 4.6 

8.0 ± 5.5 
< 3.7 
< 5.0 
< 8.3 
< 3.6 
< 4.1 
< 2.6 

8.3 ± 7.5 
< 6.8 

8.6 ± 3.7 
< 3.7 
< 2.8 

6.1 ± 4.6 
11.0 ± 4.0 
37.0 ± 10.0 
4.3 ± 2.4 

12.0 ± 5.0 
15.0 ± 3.0 
6.9 ± 4.1 

48.0 ± 12.0 
110.0 ± 10.0 

6.5 ± 4.7 
9.2 ± 4.0 

Concentration <pCi/g + 2 sigma> 
Radium-226 Thorium-232 Thorium-230 

14.0 ± 2.0 -1.2± 1.1 65.0 ± 4.0 
2.1 ± 0.7 1.1± 0.6 2.6 ± 0.8 
1.6 ± 0.4 1.1 ± 0.5 2.3 ± 0.8 
2.3 ± 0.7 1.0 ± 0.8 1.9± 0.7 
0.9 ± 0.5 < 0.8 1.1± 0.6 
0.9 ± 0.5 1.6 ± 0.6 0.6 ± 0.5 
1.4 ± 0.6 1.5 ± 0.8 1.9± 0.7 
1.8 ± 0.6 1.2 ± 0.7 0.7 ± 0.5 
0.9 ± 0.4 1.5 ± 0.6 0.8 ± 0.5 
1.8 ± 0.5 1.5 ± 0.7 2.1 ± 0.8 
1.2 ± 0.5 1.2 ± 0.6 1.4± 0.7 
0.9 ± 0.4 1.5 ± 0.4 0.7 ± 0.5 
3.3 ± 0.5 1.0 ± 0.3 4.9 ± 1.1 
1.3±0.7 1.3 ± 0.4 1.2± 0.6 
1.0 ± 0.4 1.3 ± 0.2 1.1± 0.6 
3.4 ± 0.7 1.6 ± 0.2 5.8 ± 1.2 
1.2 ± 0.4 < 0.6 1.0± 0.6 
0.6 ± 0.4 1.0± 0.5 0.7 ± 0.5 
2.3 ± 0.6 1.3± 0.3 7.5 ± 1.3 

< 0.8 1.0± 1.0 1.2± 0.6 
0.7 ± 0.4 0.8 ± 0.2 1.2± 0.6 
3.7 ± 0.7 < 0.9 0.8 ± 0.5 
0.7 ± 0.5 1.2 ± 0.4 26.0 ± 2.0 
0.9 ± 0.3 1.3 ± 0.6 1.2± 0.6 
1.7 ± 0.4 0.6 ± 0.3 2.1 ± 0.8 
5.2 ± 0.7 1.0 ± 0.3 8.3 ± 1.4 

22.0 ± 1.0 1.2 ± 0.3 11.9 ± 1.6 
2.9 ± 0.6 1.1 ± 0.1 5.1 ± 1.1 
2.7 ± 0.5 1.3 ± 0.1 1.8± 0.7 
7.0 ± 0.7 1.0 ± 0.5 10.0 ± 2.0 
3.0 ± 0.5 0.8 ± 0.3 3.5 ± 0.9 

18.0 ± 1.0 1.0 ± 0.2 17.0 ± 2.0 
74.0 ± 2.0 .< 2.0 100.0 ± 10.0 
3.4 ± 0.5 1.0 ± 0.5 4.2 ± 1.0 
1.8 ± 0.4 1.2 ± 0.4 2.6 ± 0.8 



Pa e 3 of 3 

Borehole 
Number• 

B29HA05 

B29HA06 

Coordinate 
East North 

2598 1883 

2598 1828 

Sample 
Depth 
(ft) 

0-1 
2-3 
0-1 
2-3 

Table A-14 

(continued) 

Uranium-238 

5.2 ± 3.1 
6.1 ± 3.8 

< 6.3 
8.6 ± 3.1 

•sampling locations are shown in Figures 2-3 and 2-4. 

NOTE: Guidelines used for determining contamination are: 

Concentration CpCi/g + 2 sigma) 
Radium-226 Thorium-232 

3.5 ± 0.5 
2.9 ± 0.5 
3.5 ± 0.6 
2.1 ± 0.6 

0.8 ± 0.4 
1.0 ± 0.2 
1.1 ± 0.3 
1.1 ± 0.8 

Thorium-230 

4.7 ± 1.1 
4.1 ± 1.0 
4.6 ± 1.1 
3.7 ± 1.0 

1) 5 pCi/g in the top 15 em (6 in.) for radium-226, thorium-232, and thorium-230 (individually not 
summed). 

2) 15 pCi/g in any 15-cm (6-in.) layer below 15 em (6 in.) for radium-226, thorium-232, and thorium-230 
(individually not summed). . . 

3) 23.5 pCi/g (tentative value) for uranium-238 in any 15-cm (6-in.) layer. 
4) If the summation of the radionuclide concentration. minus background divided by the radionuclide 

guideline is greater than 1. 
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Table A-15 

Second Phase Radionuclide Concentrations in Soils at Ashland 1 

Borehole 
Number• 

Coordinate 
East North 

sample 
Depth 
(ft) 

Concentration <pCi/g + 2 sigma) 
Uranium-238 Radium-226 Thorium-232 Thorium-230 

B03R033A 5100 550 1-2 
5-6 
7-8 
1-2 
5-6 
7-8 
1-2 
5-6 
7-8 
0-1 
5-6 
7-8 
o-o.5 
o-1 
1-2 
2-3 
3-3.4 
0-1 
1-2 
0-1 
1-2 
0-1 

< 
510.0 ± 
580.0 ± 

4.2 ± 
42.0 ± 

620.0 ± 
4.6 ± 

15.0 ± 
500.0 ± 

< 
1,500.0 ± 

17.0 ± 
6.3 ± 

2.2 
40.0 
20.0 
2.5 
6.0 

20.0 

0.8 ± 0.3 
27.0 ± 1.0 
25.0 ± 1.0 
1.1 ± 0.3 
3.4 ± 0.5 

32.0 ± 2.0 

0.6 ± 0.2 
< 4.6 
< 4.1 

0.8 ± 0.7 
1.2 ± 0.5 

< 4.3 

67.0 ± 4.0 
470.0 ± 10.0 
660.0 ± 12.0 

8.3 ± 1.4 
44.0 ± 3.0 

570.0 ± 10.0 
3.3 ± 0.9 

20.0 ± 2.0 
700.0 ± 12.0 

1.5 ± 0.7 
810.0 ± 10.0 

30.0 ± 3.0 
7.5 ± 1.3 

470.0 ± 10.0 

B03R131 

B03R132 

B03R133 

B03R134 
B03R135 

B03R136 

B03R137 

B03R138 

5103 

5090 

5110 

5173 
5290 

5297 

5318 

5198 

541 

550 

551 

453 
517 

407 

313 

246 

37.0 ± 
4.7 ± 
6.6 ± 
6.7 ± 
4.7 ± 

< 
15.0 ± 

< 
< 

4.1 
4.0 

20.0 
2.7 

100.0 
4.0 
4.4 

16.0 
3.6 
5.1 
5.9 
5.6 
3.3 
6.0 
4.7 
7.1 

1.8 ± 0.7 
2.5 ± 0.5 

29.0 ± 1.0 
0.9 ± 0.4 

54.0 ± 3.0 
1.6±0.7 
0.9 ± 0.3 

13.0 ± 1.0 
1.8 ± 0.6 
o.8 ± o.4 
1.1 ± 0.5 
0.6 ± 0.5 

< 0.8 
1.2 ± 0.4 
1.1 ± 0.5 
0.8 ± 0.4 

1.3 ± 0.1 
< 0.9 

7.1 ± 2.3 
< 0.5 

2.3 ± 1.7 
1.1 ± 0.7 
0.5 ± 0.3 

< 1.2 
1.0 ± 1.0 
1.0 ± 0.5 
0.7 ± 0.6 
1.1 ± 0.6 
1.2 ± 0.6 
1.2 ± 0.8 
1.2 ± 0.6 
0.6 ± 0.5 

52.0 ± 3.0 
8.0 ± 1.4 
5.9 ± 1.2 
3.0 ± 0.9 
0.7 ± 0.5 
4.1 ± 1.0 
3.5 ± 0.9 
6.0 ± 1.2 

•sampling locations are shown in Figure 2-9. 

NOTE: Guidelines used for determining contamination are: 

1) 5 pCi/g in the top 15 em (6 in.) for radium-226, thorium-232, and thorium-230 (individually not 
summed). 

2) 15 pCi/g in any 15-cm (6-in.) layer below 15 em (6 in.) for radium-226, thorium-232, and 
thorium-230 (individually not summed). 

3) 23.5 pCi/g (tentative value) for uranium-238 in any 15-cm (6-in.) layer. 
4) If the summation of the radionuclide concentration minus background divided by the radionuclide 

guideline is greater than 1. 
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Table A-16 

Second Phase Radionuclide COncentrations in Soils at Seaway 

Pa e 1 of 3 

sample 
Borehole Cgordinate Depth Concentration CpCi/g ± 2 sigma) 

Number• East North (ft) Uranium-238 Radium-226 Thorium-232. Thorium-230 

B23RC19b 2440 1240 0-2 20.0 ± 14.0 7.5 ± 1.1 2.3 ± 1.5 230.0 ± 10.0 
2-4 20.0 ± 9.0 9.6 ± 1.3 < 1.3 86.0 ± 4.0 
6-8 < 4.1 2.7 ± 0.7 1.0±0.7 40.0 ± 3.0 

10-12 < 5.9 2.5 ± 0.6 0.6 ± 0.3 5.7 ± 1.2 
B23RC20b 2100 1275 0-2 < 8.7 2.1 ± 0.8 < 1.4 3.7 ± 1.0 

14-17 < 4.0 < 0.4 < 1.0 1.0 ± 0.6 
22-24 < 1.7 1.5 ± 1.0 2.0 ± 1.1 0.7 ± o.s 

B23RC21b 2750 1300 0-2 33.0 ± 16.0 22.0 ± 2.0 < 1.3 550.0 ± 11.0 
4-6 14.0 ± 10.0 7.0 ± 1.0 < 0.8 69.0 ± 4.0 

24-26 < 3.1 3.2 ± o.s 1.3 ± o.s 1.5± 0.7 
28-30 < 6.2 2.3 ± 0.8 2.8 ± 0.9 0.8 ± o.s 

B23RC22 2650 1200 0-1 < 3.9 0.8 ± 0.3 0.9 ± 0.6 5.5 ± 1.1 
)I 1-2 < 11 . "1 0.8 ± 0.4 1.0 ± 0.6 1.9± 0.7 
I B23RC23 2590 1200 0-1 < 13.0 17.0 ± 1.0 1.2 ± 0.4 210.0 ± 10.0 0\ 
~ 1-2 29.0 ± 12.0 11.0 ± 1.0 1.3 ± 1.0 320.0 ± 10.0 

2-2.5 23.0 ± 23.0 11.0 ± 1.0 1.5 ± 0.9 500.0 ± 10.0 
B23RC24 2420 1160 0-1 38.0 ± 16.0 72.0 ± 3.0 < 2.3 570.0 ± 11.0 
B23RC25 2300 1165 0-1 < 7.7 3.4 ± 0.6 0.7 ± 0.6 45.0 ± 3.0 

1-2 8.3 ± 7.3 4.0 ± 0.7 1.0 i 0.7 100.0 .t lO.O 
B23RC26 2700 1200 0-1 < 4.6 1.0 ± 0.5 0.6 ± 0.4 4.1 ± 1.0 

1-2 < 4.0 0.9 ± 0.4 0.9 ± 0.4 3.5 ± 0.9 
B23RC27 2200 1150 0-l < 9.2 1.0 ± 0.8 1.1 ± 0.8 8.2 ± 1.4 
B23RC28 2600 1100 0-1 < 4.5 1.3 ± 0.4 0.5 ± 0.3 3.3 ± 0.9 

1-2 < 5.1 2.6 ± 0.6 < 0.8 22.0 ± 2.0 
2-2.5 < 5.7 0.4 ± 0.3 < 0.5 9.3 ± 1.5 

B23RC29 1900 1200 0-1 < 3.9 o.s ± 0.3 < 0.4 1.3± 0.6 
1-2 < 3.4 0.6 ± 0.3 < 0.6 1.2± 0.6 

B23RC30 2000 1000 0-1 < 5.9 0.8 ± 0.4 0.9 ± o.s 0.8 ± o.s 
B23RC31 2000 1400 0-1 < 4.4 2.2 ± 0.6 1.5 ± 0.8 19.0 ± 2.0 

1-2 < s.o 0.9 ± o.s < 0.8 8.7 ± 1.4 
3-4 < 8.9 < 0.6 1.1 ± 0.9 1.4± 0.7 

B23RC32 2200 1100 0-1 3.8 ± 3.7 . 1.1 ± 0.4 1.6 ± 0.9 5.3 ± 1.1 
1-2 < 3.9 0.8 ± 0.4 0.6 ± 0.4 4.6 ± 1.1 

B23RC33 2200 1300 0-1 < 16.0 10.0 ± 1.0 0.9 ± 0.7 87.0 ± 4.0 
1-2 < 4.2 0.7 ± 0.5 0.6 ± 0.6 3.2 ± 0.9 

B23RC34 2200 1550 0-1 < 7.0 3.6 ± 0.8 < 0.6 160.0 ± 10.0 
1-2 < 4.8 1.2 ± o.s 0.1 ± 0.5 9.2 ± 1.5 

503_1 ,1.2/14/92) 
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Pa e 2 of 3 

Borehole 
Number• 

B23RC35 

B23RC36 

B23RC37 

B23RC38 

B23RC39 
B23RC40 
B23RC41 
B23RC42 

B23RC43 

B23RC44 

B23RC45 
B23RC46 

B23RC47 

B23RC48 

B23RC49 

B23RC50 
B23RC51 

B23RC52 
B23RC53 

503_0063 (12/14/92) 

coordinate 
East North 

2600 1550 

2400 1550 

2900 1550 

3100 1550 

2600 1400 
2800 1400 
3000 1400 
2000 1150 

2200 1450 

2800 1450 

2400 1450 
2750 1250 

2400 1300 

2450 1050 

2150 1250 

2500 1250 
2500 1350 

2100 1350 
2000 1300 

Sample 
Depth 
(ft) 

0-1 
1-2 
3-4 
0-1 
1-2 
0-1 
1-2 
0-1 
1-2 
2-3 
0-1 
0-1 
0-1 
0-1 
1-2 
0-1 
1-1.5 
0-1 
1-2 
2-2.5 
0-1 
0-1 
1-2 
0-1 
1-2 
2-2.5 
0-1 
1-2 
2-2.5 
0-1 
1-1.5 
0-1 
0-1 
1-2 
0-1 
0-1 
1-2 

Table A-16 

(continued) 

Uranium-238 

< 9.8 
< 5.9 

5.1 ± 4.8 
8.2 ± 7.7 

12.0 ± 8.0 
< 7.5 
< 7.6 
< 4.1 
< 5.0 
< 5.4 

40.0 ± 23.0 
34.0 ± 15.0 

< 4.2 
< 4.2 
< 4.4 
< 10.0 
< 5.2 

31.0 ± 15.0 
< 4.4 

7.1 ± 5.4 
< 4.4 

9.2 ± 5.8 
< 6.6 
< 17.0 

11.0 ± 6.0 
< 9.2 
< 3.8 
< 5.8 
< 2.4 
< 14.0 
< 6.2 

36.0 ± 15.0 
23.0 ± 13.0 
13.0 ± 7.0 
7.0 ± 5.9 

11.0 ± 10.0 
< 6.0 

Concentration CpCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

2.0 ± 0.7 1.5 ± 0.8 33.0 ± 3.0 
1.6 ± 0.5 1.1 ± 0.6 46.0 ± 3.0 
0.8 ± 0.5 1.3 ± 0.6 3.0 ± 0.9 
4.0 ± 0.8 1.0 ± 0.8 51.0 ± 3.0 
9.2 ± 0.8 0.7 ± 0.3 240.0 ± 10.0 
4.5 ± 0.6 0.7 ± 0.6 140.0 ± 10.0 
4.4 ± 0.7 1.2 ± 0.8 82.0 ± 4.0 
1.0 ± 0.5 0.9 ± 0.6 5.8 ± 1.2 
1.1 ± 0.7 0.9 ± 0.7 1.3± 0.6 
1.3 ± 0.5 < 0.9 2.6 ± 0.8 

19.0 ± 2.0 < 1.6 700.0 ± 12.0 
. 32.0 ± 2 .o < 1.3 880.0 ± 14.0 

0.9 ± 0.4 0.7 ± 0.4 3.4 ± 0.9 
1.2 ± 0.5 0.8 ± 0.7 1.0± 0.6 
1.0 ± 0.5 1.0 ± 0.5 1.0± 0.6 
4.7 ± 0.8 1.0 ± 0.8 73.0 ± 4.0 
1.8 ± 0.6 0.8 ± 0.6 4.3 ± 1.0 

20.0 ± 1.0 1.3 ± 0.8 250.0 ± 10.0 
2.1 ± 0.7 < 0.9 10.0 ± 2.0 
2.0 ± 0.6 1.8 ± 0.7 41.0 ± 3.0 
2.4 ± 0.5 1.1 ± 0.5 35.0 ± 3.0 
7.6 ± 1.3 < 0.7 261.0 ± 10.0 
4.4 ± 0.6 0.7 ± 0.4 38.0 ± 3.0 

18.0 ± 2.0 21.0 ± 1.0 268.0 ± 10.0 
8.4 ± 1.2 1.9 ± 1.1 96.0 ± 5.0 
3.7 ± 0.6 1.0 ± 0.8 36.0 ± 3.0 
1.2 ± 0.4 0.6 ± 0.5 1.3± 0.6 
0.9 ± 0.4 -0.5 ± 0.5 2.0 ± 0.7 
1.1 ± 0.5 < 0.8 2.2 ± 0.8 

20.0 ± 2.0 1. 7 ± 0.9 215.0 ± 10.0 
2.0 ± 0.6 0.8 ± 0.6 11.0 ± 2.0 

11.0 ± 1.0 < 0.9 633.0 ± 12.0 
14.0 ± 1.0 1.6± 0.9 500.0 ± 10.0 
13.0 ± 1.0 1.1± 0.7 72.0 ± 4.0 
3.5 ± 0.6 1.3± 0.7 70.0 ± 4.0 
8.6 ± 1.1 < 1.2 50.0 ± 3.0 
2.5 ± 0.6 1.1± 0.7 97.0 ± 15.0 
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Pa e 3 of 3 

Borehole 
Number• 

B23RCS4 

B23RCS5 

B23RC56 
B23RC57 

B23RC58 

B23RC59 

B23RC60 

B23RC61 

Coordinate 
East North 

2700 1500 

2400 1575 

2300 1400 
4350 570 

4700 570 

4600. 570 

5300 570 

5500 580 

•sampling locations are shown in 

bBorehole. 

Sample 
Depth 
(ft) 

0-1 
1-2 
0-1 
1-2 
2-3 
0-1 
0-1 
1-2 
2-3 
0-1 
1-2 
0-1 
1-2 
0-1 
2-3 
3-4 
0-1 
1-2 

Figure 2-14. 

Table A-16 

(continued) 

uranium-238 

27.0 ± 13.0 
< 4.9 
< 4.2 
< 5.7 
< 6.5 
< 4.7 
< 6.1 

12.0 ± 7.0 
11.0 ± 7.0 

< 8.1 
< 5.4 
< 5.8 
< 9.9 

52.0 ± 19.0 
< 6.5 
< 5.6 
< 7.5 
< 6.2 

All locations are 

NOTE: Guidelines used for determining contamination are: . 

Concentration CpCi/g ± 2 sigma) 
Radium-226 Thorium-232 Thorium-230 

14.0 ± 1.0 < o.8 690.0 ± 12.0 
1.0 ± 0.4 0.8 ± 0.6 35.0 ± 3.0 
1.0 ± 0.5 0.9 ± 0.5 .8.2 ± 1.4 
1.1 ± 0.5 0.7 ± 0.5 88.0 ± 4.0 
4.0 ± 0.9 1.3 ± 0.8 16.0 ± 2.0 
0.8 ± 0.5 0.8 ± 0.7 5.0 ± 1.1 
1.2 ± 0.5 1.1 ± 1.0 2.2 ± 0.8 
2.2 ± 0.7 1.0 ± 0.7 22.0 ± 2.0 
0.9 ± 0.5 1.3 ± 0.3 1.6± 0.7 
0.7 ± 0.5 1.2 ± 0.2 1.4± 0.7 
0.6 ± 0.5 1.3 ± 0.6 < 0.3 
1.5 ± 0.5 1.7 ± 0.2 18.0 ± 2.0 
1.2 ± 0.7 1.2 ± 0.3 17.0 ± 2.0 
7.8 ± 1.2 1.9 ± 1.2 190.0 ± 10.0 
1.4 ± 0.4 1.2 ± 0.6 32.0 ± 3.0 
1.4 ± 0.7 1.1 ± 0.7 13.0 ± 2.0 
1.0 ± 0.4 1.1 ± 0.3 1.3± 0.6 
0.9 ± 0.4 1.3 ± 0.5 < 0.4 

auger holes, except as noted. 

1) 5 pCi/g in the top 15 em (6 in.) for radium-226, thorium-232, and thorium-230 (individually not 
summed). 

2) 15 pCi/g in any 15-cm (6-in.) layer below 15 em (6 in.) for radium-226, thorium-232, and thorium-230 
(individually not summed). 

3) 23.5 pCi/g (tentative value) for uranium-238 in any 15-cm (6-in.) layer. 
4) If the summation of the radionuclide concentration minus background divided by the radionuclide 

guideline is greater than 1. 
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Table A-17 

Second Phase Radionuclide Concentrations in soils at Ashland 2 

Pa e 1 of 2 

Sample 
Borehole coordinate Depth Concentration (pCi/g + 2 sigma> 

Number• East North ( ft) uranium-238 Radium-226 Thorium-232 Thorium-230 

B32R142 2256 2814 0-0.5 < 3.3 1.2 ± 0.4 3.4 ± 3.0 1.1 ± 0.6 
B32R143 2185 3065 0-0.5 < 3.4 1.0 ± 0.3 0.6 ± 0.6 0.9 ± 0.6 
B32R144 2250 3501 0-0.5 < 6.1 0.9 ± 0.3 1.0 ± 0.5 0.9 ± 0.6 
B32R145 2496 3095 o-o.5 < 3.6 1.1 ± 0.4 1.0 ± 0.5 0.6 ± 0.5 
B32R146 2650 2927 0-0.5 < 4.5 0.9 ± 0.3 1.1 ± 0.6 0.5 ± 0.5 
B32R147 2452 3262 0-0.5 < 4.0 0.8 ± 0.3 1.5 ± 0.5 0.8 ± 0.5 
B32R148 2925 2666 o-o.5 11.0 ± 8.0 1.0 ± 0.4 0.5 ± 0.5 2.2 ± o.8 
B32R149 3091 2662 0-0.5 < 2.8 1.0 ± 0.3 1.4 ± 0.4 0.7 ± 0.5 
B32R150 3219 2456 o-o.5 < 4.4 1.2 ± 0.3 1.0 ± 0.5 0.5 ± 0.5 
B32R151 3428 2396 0-0.5 < 5.8 0.9 ± 0.4 1.1 ± 0.6 0.9 ± 0.6 
B32R152 3330 2285 o-o.5 < 3.9 1.0 ± 0.4 1.4 ± 0.5 0.9 ± 0.6 
B32R153 3540 2178 o-o.5 < 3.0 0.8 ± 0.3 1.3 ± 0.5 0.6 ± 0.5 

)I B32R154 3026 1973 o-o.5 < 3.5 0.8 ± 0.4 0.7 ± 0.3 0.7 ± 0.5 
I 

0\ B32R155 2908 1904 0-0.5 12.0 ± 6.0 3.6 ± 0.6 1.1 ± 0.6 81.0 ± 4.0 
-J B32R156 2813 2049 o-o.5 < 2.5 0.8 ± 0.4 1.5 ± 0.5 1.0 ± 0.6 

B32R157 2449 2048 0-0.5 < 4.3 0.9 ± 0.6 0.8 ± 0.7 1.0 ± 0.6 
B32R158 2583 1740 o.:.o.5 < 5.4 1.1 ± 0.4 1.0 ± 0.6 0.6 ± 0.5 
B32R159 2367 1767 o-o.5 < 2.8 1.2 ± 0.4 1.3 ± 0.4 1.0 ± 0.6 
B32R160 2296 1897 0-0.5 < 4.3 1.0 ± 0.4 1.5 ± 0.6 < 0.4 
B32R161 2338 2017 o-o.5 < 6.3 1.0 ± 0.3 1.2±0.7 < 0.5 
B32R901 2575 1610 0-2 5.3 ± 3.8 5.3 ± 0.6 1.2 ± 0.4 56.0 ± 4.0 

2-4 <" 6.6 4.9 ± 0.7 1.2 ± 0.4 42.0 ± 3.0 
6-8 < 2.5 1.1 ± 0.6 1.0 ± 0.5 1.5 ± 0.7 

B32R902 2545 1680 0-2 13.0 ± 6.0 0.9 ± 0.7 1.1 ± 0.7 62.0 ± 4.0 
2-4 < 3.1 1.3 ± 0.4 1.0 ± 0.6 5.4 ± 1.1 
6-8 < 5.4 0.9 ± 0.5 1.0 ± 0.2 < 0.4 

B32R903 2520 1745 0-2 2.8 ± 1.9 4.2 ± 0.6 0.9 ± 0.4 18.0 ± 2.0 
2-4 < 3.3 1.4 ± 0.4 1.0 ± 0.8 2.1 ± 0.8 
6-8 < 2.0 0.7 ± 0.3 0.4 ± 0.2 < 0.4 

B32R904 2500 1810 0-2 < 5.9 2.6 ± 0.5 0.8 ± 0.4 5.8 ± 1.2 
2-4 4.2 ± 2.7 1.4 ± 0.3 0.7 ± 0.6 8.7 ± 1.4 
6-8 8.5 ± 6.0 1.3 ± 0.4 0.8 ± 0.3 3.8 ± 1.0 

B32R905 2500 1875 0-2 1.5± 1.3 0.9 ± 0.5 1.1 ± 0.7 < 0.4 
2-4 < 22.0 0.8 ± 0.4 1.0 ± 0.6 0.7 ± 0.5 
4-6 < 3.2 0.7 ± 0.3 1.0 ± 0.3 0.8 ± 0.5 
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•sampling locations are shown in Figure 2-12. 

Table A-17 
(continued) 

NOTEs Guidelines used for determining contamination ares 

1) 5 pCi/g in the top 15 em (6 in.) for radium-226, thorium-232, and thorium-230 (individually not 
summed). 

2) 15 pCi/g in any 15-cm (6-in.) layer below 15 em (6 in.) for radium-226, thorium-232, and thorium-230 
(individually not summed). 

3) 23.5 pCi/g (tentative value) for uranium-238 in any'15-cm (6-in.) layer. 
4) If the summation of the radionuclide concentration minus background divided by the radionuclide 

guideline is greater than 1. 
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ASHLAND 1 DRILL LOGS 





APPENDIX B 

DRILL LOGS FOR THE TONAWANDA SITE 

This appendix contains the drill logs documenting the locations 
and depths of the boreholes at Tonawanda and the geologic 
strata and soils encountered. The figures showing the sampling 
locations for the boreholes are as follows: 

Ashland 1 Figure 2-7 

Ashland 2 Figure 2-10 
2-12 

Ashland 2 South Figure 2-10 

Seaway Figure 2-13 
2-22 

Linde Figure 2-1 
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IN HOLE: 
none 

ELEV. 
:::1: 
I
ll.. 
LIJ c 

T.F. Mullen 

0- 6.6 
Fill 
1lag. Angular, Ula>All.I!U_!l~·· 
Prominent in upper 1 
Moderate Brown (6YR 
Brown (6YR 3/4). W to 
medium pla.aticity, moilt 1 atiff to very atiff 
conailtency. Coarae fraet1ona auoeiated with 
the clay include few coarae aanda &. gravela, 
approx. 6-10% maximum particle aiae 1/2w, 
aubrounded. 

Organic debril preaent in upper portion a.a 
rooil, common abundance &. medium 
thickneu. 

10.0ft. 

ASHLAND 1 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing 3-1/4• hollow 
atem aufen to a 
depth 0 10.0 n. 

Sampled &. gamma 
loned by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undilturbed 
material encountered 
at a depth of 6.6 n. 
Ducription &. 
clauification of aoill 
baaed on vilual 
examination of aplit 
apoon aamplu. 

Color ducri_ptiona 
from the GSA Rock 
Color Chart (1Q.48). 

Borehole backfilled 
with 
cement /bentonite 
grout 7-27-88.-

NO. 
B03R001 



FUSRAP 

T.F. Mullen 

ASHLAND 1 

Borehole advanced 
uainc S-1/4• hollow 
atem aufera to a 
depth o 10.0 ft. 

Sampled && camma 
logged by 
TMA/Eberline to a 
depth oC 10 ft. 

Top oC undiaturbed 
material encountered 
at a depth of 2.6 ft. 

Deacription && 
cluaification of aoila 
baaed on viaual 
examination of apUt 
apoon aamplu. 

Color duc:ri_ptiona . 
from the GSA Rock 
Color Chart (1P48). 

Borehole backfilled 
with 
cement/bentonite 
crout 7-21-88. 



ST = SHELBY TUBE SITE 
TCHER 0 = OTHER 

none 

X 
to.. 
w 
0 

T.F. Mullen 

Clay binder, Pale Brown (6YR 6/2), medium 
dry 1trength, weak thread, •li&h£ plaaticity, 
moiat, very •tiff eontilteney. 

4.6-4.6 ft. Granll;r Sand 'fP1 Poorl~.orled, 
maximum particle •ir.e:I72 •, 60~ medium 
to eoane grained •and, 40% rravel, anrular 
to 1ubrounded, dry, loon. 

Last 
ASHLAND 1 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uain& S-1/4• hollow 
1tem aufen to a 
depth o 10.0 ft. 

Sampled &. &amma 
loned by 
TMA/Eberline to a 
depth of 10 ft. 

Dacri_ption &. 
eluaifieation of .oib 
baaed on viaual 
examination of aplit 
1poon Iampl ... 

Color ducri_ptiona 
from the GSA Roek 
Color Chart (1~8). 

Borehole backfilled 
with 
cement /bentonite 
crout 7-21-88 



LIJ • 

~ 
..... I: 

none 

ELEV. 
:I: ..... 
a.. 
LIJ 
0 

FUSR.AP 

T.F. Mullen 

4.0-10.0 ft.CLAY ceLl Moderate Brown (6YR 
4/41, medium dry 1 ren~h, weak to me<iium 
atift' thread1 1ll1ht to medium pluticity, 
11ightly mo11t_ hard con1iatency, mottled 
Pale Red (10H. 6/2), thin fiuuret filled with 
Greeniah Gray (&G" 6/1) 1ilt and clay. Trace 
of fine root., partially decompoted pruent 
within fiuuret. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
utin1 S-1/4" hollow 
1tem aufer1 to a 
depth o 10.0 ft. 

Sampled & 1amma 
loned by 
TMA/Eberllne to a 
depth of 10 ft. 

Top of undiaturbed 
material encountered 
at a depth of 4.0 ft. 

Deacription & 
cluaification of toila 

~~~--------~~--~~~~~--------~b~onviaual 
examination of 1pllt 
apoon tamplea. 

ASHLAND 1 

Color deacri_ptioDI 
from the GSA Rock 
Color Chan (1~8). 

Borehole bac:kfill.d 
with 
cement /bentonite 
crout 7-21-88. 



FUSIU.P 

T.F. Mullen 

0.4-6.0 ft. CLAY (CIJ. Moderate Brown (6YR 
4/4)1 weak to med1um stiff tread, alighl to 
medium plaaticity, alightly moiat, very etiff 
conaiatency. Thin fiuures filled with clay, 
Light Olive Gray (6Y 6/1). Trace of fine 
roots, partially decompoeed present within 
fissures. Trace of coane aandl and gravela, 
<6%, maximum particle aiu 1/2•, 
aubrounded to aubangular. Tiny epeckt, 
Black (N 1), present throughout aample. 

Bottom of Hole 6.0 ft. 

Last 
ASHLAND 1 

Borehole advanced 
uaing 3~1/4• hollow 
etem aufen to a 
depth o 6.0 ft. 

Sampled & gamma 
logged by 
TMA/Eberline to a 
depth o{ 6 ft. 

Top o! undiaturbed 
material encountered 
at a depth o{ 0.4 ft. 

Duc:ription & 
cluaification of aoila 
baeed on viaual 
examination of apllt 
epoon eamplee. 

Color deecri_ptione 
from the GSA Rock 
Color Chart (1~8). 

Borehole bac:kfilled 
with 
cement/bentonite 
grout 8~11~88.-



ELEV. 

6 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

4.0-8.0 ft. CLAY (CQ Moderate Brown (liYR 
4/4)1 weak to medium atiff thread, alight to 
medium plaaticity, alightly moiat, very atiff 
conaiaten~. Thin fiaaurea filled with clay, 
Medium L1ght Gray (N 6). Trace of fine 
roou, partially decompoHd, preaent within 
fiaaura. Trace of coane aanda and Jr&Vela, 
<li%, maximum particle aiae 1/2w, 
aubrounded to aubangular. 

Bottom ot Hole 8.0 ft. 

ASHLAND 1 

NO. 

AL DEPTH 
8.0 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 

OF 
ETC. 

Borehole advanced 
uaing S-1/4• hollow 
1tem aufert to a 
depth o 8.0 ft. 

Sampled It gamma· 
!cl_gged by 
TMA/Eberline to a 
depth of 8 ft. 

Top of undiaturbed 
mat-erial encountered 
at a depth of 4.0 ft. 

Deacri_ption It 
claaaification of aoila 
bued on viaual 
examination of aplit 
apoon aamplea. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (llKS). 

:ft~hole backfilled 

cement/bentonite 
IJ'OUt 8-6·88. 



1.0 10-24-
26-29 

HOLE: 
none 

: BCHTLLS) 

ASHLAND 1 

T.F. Mullen 

Last 

Borehole advanc:ed 
uainc 3-1/4" hollow 
1tem aufen to a 
depth o 10.0 ft. 

Sampled & camma 
lo_gged by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undilturbed 
material encountered 
at a depth of 6.0 ft. 

Deac:ription & 
c:luaific:ation of aoill 
baaed on viaual 
examination of 1plit 
1poon 1ample1. 

Color deac:riJ)tiona 
from the GSA Roc:lt 
Color Chart (1948). 

Borehole bac:ltfilled 
with 
cement/bentonite 
crout 7-20-88.~ 



none 

26-31 

:I: .... 
fu c 

(I) 
u 
H 
:I: 
ll.. 
<I: 
0:: 
CD 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

6.•-10.0 ft. Cr.Ay (CL). Moderate Brown (6YR 
•14), minor IUllounu or motUing Pale Red 
CiOR: 6/2) and Grayiah Orange Pink (lOR 
&/2)1 wea"k to medium •tiff tliread, 11ighi t;o 
m.dlum pluticiiy, .Ugbily mo~t, veey" •tiff 
cozw~tency. ThiJi fiuura, vert;ieally alif11ed, 
filled with clay, GreeMh Gray (6G 6/lJ: 
Trace or fine root1, partially deeompciaeQ, 

.... ,u ...... · Trace or coane •and. 
liM 

ASHLAND 1 

Borehole advanced 
uaing 3-1/4• hollow 
atem aufen to a 
depth o 10.0 ft. 

SIUllpled & JIUllme 
loned by 
TMA/Eberline to a 
depth of 10 ft. 

Top of un~turbed 
mat.rial encountered 
at; a depth of 6.4 ft. 

Deaeription & 
eluaification of aoila 
bued on v~ual 
examination of aplit 
1poon IIUllplea. 

Color deaeri_ptiozw 
from the GSA Rock 
Color Chari (1!1l48). 

Borehole br.c:ldilled 
wilh 
cement /bentonite 
grout 7-21-88. 

NO. 
B03R009 



18 

IN HOLE: 
none 

ELEV. 
:I: 
to.. 
UJ c 

FUSRAP 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

0.6-6.0 ft. CLAY (CIJ Moderate Brown (6YR 
3/4)1 weak to medium atiff thread, alight to 
medium plaaticity, alightly moiat, very atiff 
conaiatency. Thin f111urea filled with clay, 
Medium Light Gray (N 6). Trace of fine 
roota, partially decompoaed, within fiaaurea. 
Minor amounts of iaolated aand lenaea, 
poorly aorted, fine ~[rained, angular to 
aubrounded, moiat, looae density. Trace of 
coane aanda and gravela, <6%, maximum 
panicle aise 1/2w, aubrounded to aubangular. 

IIIT1Iw.uiLII" -··-·•a- to Moderate Brown 

ASHLAND 1 

Borehole advanced 
uainr 3-1/4w hollow 
atem auferw to a 
depth o 6.0 ft. 

Sampled & ramma 
lojtged by 
TMA/Eberline to a 
depth of 6 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0.6 ft. 

Deacri_ption & 
claaaification of aoila 
baaed on viaual 
examination of aplit 
apoon aamplea. 

Color deacri_ptiona 
from the GSA Roek 
Color Chan (1~). 

Borehole backfilled 
with 
cement /bentonite 
arout 8-6-88.-



none 

~ a.. 
LLI c 

T.F. Mullen 

0.2-8.2 ft. CLAY (~ Moderate Brown (6YR 
4/4), mottled I;1.l.h Brown (6YR 6/6) and 
Browniah Gray l5YR 4/1), medium dry 
atrenP.h, medium atiff thread, medium 
pluhciiy, moiat, atiff to very atiff. Tracu of 
organic debria in the form of fine roota 
throughout layer. Evidence of rework~. 

@8ft. O~ic ailt and clay COL), Browniah 
Black lliYR 2/ll tracu olvery fine to fine 
aanda, organic aebria in the form of fine 

Fibroua texture, very little 

8.2-12.0 ft. CLAY(CI,) Moderate Brown (6YR 
4/~, moffiedGray11h Orange Pink (lOR 

-fA"'""t--h 8"/2 , medium to high dry atrength, medium 
ati thread, medium _Plaaticity, alighily 
moiat, very atiff cona11tency. 

Thin fiuura vertically and hori&ontally 
alignedJ filled with clay, Light Olive Gray 
(6Y 6/1). Abundant fine fooil, partially 
aecoaipOied, within fiuura. 

Lest 
ASHLAND 1 

NOTES·ON: 
WATER LEVELS, 
WATER RETURN, 

OF 
ETC. 

Borehole advanced 
uaing 4-l/4w hollow 
atem aufera to a 
depth o 12.0 ft. 

Sampled I& gamma 
k>ned by 
TMA/Eberline to a 
depth of 12 ft. 
Top of undilturbed 
material encountered 
at a depth of 8.2 ft. 

Ducription I& 
cluaification of .oila 
baaed on viaual 
examination of aplit 
apoon aamplu. 

Color ducriJ)tiona 
from the GSA Rock 
Color Chari (1~). 

Borehole backfilled 
with 
cement /bentonite 
JI'OUt 0-1-88. 

HOLE NO. 
B03R011 



SITE 

FUSRAP 

T.F. Mullen 

0.1-6.0 ft. CLAY (CL) Moderate Brown (5YR 
3/4) grading to MOderate Brown (5YR 4/4), 
medium dry atrength1 weak to meaium atift' 
thread, alight to med1um plaaticity, moiat, 
beconung alighUy moiat, very atiff 
conaiatency. Trace of coarae aanda and 
gravela, <5%, maximum parlide aiu 1/2•, 
aubrounded to aubangular. Trace of fine to 
coarae ai.&ed roots in upper portion. 

Bottom of 

ASHLAND 1 

AL DEPTH 

6.0 

ON: 
LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing 3-1/4• hollow 
atem aufera to a 
depth o 8.0 ft. 

Sampled&!: gamma 
lo_gged by 
TMA/Eberline to a 
depth of 8 ft. 

Top of undiaiurbed 
material encountered 
at a depth of 0.1 ft. 

Deac:ription &!: 
clauification of aoila 
baaed on viaual 
examination of aplit 
apoon aamplea. 

Color deac:riptiona 
from the GSA Rock 
Color Chart (1P4.8). 

Borehole bac:kfilled 
with 
cement/bentonite 
Jl'OUt 8-5-88. ~ 



• SPLIT SPOON• ST • 
DENNISON P • ~ITCHER 

none 

::J: ... 
Q. 
LLJ c 

FUSIUP 

T.F. Mullen 

with clay, 
Light Olive of fine 
root., partially fiuure~. 
Trace of eoarwe 1andl and navell, <6%~ 
maximum partieleliae 1/2•, 1ubroundea to 
aubanaulu-. · 

oilnllidue hu -ped downwU'd via the 
filluree. 

Bottom 

ASHLAND 1 

ON: 
LEVELS, 
RETURN, 

CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uain1 3-1/4• hollow 
1tem au1en to a 
depth of 12.0 ft. 

Borehole abandoned 
at 12.0 ft. due to 
imc:omplete chemical 
nmpq. 

Color Deeeriptiona 
from the GSA Roelt 
Color Chart (1~). 

Borehole baeltfilled 
with 
cement/bentonite 
P'OUt 1-4-88. 



none 

:I: 
1-
Q. 
LLI c 

6 

FUSRAP 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

0-10.6 ft ...... """".,_ ....... ~M-11yo<'""!"......_,~.......,.~· 
Poorly 
clay binder. particle 1ise 1- , 
coarse fraction~ make up 76% decreuin1 to 
20% with depth. Anrular to 1ubrounded, 
randomly di1tributed. Clar il marbled 
Brownilh Black (6YR 2/1 and Moderate 
Brown (6YR S/4), low to medium dry 
•trengtli, medium •tiff thread, •li1ht to 
medium pluticity, moilt to wet,~ 1oft to firm 
comiltency. Minor amounh of nne to coarse 
rooh and (rail! in upper 0.6 ft. Oil re1idu• 
throu,hout, re~ultin( hydrocarbon odor. 

Borehole advanced 
Ulin( S-1/4• hollow 
1tem aufen to a 
depth o 16.0 ft. 

Sampled .k 1amma -
lo_ned by 
TMA/Eberline to a 
depth of 16.0 ft. 

Top of undilturbed 
material encountered 
at a depth of 10.6 ft. 

Dacription ~ 
cla~~ification of 10ill 
bued on vilual 

f2.'9J:I......,=-=--o~:--:--::=-:~....-:==-..--:-:c--:---=-----l examination of 1plit 
•poon aampl•. 

Last 
ASHLAND 1 

Color dacri_ptiom 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement /bentonik 
rrout 8-4-88.-

HOLE NO. 
B03R14B 



none 

:::t: .... a. 
UJ c 

T.F. Mullen 

amount. or fine to c:oane roota and grua 
upper 0.6 ft. 

4.0-8.0 ft. CLAYJtCQ Moderate Brown (6YR 
4/~, mottled oderate Orange Pink (lOR 
114 , medium dry atrength, weak to medium 
!lti thread1 alight to medium plutic:ity, 
alightly mo11t, very ati1f c:onaiatenc:y. Thin 
fiUurea filled with clay, Light Olive Gray 
(6Y 6/1). Trac:a or fine roota.L.partially 
Cleeompc)aed, within fiuura. ·.uac:e or c:oane 
aanda and gravela, 6-10%, maximum particle 
lise 1/2•, aubrounded to aubangular. 

ASHLAND 1 

Borehole advanced 
uaing S-1/4• hollow 
atem aufen to a 
depth o 8.0 ft. 

Sampled & gamma 
logged by 
TMA/Eberline to a 
depth or 8 ft. 

Top or undiaturbed 
material encountered 
at a depth of 4.0 ft. 

Duc:rij)tion & 
cluaific:ation of aoill 
baaed on viaual 
examination of apllt 
apoon aampla. 

Color duc:ziPtiona 
from the GSA Roc:lt 
Color Chart (1948). 

Borehole backfilled 
with 
cement /bentonite 
lfOUt 8-10-88. 



10-12-
16-18 

12-14-
21-18 

none 

::I: 
1-
Q.. 
LIJ c 

6 

en 
u 
H 
::I: a.. 
G: 
0:: 
C.!) 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

1.0-6.0 ft. CI.AY~CL>a.Moderate Brown (6YR 
4/4), mottled 1Je d (lOR 6/2).~.medium 
dry atrength weak to medium atm thread1 
alight to medium plaatieity, moiat1 very atiff 
consistency, Thin fiuurea, vertically ali~ed, 
filled with clay, Greeniah Gray (6G 6/lJ. 
Trace of coane aanda and ~vela, <g% 
maximum particle ai&e 1/2 , 1ubround:d to 
aubangular. · 

ASHLAND 1 

AL DEPTH 
6.0 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing S-1/4• hollow 
atem aufen to a 
depth o 6.0 ft. 

Sampled &l pmma 
lo.Jged by 
TMA/Eberline to a 
depth of 6ft. 

Top of undiaturbed 
material encountered 
at a depth of 1.0 ft. 

Deeeription &l 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoon aampl11. 

Color diiCriJ)tiona 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
cement /bentonite 
crout 7-20-88~ 

BOJR016 



none 

:::s:: .... 
ll. 
LLJ c 

ASHLAND 1 

T.F. Mullen 

10.0 ft. 

Last 

Borehole advanced 
Ullin( S-1/ 4• hollow 
1tem aufen to a 
depth o 10.0 ft. 

Sampled .k ramma 
logged by 
TMA/Eberline to a 
depth o( 10 ft. 

Top o( undilturbed 
material encountered 
at a depth of 5.1 ft. 

Duc:rij)iion .k 
c:lauificaiion o( 10U. 
bued on vilual 
examination o( 1plit 
1poon 1amplu. 

Color duc:f!piion1 
!rom the GSA Roc:k 
Color Chari (1948). 

Borehole backfilled 
with 
cement /bentonite 
crout 7-26-88. 

BOJR017 



26-27 

ST = SHELBY TUBE 
TCHER 0 = OTHER 

IN HOLE: 
none 

:::t: 
1-
Q.. 
w c 

(I) 
u 
H 
:::t: 
Q.. 
([ 
a: 
tD 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

and 

• ft. Coane aand1 and gravela, maximum 
pa.rlicle lite s;•w 1.. becomee wei io •aturated. 
Prominent color ureeniah Gray (5G 6/1). 

6-6.6 ft. Silty Clay, Light Brown (5YR 6/6), 
low dry 1irength, weak tread, medium to 
high pluiicii]', moiai to wei, 1oft 
comiaiency. Tr-.cu of fine •and ai&ed fill 
m-.ieri-.1. 

Last 
ASHLAND 1 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uainc 3-1/•• hollow 
atem •ufen to • 
depth o 12.0 ft. 

S-.mpled & c-.mm-. 
logged by 
TMA/Eberline to a 
depth or 12 ft. 

Top or undiaturbed 
m•ieri-.1 encountered 
•t .. depth or 6.6 ft. 
Deaeription & 
cla.uific•tion or aoila 
baaed on viau-.1 
exa.min•tion or aplit 
apoon a-.mplu. 

Color deaer!Ptiom 
from the GSA Rock 
Color Ch-.ri (1948). 

Borehole b-.ckfilled 
with 
cement /bentonik 
crout 8-2-88. 

HOLE NO. 
B03R018 



IJJ • 

~ 

16 

IN HOLE: 
none 

ELEV. 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

0.2-4.6 ft. CLAy~ m.L ~cr~ Moderate 
Brown (6YR. 44)1 Ligh Chve Grax (6Y 
6/1) ana Brownian Black (6YR 2/1} weak 
io medium aiiff thread, alight io meaium 
plasticity, alighily moiat, veey atiff 
conaiatency. 

Coarse aanda and gravels, about 10%, fme io 
medium p-ained aanda, about 6%, ailt, about 
6%, maxnnum particle ai.&e 1/2•, aubrounded 
io ancwar. 

coarse aanda and p-aveb <&%, maximum 
particle ai.&e 1/2•, aubrounded to ~ar, 
randomly distributed. 

10.0 ft. 

Last 
ASHLAND 1 

Borehole advanced 
uain1 S-1/4• hollow 
stem aufers io a 
depth o 10.0 ft. 

Sampled 4k pmma 
logged by 
TMA/Eberline io a 
depth of 10.0 ft. 

Top of undisturbed 
material encountered 
ai a depth of 6.6 ft. 

D:::lrction4k 
cl · cation of aoib 
baaed on viaual 
examination of aplit 
apoon aamplea. 

Color deacri_ptiona 
from the GSA Rock 
Color Chari (1P41). 

Borehol• bac:kfillld 
with 
c:emeni/benioniie 
crout 8-12-88. 

NO. 
B03R019 



IN HOLE: 
none 

ELEV. 
:::z::: .... 
a_ 
UJ c 

FUSRAP 

C.A. Clark 

Rubble u grey poroua •lag, up to 3", angular 
coar.e sravel, and or~tania u fine IP'au 
roou. 

-r.:z~tl!M 2-4 ft Layer. of fibrous material nturated 
with hydrocarbon (?) black viacou1 lOOP· 
Stainl 1amplini tooli & ~tlovu. 

4.9 - 8.0 ft CLAY (CL) Moderate Brown 
-fE<'ql~ (6YR4/4). Sli~tht'lymoiat to moi1t. 

:Moderate cohuion & compaction. Sli~tht 
plutieity, low range of plutieity limit, hi~th 
toughneu. Temile craeb appear with •li~tht 
bend of thread. 

ASHLAND 1 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaini 3-1/4" hollow 
1tem aufer. to a 
depth o 8.0 ft. 

Sampled & camma 
~nect by 
TMA/Eberline to a 
depth of 8.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 4.9 ft. 

Duc:ri_ption & 
elauification of 10ill 
baaed on viaual 
examination of 1plit 
1poon •amp!•. 

Color duc:Jiptiom 
from the GSA Rock 
Color Chart (1948). 

Borehole baelt1illed 
with 
c:ement/bentoni_te 
crout 8-28-88. 

NO. 
B03R020 



none 

:I: 
1-
Q. 
UJ c 

T.F. Mullen 

0.2-10.3 ft. CLAY 1c m.J. Cffl-~ Dark 
Yellowiah Brown (lOYR 0 and BrownWh 
Black (6YR 2/1), weak to medium 1tiff 
thread, •light to medium plutieity, mowt to 
wet, firm eon~i•teney. 

Coane Ianda and ll'&vell, about 10%, p-avell 
predominate in upper 1 ft., fine to medium 
grained aanda, about 691), ailt4 about &91) 1 maximum particle aiae 1-1/2 , aubrounaed 
to angular. 

ON: 
LEVELS, 
RETURN, 

CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing S-1/-t• hollow 
1tem aufer1 to a 
depth o 14.0 ft. 

Sampled ll pmma. 
loned by 
TMA/Eberline to a 
depth of 14.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 10.S ft. 

Deac:rij)tion ll 
cluaifieation of 10ila 

11~~~~~~~~~----------------~b~onvwual examination of 1plit 

10.3-14.0 ft. CLAY(~ Moderate Brown 
(&YR 4/4)l mediwn ry atrengthJ. medium 
•tiff threaa, medium .Plutieity, •tightly 
mowt, very atiff CODilltenc:y. Thin fiuure1 
filled with clay, Greeniah Gray (6G 6/1). 
Trace of fine root., partially deeompc)M(i, 
within fiuur... 

Trace of eoarae aanda and mvela, <6%, 
maximum particle 1iae 1'12•, 1ubrounded to 
angular, randomly diatributed. 

14.0 ft. 

ASHLAND 1 

1poon Iampl•. 

Color desaij)tioDI 
from the GSA Rock 
Color Chart (1~). 

Borehole bacldilled 
with 
~t/bentomd~ 
pvut 1-6-18. 

BOlR022 



SITE 

IN HOLE: 
none 

:I: 
to.. 
w c 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Trace of coa.rae aanda, <6%, maximum parlicle 
aise Sf-t•, an,ular co aubrounded, randomly 
dilcrihuced. 

2.6-2.7 ft. SAND (SM). Lense of very fine co 
fine grained aand, poorly aorled, anJUlar, 
quarla and micu, Ciry, loose denaicy. 

Borehole advanced 
u.inr S-1/-t• hollow 
acem auren co a 
depth of 10.0 ft. 

Sampled & ramma 
~ned by 
TMA/Eberline co a 
depch of 10.0 ft. 

Top of undilcurbed 
material encountered 
ac a depch of 0.2 ft. 

Ducripcion & 
elauificacion of aoila 

10-t""""'l~-----=-----=~-:--":"":""..,.....,------1 baaed on viaual 
examination of aplic 
1poon aampl•. 

ASHLAND 1 

Color deaeri_ptiona 
from che GSA Roe1t 
Color Cbarl (1948). 

Borehole bac:kfilled 
with 
cement /bentonite 
crout 7-20-88. 

NO. 
B03R023 



T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Clay d Moderate Brown (SYR S/4.), mottled 
Moderate Orange Pin& (SR 1l4.J.. Weak 
thread, •light to medium pluticity, dry to 
tiightly modi, very 1tiff to hard coudtency. 

Orga.nic debm pruent in upper portion u 
rooil, common abundance &t medium 
thicknUI. 

ASHLAND 1 

Borehole adva.nc.d 
tuing 1-1/4.• boUow 
1iem aufen to a 
depth o 10.0 ft. 

Sempled &t pmma 
~ggid by 
TMA/Eberline to a 
depth of 10 ft. 

Top of unddturbed 
mt.teritl encountered 
at a depth of 6.2 ft. 

Dacri_ption &t 
clueification of eoU. 
bued on Vdutl 
u:amination of 1plit 
epoon eempla. 

Color dacri_ptiou 
from the GSA Rodr. 
Color Chart (194.8). 



T.F. Mullen 
: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Borehole advanced 
u.in1 S-1/4" hollow 
atem aucera io a 

~9111-------'=----------------i depth of 10.0 ft. 

2.2-10.0 ft. CLAY (CL) Moderate Brown (6YR 
4/4), medium dry strength, medium atilt 
thread, medium pluticity, dry, hard 
conaiatency. 

Trace of coarae aanda and ~rravela, <6%, 
maximum particle aiae 1/2", aubrounded. 

1/4" pocket of fine to medium !rrBined aand, 
poorly aorled, dryJ looae denaity, includes 
quartz, micu, fefciapar. 

Sampled &t 1amma 
logged by 
TMA/Eberline to a 
depth of 10.0 ft. 

Top of undisturbed 
material encountered 
at a depth of 2.2 ft. 

Deacription &t 
clauification of aoila 

10 f'"'4f"t------=--,-:----::c:::--:--::-::-::-::-------i baaed on viaual 
Bottom of examination of aplii 

apoon aamplea. 

ASHLAND 1 

Color deacri_ptiona . 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
ceDlent/bentoniie 
crout 1-1-88. -

NO. 
B03R025 



" 

GEOLOGIC DRILL LOG 
•!Uhlll:.\ol ~~~!NO. 13 1sH:E~ NO. 1'::~ NO. 

FUSRAP 50110: 1 OF 1 B03R026 
SITE ~INATES and/or STATIONING$ lANG~ e~~~aJ T 

ING 

Ashland 1 N 300.0 E 4,900.0 NOE 

BEGUN 1C:~~:T:: rRILLER 
8-1-88 8-1-88 Empire Soils 

iRILL MAKE AND MOOEL 
CME-45 

IS~ZE lniii'IIAlJIIOJ:U 

.5 in r 10.0 
!Jtoct:: CFT.) rOTAL DEPTH 

0.0 10.0 
!CORE "'' CFl'./X) ICORE 

5.1/51 0 5 
C:S,EL TOP CASING rOUND EL. 11rP~H=~L. GROUND WATER !EPTH/EL. TOP OF ROcK 

NA/NA 
!SAMPLE HAMMER WEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs/30 In none T.F. Mullen 

I~ ~~~~ I~ lcJ . .z ~ ffi. ];I RE en (Template: BCHTLLS) 
r'll r~ ~ u NOTES ON: I.., l~;:f I~ :I: H 

IL&J .. ELEV. .... :I: DESCRIPTION AND CLASSIFICATION WATER LEVELS, 'i'"Y~ ,;;;., J: 

I~ 
a.. -. en cn-t LIJ a.. WATER RETURN, 

I~ it~ -ill~~ ~ en· c <1: CHARACTER OF 
I~ ''-' LLJcn 0:: 

...J • 0::• (!) DRILLING, ETC. IU.t .. 1'-' (!) a..a.. 
BS 2.0 0.7 1-2-2 >)?' 0-4.3 ft. ff~Y LOAM (OL) Grayiah Brown Borehole advanced s >)?' ~6YR S 2 varying to L~t Brown ~6YR uaing S-1/4• hollow 

)<)c /6), low dry 1trength, to alight y moiat, 1tem aufen to a 
~s 2.0 X'>cp l001ely bounddiabundant ne to coane root1 depth o 10.0 ft. 0.2 3-4-6 >)< and twip bin "ng the fOil. Trac:ea of cruahed 

4 ~ IIJA4r. 
)< 

~s 2.0 Lo s=,_fi ~h Sampled & gamma 
6-" ~ 4.3~~~~· CLAY fCLl •. •L rn•ti~~3~6YR lotft by 

rn.ti·i,;~, .;n,, "moiat, T /Eberlin• to a 
depth of 10.0 ft. 

~s 2.0 us 1;9_2;~ ~ Trace of eo~ 1anda and ~veil, <6911, 
Top of undiaturbed 
material encountered maximum panicle 1iae -112•, 1ubrounded at a depth or 4.! ft. 

~s 2.0 1.9 18-29- to angular. 
29-!6 DuefJfction & 

clau · cation of 10lll 
- 10 bued on viaual 

Bottom of Hole 10.0 ft. examination of aplit 
apoon •ample~. 

Color duettiona 
from the G A Rock 
Color Chart (1P48). 

Borehole baekfilled 
with 
c:ement/bentonin 
crout 8-1-88. 

DENNISON P • I 0 • ~~ • SPLIT SPOON~I,~HERS!!E~B~T~~E 'SITE 
ASHLAND 1 

Last Update: I HOLEJIQ~ 
KII4Wd,~ 



6-8-16 
17 

none 

:I: .... 
a.. w c 

T.F. Mullen 
: BCHTLLS) 

ASHLAND 1 

Borehole advanced 
uaing S-1/4• hollow 
etem aufen to a 
depth 0 6.0 n. 

Sampled & pmma 
loned by 
TMA/Eberline to a 
depth of 6.0 n. 
Top of undieturbed 
material encountered 
at a depth of 2.3 n. 
Ducription & 
cla.uification or eoU. 
bued on vieual 
examination or eplit 
epoon eamplu. 

Color ducri_ptione 
Crom the GSA Rodt 
Color Chart (1~8). 

Borehole bacldilled 
with 
cen1ent/bentonlte 
jp'OUt 8-lD-18~ 



FUSRAP 

T.F. Mullen 

ASHLAND 1 

Borehole advanud 
uainr S-1/4• hollow 
etem aufera to a 
depth o 16.0 ft. 

Top or undiaturbed 
material encountered 
at a depth of 8.'7 ft. 

Due to cave-in, 
borehole relocated 6 
ft. 1a0uth (BOSR29B). 

Color deecrij)tiont 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement/bentonite 
JI'OUt 1-1-11. 



6 

10 

(/) 
u 
H 
:I: 
ll.. 
(1: 
0:: 
(.!) 

FUSRAP 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
!.lATER LEVELS, 
!.lATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uain' S-1/4w hollow 
atem aufen to a 
depth o 16.0 ft. 

Gamma lo,Jed by 
TMA/Eberhne to a 
depth of 16.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 8.7 ft. 

~~hiT-Ts"lifuai:~Tci:i""M~;;;t;"s;;;;;;-n[Yitl Sample deacriptiona !JI' taken from B03R29A. 

ASHLAND 1 

Borehole drilled due 
to BOSR29A cave-in. 

Borehole backfilled 
with 
cement /bentonite 
arout 8-1-88.-



none 

ELEV. 

10 

:I: 
ta.. 
LIJ 
0 

T.F. Mullen 

DESCRIPTION ANO CLASSIFICATION 

, very 
atifr fiuures, vertically 
aligned1 filled with clay Light Olive Gray 
{6Y 6/1). W ealt bond along fiuure plane. 

Trace or coarae Ianda, <5%, maximum particle 
aise 112•, &ngular to aubrounded, r&ndomly 
diatributed. 

ASHLAND 1 

Borehole adv&nced 
uainr S-1/4• boUow 
atem aufen to a 
depth o 6.0 ft. 

Color dac:riptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole bacldilled 
with 
cement/bentonite 
arout 1-1-88. 



FUSRAP 

T.F. Mullen 

0- ft. ¥-"':!{Y.~~"":""L4l!l.WJ. 
Brown 
Brown moiat, very 
atift' conaiatenc;x to coane 
roota, about 6~ aubrounded 
to angular aanda fine to coane, about 1% 
angular gravel 1/2" maximum ai&e. Fill 
material conaiata of wood chip1, brick 
particlea, and cruahed alae. 

Last 
ASHLAND 1 

Borehole advanced 
uaini 3-1/4" hollow 
atem aufera to a 
depth o 20.0 ft. 

Sampled & (amma 
loned by 
TMA/Eberline to a 
depth of 20.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 12.4 ft. 

Deacription & 
cluaification of aoila 
bliNd on viaual 
examination oC apUt 
1poon aamplea. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement/bentoni\e 
,rout 8-1-88. 



FUSR.AP 
NATES ard/or STATJONJNGS 

none 

~ .... 
D.. 
LLI c 

N 600.0 E S 000.0 

T.F. Mullen 

Trace of eoane aanda, <5%, maximum pariic:le 
aiH !/4•, an(Ular to aubrounded, randomly 
diatributed. 

Fill c:onaiata of woodc:hi~, bric:k, and alae. 

6.0-6.6 ft. SILTY CLAY (CL), Grayiah Brown 
(5YR !/2) to Moderate Brown (5YR 4/4), 
weak thread, alight plutic:ity, moiat, at iff' to 

atifr c:onaiatenc:y, aUt content about 

6.6-10.0 ft. CLAY (CL) Moderate Brown (6YR 
4/.~, mottled MOderate Orange Pink (tOR 
7"/4 , medium to hich dry atren(th, medium 
1ti thread, medium plutic:ity, •lightly 
moiat, very atifr eona~atenc:y. Thin fiaurea, 
venie&lly ali~-2,. filled with c:lay I Greenish 
Gray (6G 6/1). -~·race of eoan.e 1anda and 
aravelil <69(;, maximum pariic:le liM 1/2•, 
1ubrounded to aub &D(UJar. . 

Bottom 

ASHLAND 1 

NO. 

NOTES-ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
Wlinr !-1/4• hollow 
atem aufera to a 
depth o 10.0 ft. 

Sampled It camma 
lo~ged by 
TMA/Eberline to a 
depth of 10.0 ft. 

Top of undisturbed 
material eneountered 
at a depth of 6.6 ft. 

Dueription It 
c:luaific:ation of aoill 
baaed on visual 
examination of aplit 
lpooD Iampl ... 

Color dueri_ptiona 
from the GSA Roc:k 
Color Chan (l!WI). 

Borehole bac:kfilled 
with 
eemant /bentonite 
srout 7-20-88. 

NO. 
B03R03l 



4-2-7-
13 

10-19-
19-24 

TE 

T.F. Mullen 

@6-7ft. Sil~ Clay (CL-ML) Light Brown 
~~t.. (5YR 5/sr, aoft tliread, alight plasticity, 

moiat, tinii conaiatency, leliaed. Tracu of oil 
reaiduu bordering ailty clay lenae. 

7.0-10.0 

:/:Jthraad1 to medium plutieitr, 
alightly mowt, very atiff eonaiatency. Thin 
fialurea filled with clay, Light Olive Gray 
(5Y 6/1). Trace of coarse aanda and gravela 
<5%, maximum particle aiae 1/2, . 
aubrounded. 

Bottom of 10.0 ft. 

Last 
ASHLAND 1 

Borehole advanced 
uaing 3-1/4" hollow 
atem augers to a 
depth of 10.0 ft. 

Sampled & gamma 
logged by 
TMA/Eberline co a 
depth of 10 ft. 

Dueri_ption le 
claaaifieation of aoila 
baaed on viaual 
examination of apllt 
apoon aampla. 

Color daeri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement /bentonite 
grout 8-16-88. 

HOLE NO. 
B03R033 



• SHELBY TUBE SITE 
TCHER 0 • OTHER 

FUSRAP 

T.F. Mullen 

0-0.2 ft. Clay Loam, Duaky Brown (&YR 2/2), 
moiat, aoft conaiatency, abundanl fine to 
coarae roota. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uainr S-1/4.• hollow 
atem aurera to a 
depth of 10.0 ft. 

0.2-10 ft. Moderate Brown (&YR 4./4), medium 
dry atren(th, medium atiff thread, medium 
pluticity, moiatl very a tiff conaiatency. Thin Sampled & ramma 
fiuurtl!,r vertically aligned, filled with Light logged by 
Olive uray (&Y 6/1) clay. Weak bond alonr TMA/Eberline to a 
fiuure plane. depth of 10.0 ft. 

Trace of coarse aanda <6%, maximum particle Top of undisturbed 
aiae 1/4•, aubrounded, randomly distributed. material encountered 

at a depth of 0.2 ft. 
<1/4• pocket. of medium (rained aand, poorly 

aorted, dry,looae, micu and quarts rraina Deacrij)tion & 
preaent. cluaification of aoila 

10·~~~--------~~--~~~~~--------~baaedonviaual 
of Hole 10.0 ft. examination of aplit 

apoon aamplea. 

Last 
ASHLAND 1 

Color deacrij)tiona 
from the GSA Roc:k 
Color Chart (1~). 

Borehole bac:kfilled 
with 
c:em.nt /bentonite 
rrout 7-27-88. 



• SPLIT SPOON• 
DENNISON P • ~I 

T.F. Mullen 

0-0.2 ft. Clay Loam, Grayiah Brown (6YR 3/2), 
moiat, 110ft t:onaiatency, abundant fine to 
t:oarae root.. 

ON: 
!.lATER LEVELS, 
!.lATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing 3-1/4• hollow 
atem aufen to a 
depth o 10.0 ft. 

0.2-10 ft. Moderate Brown (6YR 4/4), medium 
dry atrength, medium atiff thread, medium 
pluticity, moiatl very atiff conaiatency. Thin Sampled & gamma 
fiNul'e!! verticahy al1gned, filled with Light logged by 
Olive uray (6Y 6/1) clay. Weak bond along TMA/Eberline to a 
fiuure plane. depth of 10.0 ft. 

Trace of coarae aanda and ~avela, <6%, Top of undiaturbed 
maximum particle ai&e 1/2•, to aubrounded, material encountered 
randomly diatributed. at a depth of 0.2 ft. 

<1/4• pocket. of medium grained aand, poorly Deacrij)tion & 
aorted dry, looae, micu and quart& graina clauification of aoila 

-r~~--~~~~~--~~~~~~--------~b~onviaual 
Bottom of Hole 10.0 ft. examination of aplit 

ASHLAND 1 

aamplea. 

Color deacrij)tiona 
from the GSA Rock 
Color Chart (1948). 

Borehole bac:ltfilled 
with 
cement /bentonite 
grout 7-28-88: 

NO. 
B03R035 



• SHELBY TUBE 
TCHER 0 • OTHER 

none 

:z:: 
1-

fu c 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

ASHLAND 1 

NOTES ON: 
WATER LEVELS, 
loiATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uainc S-1/4• hollow 
atem aucera to a 
depth of 8.0 ft. 

Sampled && p.mma 
logged by 
TMA/Eberline to a 
depth of 8.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 6.2 ft. 

Duc:ri_ption && 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoon aampl•. 

Color duc:ri_ptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole bacldilled 
with 
~nt/bentonlte 
crout a-u~-18. 



none 

::I: .... 
fl. 
Ul c 

T.F. Mullen 

Li ht 
•trenJi~, 

medium _pluticity, 
moilt, very 1tiff consistency. Thin fi11ure1, 
vertically aligned, filled with clay Light 
Olive Gray (6Y 6/1). Weak bond along 
fiuure plane. 

Trace or coane Ianda and p-aveil, <6%, 
maximum particle 1iu 8{4\ angular to 
1ubrounded, randomly diltnbuted. 

Small pocket or clay and 1ili <1{4", Dark 
Yellowilh Orange (10YR 6/6 . 

NO. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
Uling 8-1/4" hollow 
1tem aufen to a 
depth o 10.0 ft. 

Sampled & gamma 
logged by 
TMA/Eberline to a 
depth or 10.0 ft. 

Top or undilturbed 
material encountered 
at a depth or 0.1 ft. 

Ducripiion & 
cla11ification or 10iil 

10·~~~----------------~~----~~~~~----------------~b~onvilual 
10.0 ft. examination or 1plit 

ASHLAND 1 

1poon •ampl•. 

Color ducri_ption1 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
ce~t/bentonlie 
grout 7-28-88. 

NO. 
B03R038 



none 

11 

:::t: 
1-
Q.. 
1.&.1 c 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

0-0.1 ft. Clay Loam, Dueky Brown (6YR 2/2), 
moiet, 10ft conaietency, abundanl fme to 
coaree root.. 

0.1-10 ft. Moderate Brown (6YR 4/4), motUed 
Pale Red (lOR 6/2), medium dry etrength, 
medium etiff thread, medium_pluticity, 
moiet, very •tiff con1i1tency. Thin fJ.Uuree1 vertically ali81ted, filled with clay Greenien 
Gray (6GY 6/1). Weak bond along fiuure 
plane. Trace of coaree eande and p_vele 
<6% maximum particle aile 1/2 , angular 
to eubrounded, randomly dietnbuted. 

l~lf"ITI:'~ ON: 
LEVELS, 
RETURN, 

uo~~o1oo~~or•TI:'~ OF 
ETC. 

Borehole advanced 
ueing S-1/4• hollow 
etem aufere to a 
depth o 10.0 ft. 

Sampled & ~amma 
logged by 
TMA/Eberline to a 
depth of 10.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0.1 ft. 

Deaef1ption & 
cluaification of 10ila 

10·~~~--------~----~~~~~--------~b~OnvWUal 
Bottom Hole 10.0 ft. examination of eplit 

epoon eampl•. 

ASHLAND 1 

Color deecri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole backfill.d 
wUh 
ce~nt/bentonj'
~ut 7-28-88. 

HOLE NO. 
B03R039 



13-20-
19-26 

= SPLIT SPOON• ST = 
DENNISON P = ~ITCHER 

IN HOLE: 
none 

FUSR.AP 

T.F. Mullen 

0-0.1 ft. Clax Loam, Pale Yellowiah Brown 
(10YR 6f2, dry and looae. Abundant fine to 
coarse root&. 

Moderate Brown (6YR 4/4) &. (6YR 3/4), weak 
to medium atift thread, aliJht to medium 
pluticity, moiat firm conautency. 

Color change to Dark Gray (N 3) and Browniah 
Black (6YR 2f1) with depth. Clay 
charaderiud by medium atiff thread, 
medium plutic1ty, and 110ft conaiatency. 
Hydrocarbon-like odor. 

Cruahed ltf&Vel and alag, maximum aise 1-1/2, 
~~1-. angular, 110me medium to coarse jtrained 

aand present. 

6.6-9.0 ft. SILTY CJ.AY u::J.cVT.) Moderate 
Brown (6YR 4/£ and tiihiBrown (6YR 
6/6) low to med1um dry atrength, weak 
tre;.'d, ali~thi pluticity, moiat to wet, 110ft 
conaiatency. Silt content about 26%. 

of Hole 12.0 ft. 

Last 
ASHLAND 1 

Borehole advanced 
uain~t 3-1/ 4• hollow 
atem aufera to a 
depth o 12.0 ft. 

Sampled &. ltamm& 
lo_iged by 
TMA/Eberline to a 
depth of 12.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 9.0 ft. 

Description &. 
cluaification of 10ila 
baaed on viaual 
ex&mination of 1plit 
1poon aampl11. 

Color deseri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
cement/bentonite 
arout 8-12-88:-

HOLE NO. 
B03R040 



T.F. Mullen 

0.3-10.0 ft ~y (CL~oderate Brown (6YR 
3/4), moHr Pile I (lOR 6/2), medium 
dry etrengih aoft to medium etift thread 
alight to medium pluticity, dry to elightfy 
moiat, hard to very etiff conaietency. Minor 
fiAures filled with clay, Greeni•h Gray (6G 
6/1). Traca of fine roote, partially 
decompoaed, within f1111urea. Trace of coarae 
nnda and gravela, < 6%, maximum particle 
eiae 1/2•, eubrounded. 

Borwhole advanced 
uaing 3-1/4• hollow 
etem auger. to a 
depth of 10.0 ft. 

Sampled & gamma 
~gged b_y 
TMA/Eberline to a 
depth of 10.0 ft. 

Top of undiaturbed 
material encounterwd 
at a depth of 0.3 ft. 

Deecription & 
clauification of eoile 

~~~---------=----~~~~~--------~b~onviaual 
examination of eplit 
apoon aampl•. 

ASHLAND 1 

Color d.cri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Bor.hole backfilled 
with 
cement/bentonite 
,rout 7-20-18. 

ltOLE NO. 
B03R041 



none 

12 

:c 
I
D.. 
UJ c 

FUSRAP 

T.F. Mullen 

ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uainr S-1/4• hollow 
atem aufera to a 
depth o 16.0 ft. 

Sampled &z ramma 
~gged by 
TMA/Eberline to a 

129~1f-':"'"''"....,.,:-::-o::-=-=~=:-.,-:-:,....-;--,.--::----.:=::--i depth of 16 ft. 

BoUomof 16.0 ft. 

ASHLAND 1 

Top of undiaturbed 
material encountered 
at a depth of 6.1 ft. 

Ducription &z 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoon· aampl•. 

Color ducri_ptiona 
from the GSA Roc1t 
Color Chart (1948). 

Borehole bacldilled 
with cement/ 
bentonite rrout 
7-27-81. -

NO. 
B03R42A 



T.F. Mullen 
(T 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 

Borehole advanced 
uain1 S-1/4w hollow 
1tem aufer1 to a 
depth o 10.0 ft. 

Sampled II: lamm& 
\Q~a:ed by 
TMA/Eberline to a 
depth ollO ft. 

Top ol undilturbed 
material encountered 

Rt--::-::~=-=--=--=""!"':::-T.::=o-::-:--::--...,.--::c--==-~ at a depth of 8.0 ft. 

Last 
ASHLAND 1 

Deteri_ption II: 
elauifieation of 10ill 
bued on vitual 
examination of aplit 
•poon •ampl•. 

Color deteri_ptiooa 
from the GSA R.oc:k 
Color Chan (1~). 

Borehole baeJdilled 
with cement/ . 
bentonite (rOUt 
'1-27-88. 

NO. 
B03R42B 



33-21 

• SPLIT SPOON• ST • 
DENNISON P • ~JTCHER 

none 

:I: 
1-
Q. 
LLJ c 

T.F. Mullen 

2.5-6.7 ft. SU:.TY ~y ~Moderate 
Brown (6YR S/4 and ~kyrown (6YR 
2/2), medium ati thread~ medium to ahght 
pluiiciiy.J. moiat atiff conatatency. Oil within 
fiaaurea. ·.1·race of coarae aan<h and ~~"&Vela, < 
5%, maximum aise 1/2", angular. 

Bottom of Bole 10.0 ft. 

ASHLAND 1 

Borehole advanced 
using S-1/4" hollow 
atem aufen to a 
depth o 10.0 ft. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
cement /bentonite 
lfOUt 8-16-88. 

HOLE NO. 
B03R043 



none 

19 

::z:: ... 
fu c 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

ASHLAND 1 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uain1 S-1/4• hollow 
etem auferw to a 
depth o 14.0 ft. 

Sampled ll lamm& 
louid by 
TMA/Eberline to a 
depth or 14.0 ft. 

Top or undiaturbed 
material encountered 
at a depth or 8.2 ft. 

Duc:ription k 
clueification or 1100. 
baaed on viaual 
examination or eplit 
epoon eampl11. 

Color duc:ri_ptione 
from the GSA Rock 
Color Chart (1948). 

Borehole baekfilled 
with 
cement /bentonite 
p-out 8-12-88. 
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FUSRAP 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

and are 
moat prominent in upper 0.6 ft, 
maximum particle ai&e S{4w. Clay 
tenda to be medium to htgh dry atrength, 
alight to medium pluticity, ali~thtly moiat, 
very a tiff to hard conaiatency. 

0.6-4.6 ft. Trace of ltl"aveil and coa.ne aanda, 
<6%m maximum particle ai&e 1/2" 
aubrounded and angular. Fi11urea fined with 
clay -Medium Dark Gra;r (N4), trace of fine 
root. preunt in fiuurea. Tracea of cruahed 
•l&lt preunt throughout layer. 

4.6-8.2 ft. ORGANIC CLAY (OH). Browniah 
Black (6YR 2/1) and Olive GrayJ6Y 4/1). 
medium to hi~th dry atrength, me ium atilt 
thread, medium pluticity moiat, ati.ti 
conaiatency. Oil reaiduea throughout. Tracea 
of wood cliipa and fiben. Tracea of fme 
root.. Organic clay reducea to <60% and 
graciea into a leaner clay- Moderate Brown 
(6YR 4/4). 

Lest 
ASHLAND 1 

NOTES ON: 
loiATER LEVELS, 
loiATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing 3-1/4w hollow 
atem aufen to a 
depth o 12.0 ft. 

Sampled & ~&mm& 
lo,iged by 
TMA/Eberline to a 
depth of 12.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 8.2 ft. 

Deacrij)tion & 
clauification of aoila 
baaed on viaual 
examination of aplit 
apoon aampla. 

Color deacriptiona 
from the GSA Rock 
Color Chan (1948). 

Borehole backfilled 
with 
cetDent/bento~te 
grout 8-1~-88. 



FUSRAP 

T.F. Mullen 

6.S-U ft . .cLAY Browniah Blaclt (&YR 2/1), 
weak th.iUQ,Iligbt plaaticity, moiat, soft to 
firm conaiatency. Conaidera61e amount of oil 
raidues throuJbout. 

ASHLAND 1 

Borehole advanced 
uain1 S-1/4.• hollow 
ttem aufel"ll to a 
depth o 12.0 ft. 

Sampled 1.& pmma 
l()Ued by 
TMA/Eberline t;o a 
depth of 12.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 8.3 ft. 

Detcri_ption 1.& 
cluaification of eoila 
baaed on viaual 
examination of 1plit 
tpoon aamplet. 

Color deter!Ptiona 
from the GSA Rock 
Color Chart (l~Mi). 

~~ole backfilled 

cement/bentonite 
pout 1-12-&8. 



FUSRAP 

T.F. Mullen 
: BCHTLLS) 

Borehole advanced 
uain1 S-1/4• hollow 
atem aufen to a 
depth o 10.0 ft. 

Sampled & Jamma 
lo_ned by 
TMA/Eberline to a 
depth of 10.0 ft. 

Top of unditturbed 
materi-al eneountered 
at a depth of 0.1 ft. 

Daeri_ption & 
elaaifieation ofeaoib 

10·~~~--------~~--~~~~~--------~b~onvitu~ 
Bottom of 10.0 ft. examination of aplit 

apoon aamplea. 

ASHLAND 1 

Color daeri_ptiona 
from the GSA Roek 
Color Chan (1948). 

Borehole baekfilled 
with 
eement /bentonite 
,rout 7-20-88.-

NO. 
B03R047 



12-14 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

DEPTH 
12.0 

Borehole advanced 
uain1 3-1/4• hollow 
a~em aufera ~o a 
dep~h o 12.0 ft. 

Sampled ll pmma 
logged by 
TMA/Eberline ~ a 
dep~b of 12.0 ft. 

Top of undia~urbed 
ma~erial encoun~ered 
a~ a dep~h of 8.5 ft • 

.-u::UTfua:A~[CL~[od;;;;;i;;EirO;;ji"jf&Y'RI Duc:ri_ption &: 
cluaifi~ion of aolla 
baaed on viaual 
examina~ion of aplU 
apoon aamplea. 

Last 
ASHLAND 1 

Color deacri_ptiona 
from the GSA Roclt 
Color Chan (1P41). 

Borehole bacldillecl 
wi~h 
c:ament/ben~nite 
lfOU~ 8-12-88. 



10-11-
16-18 

4-4-6 
4 

2-1-1 
2 

16 

6 

FUSRAP 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

4.6-9.8 ft. 'ff.TY CLAY (CL-UL) Light Brown 
(6YR 6/6;weak threaii, medium pluticity, 
moilt to wet, 10ft con•iltency, 1ilt content 
20-60%. 

ASHLAND 1 

Borehole advanced 
uaing S-1/4" hollow 
1tem augen to a 
depth of 14.0 ft. 

Sampled & gamma 
lo_gged by 
TMA/Eberline to a 
depth of 14.0 ft. 

Top o{ undilturbed 
material encountered 
at a depth o{ 10.0 ft. 

Deac:ri_ption & 
clauification of aoila 
bued on vilual 
examination of aplit 

1amplea. 

Color deac:ri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole bacldilled 
with 
cement/bentonite 
crout 8-12-88.-



-13-14 
18 

FUSR.AP 

T.F. Mullen 

@4-6ft. Patch• of Silty Clay {CL-MLl, 
Grayilh Black (N 2), low ary atren,th, no 

~~lh thread, alightplut1city, mo11t to wet, 10ft 
conailtency. Thin fillurea filled with wet 
clay, Brownilh Grey (5YR 4/1). 

ASHLAND 1 

Borehole advanced 
uaing 3-1/4• hollow 
atem aufera to a 
depth o 10.0 ft. 

Sampled tk gamma -
!.<>ned by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undilturbed 
material encountered 
at a depth of 8.0 ft. 

DMCJiption tk 
cluaification ofaoila 
bued on vilual 
examination of split 
lpooD 1ample1. 

Color dMCri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole bacldilled 
with 
cement/bentonite 
crout 8·2g·l8. 



18-22-
24-26 

none 

:::1: 
to.. 
w c 

T.F. Mullen 

@4-6ft. Moderate Yellowish Brown (10YR 
-t'-'"'+-h 6/4) and Moderate Brown (6YR 4/4), moiat 

t.o wet. 

ft. IAJ!I]) ~)Poorly Graded, 
maximum pariie aiM 1/4•, angular cravela 
5%, rounded to aubrounaed fine to coarae 
aanda, Qb, feldapar, and micu predominant 
minerala in aand, moiat, looee denaity, lenaed 
atructure. 

Bottom 10.0 ft. 

Last 
ASHLAND 1 

DEPTH 

10.0 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uains 8-1/4• hollow 
atem aufen to a 
depth o 10.0 ft. 

Sampled & samma 
lo_gged by 
TMA/Eberline to a 
depth of 10ft. 

Top of undisturbed 
material encountered 
at a depth of 8.0 ft. 

Deacri_ption & 
clauification of aoila 
baaed on viaual 
examination of aplit 
apoon aampl•. 

Color deacri_pUona 
from the GSA Rock 
Color Chari (1~). 

HOLE NO. 
B03ROS2 



T.F. Mullen 

ASHLAND 1 

Borehole advanced 
uaing S-1/4• hollow 
etem auger~ to a 
depth of 10.0 ft. 

Sampled & gamma 
logged by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undiaturbed 
material ancountered 
at a depth of 4.5 ft. 

Dac:ription & 
clueification of eoill 
bued on vilual 
examination of eplit 
epoon aampl•. 

Color dac:ri_ptione 
from the GSA Rock 
Color Chart (1~). 



ROJECT jJDB NO. jsHEET NO. jttOLE NO. 

GEOLOGIC DRILL LOG FUSIUP 1145011031 1 OF 1 I B03R054 
SITE !COORDINATES and/or STATIONINGS JANGLE FRCJf KORI.EARING 

Ashland 1 I ' N 250.0 E 5t500.0 I Vertical I NOE 
~EGUN ICCJtPLETeo puLLER RILL MAKE AND MOOEL jsiZE joVERBURDEN ~ocK <FT.) ~orAL DEPTH 

8-11-8818-11-881 Empire Soils CME-45 16.5 in I 10.0 I 0.0 I 10.0 
CORE RECOVERY (FT./X) jCORE BOXESjSAMPLESIEL. TOP CASING GROUND EL. I~PTH/EL. GROUND WATER f>EPTH/EL. TOP OF ROCK 

4.6/46 I 0 I 5 I lt J =~ I NA/NA 
SAMPLE HAMMER WEIGHT/FALL jCASING LEFT IN HOLE: DIA./LENGTH jLOGGED BY: 

140 lbs/30 in I none I T.F. Mullen 

~ ~ ~ 'Ws'f€ :x: ~ 
p u o::> :E: • • ELEV. ti: ~ DESCRIPTION ANO CLASSIFICATION 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 

~ = ~-~ >- pJUl.T~fiE (Teq>late: BCHTLLS) 

~ us ~· gr! ~ 1.1.1 -
1.1.1 ~"1.1.1 ~ 1.1.11) ........... c 0:: 
...1 0:: ...1 cD fa.: 1- :E: (!) 

CHARACTER OF I' 

DRILLING, ETC. 
ss 2.0 0.4 6-11-14 

14 

~s 2.0 0.2 7-4-1 
1 

I 
~s 2.0 0.0 S-2-S 

4 

ss 2.0 2.0 12-24-
24-32 

ss 2.0 2.0 10-13-
17-23 

[SS • SPLIT SPOOHi ST • SHELBY TUBE 'SITE P• DENNISON P = ~JTCHER 0 = OTHER 

-

~~ 
X><. X>< xx xx 

0-6.0 ft.G~VE!f:if. CLAY LOAM~ Pale 
Browil6Rt 2~ low dry atrengt~ ey, 
angular rravea and, minor amount• of 
c:ruahed ala&', maximum air.e 1ft. 

Borehole advanced 
uainc S-1/4• hollow 
atem aur;era to a 
depth of 10.0 ft. 

>$:>< Sampled .11: gamma 
5- X;;< ~jtged by XJ< TMA/Eberline to a 

-t:X~:X~-::-:::-:-::::-::--=-=--::-:=::,-,::=-';-;--;---;--;:--""7:=:--i depth of 10.0 ft. 
6.0-10.0 ft. CLAY (CLl Moderate Brown (5YR 

4/4}1 medium to higb dry atrength, weu to Top of undiaturbed 
medium atiff thread, 11ight to medium material encountered 
plutic:Uy, •lightly moi1t, very 1tiff at a depth of 6.0 ft. 
.c:omiacent};. Trace of c:oarae aanda and 
gravel <5~, 1/2" maximum air.e, Duc:ri_ption .11: 
aubrounded. c:la~~ific:ation of aoila 

. 
10-F~~--------~~--~~~~~------~baaedonviau~ 

Bottom of Hole 10.0 ft. examination of apUt 
apoon l&mpl ... 

ASHLAND 1 

Color duc:ri_ptiona 
from the GSA Roc:k 
Color Chari (1948). 

Borehole bac:ldilled 
with 
cement/bentonite 
p-out 1·11-88. 

Lest Update: HOLE NO. 
B03R054 

I 
1 



FUSRAP 

T.F. Mullen 

0.6-8.0 ft. CLAY~ Moderate Brown (6YR 
4/4)1 medium to n1gh dry atrengih, weak to 
med1um atiff' thread, alight to medium 
plaaticity, alightly moiat, very atiff' 
conaiatency. Thin fiaaruea filled with clay, 
Light Olive Gray (6Y 6/1), tracea of fine 
roob partially decom~ within fiaaurea. 
Tracea of coarae aanda and p-avela <6%, 
1/2• maximum aise, anJUlar and 
aubrounded. 

ASHLAND 1 

Borehole advanced 
Ulin& a-1/4. hollow 
atem aupra to a 
depth of 8.0 ft. 

Sampled && pmma 
~ned by 
TMA/Eberline to a 
depth of 8 ft. 
Top of undiaturbed 
material encountered 
at a depth of 0.6 ft. 

Desc:Jiption && 
claaaification of aoila 
baaed on viaual 
examination of 1plit 
apoon aamplea. 

Color desc:ri_ptiona 
from the GSA Rock 
Color Chart (1P48). 

Borehole backfilled 
with 
cement /bentonite 
pout 8-17' -88. 



T.F. Mullen 

0.6-6.0 ft. CLAY~CL~oderate Brown (5YR 
4/4), mottled a.le {lOR 6/2)J meCiium 
to liigh dry atrength weit.k to meaium atiff 
thread, alight to m;dium pluticity J. alighUy 
moilt, very atiff conaiateney. Thin uuurea 
filled with claY.~_ Light Olive Gray (5Y 6/1) 
and Greeniah l.:.iray (6GY 6/1). Fiaaurea 
contain traeea of fine root., partially 
decompoaed. Trace of coane aanda and 
gravel <6%, maximum aise 1/2", 
aubrounded. 

Bottom of Hole 6.0 ft. 

Last 
ASHLAND 1 

Borehole advanced 
uaing 3-1/4" hollow 
atem augen to a 
depth of 6.0 ft. 

Sampled & camma 
logged by 
TMA/Eberline to a 
depth of 6.0 ft. 

Top of undilturbed 
materia.! encountered 
at a depth of 0.6 ft. 

Ducri_ption & 
clauification of aoila 
baaed on vilua.l 
examination of aplit 
apoon aampl•. 

Color ducriptiona 
from the GSA Rock 
Color Chart (194.8). 

Borehole bacldilled 
with 
c:ement/bentoni~ 
crout 8-1~-88. 



none 

::z:: ..... 
0.. 
lLI c 

FUSR.AP 

T.F. Mullen 

0.3- 2.0 ft. CLAY JfLl Grayi1h Olive (10YR 
7/4) and Lightrown (5YR 6/4), h1gh dry 
dren~h, medium atiff lhread, medium 
plaat1city, dry, hard conailtency. Trae .. of 
micro-lamination.. 

2.0-10.0 ft. CLAY(~ Moderate Brown {5YR 
3/4), weathered auae .. Light Olive Gray 
(£Y 6/1) and Greenilh Gra~ (5GY 6/1), 
amallapecu Duaky Brown 5\'R 2/2), 
medium to high dry atrengi , weak to 
medium atiff thread, alight to medium 
pluticity, alighily moilt, very aiitr 
conailtency. Trace of coarae aanda 196 
aubrounded and angular. Pockeia {1/4• dia.) 
of fine aanda and allia, poorly aoriea, 
~ar1 Qis, feldapara, and micu are the 
predommant minerala, Light Olive Gray (5Y 
5/2), dry, lOOM denaity. 

of Hole 10.0 ft. 

ASHLAND 1 

Borehole advanced 
uaing 3-1/4• hollow 
atem aufera to a 
depth o 10.0 ft. 

Sampled & pmma 
logged by 
TMA/Eberline to a 
depth of 10.0 ft. 

Top of undiaturbed 
material encountered 
ai a depth of 2.0 ft. 

Deacription & 
cla~~ification of aoila 
baaed on vilual 
examination of aplit 
apoon aampl ... 

Color dacri_ptiona 
from the G5A Rock 
Color Chari (1~). 

Borehole bacldilled 
with 
cement /bentonite 
srout 7-22-88. 

HOLE NO. 
B03ROS7 



10-19-
23-30 

15-22-
48-89 

16-27-
37-45 

17-26-
40-40 

T.F. Mullen 

0.4-10.0 ft. CLAY~Ciff1;1oderate Brown (5YR 
3/4), mottled P e (lOR 6/7)J med1um 
to l:iigh dry 1trength weak to meaium etift' 
thread, •light to medium pluticity l. •lightly 
moilt, very 1tift' conailtency. Thin 1111uru 
filled with clay, Greenilh Gray (5G 6/1). 
Trace of coarH 1anda and gravels 59(;, 
maximum 1ise 1-1/2" •ubrounded to 
angular. 

Borehole advanced 
Ulinr 3-1/4" hollow 
1tem augen to a 
depth of 10.0 ft. 

Sampled & ramma 
~_gged by 
TMA/Eberline to a 
depth o( 10.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0.4 ft. 

Ducription & 
cluaification of 10ila 

~~~--------~~--~~~~~---------1b~on~ual 
examination of 1plit 
1poon 1ample1. 

ASHLAND 1 

Color ducription1 
!rom the G5A Rock 
Color Chart (1~). 

Borehole backfill.d 
with 
cement /bentonite 
rrout 7-19-88. 

HOLE NO. 
B03ROS9 



none 

:::J: ... 
D.. 
LLJ c 

T.F. Mullen 

Bottom 

ASHLAND 1 

Borehole advanced 
uainc S-1/4• hoUow 
atem augen to a 
depth of 8.0 ft. 

Sampled ll gamma 
logged by 
TMA/Eberline ~ a 
depUi of 8 ft. 

Top of undiaturbed 
material encountered 
at a depth of 2.4 ft. 

Deeeri_ption ll 
elauifieation of aoila 
bued on Yiaual 
examination of aplit 
apoonnmpl•. 

Color deeeriptiona 
from the GSA Rock 
Color Chari (liMB). 

Borehole baekfillod 
with 
c:emant/ben~nite 
crout 8-17-88. 



13-20-
32-36 

FUSR.AP 

ASHLAND 1 

T.F. Mullen 

6.0 ft. 

Last 

Borehole advanced 
uainc S-1/4." hollow 
1tem aufen to a 
depth o 6.0 ft. 

Sampled It pmma 
loned b_y · 
TMA/Eberline to a 
depth of 6 ft. 

Top of undilturbed 
material encountered 
at a depth of 1.0 ft. 

Duc:ription It 
cla&~ifieation of 10U. 
bued on viaual 
examination of epUt 
spoon aa.mplea. 

Color deaeri_ptioDI 
from the GSA Roek 
Color Chart (1P48). 

Borehole baddllled 
with 
cetn~nt/bentonl~ 
crout 8-17-88. 



3-6-g 
12 

T.F. Mullen 
: BCHTLLS) 

medium dry atren,th, 
medium pluticity, 

moiat, very atift' conaiatency. 

Trace of coane aanda and IP.'&Vel, <6%, . 
maximum particle aiH 1/2• \ 1ubrounded to 
aubancuJar, randomly dDtriouted. 

20.0 - 37.0 ft. ~ CLAY ~CL-VL) Browniah 
Gray (6YR 41 altema 1JiC witti Grayiah 
Red (10R 4/2}. Medium to hiP! dg 
ltrenJth. Medium atiff thread, med1um to 
~ pluticity, moiat, firm conaiatancy. 
Browniah Gray bandl tend to contain a 
hiPter lilt content. 

8 30-32 ft. Trace of coane aanda and pvala, 
<6%, maximum particle 1iH 1/2•, 
1ubrounded to aub&Dcular, very moiat to wet 
on owde of aample, moiat on inaide. 

ASHLAND 1 

Sampled &l pmma 
!.Q$ged by 
TMA/Eberline to a 
depth of 8 ft. 
Top of undiaturbed 
material encountered 
at 3,g ft. 

Grout lOW PVC 
Conductor cum. to 
8.6'. 
Continued to aav·ane:el 
borehole uainc 4-
hollow atem aucen 
a depth of 36ft. 

Deac:ri_ption ~ 
clauification of 10ila 
baaed on viaual 
examination or lplit 
apoon aampl•. 

Color deac:ri_ptiona 
from the GSA Rock 
Color Chart (11)48). 

Borehole completed 
u monitorm. well 
g-1-88. 

WOOl 
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FUSRM' 

CTe.plate: BCHTLLS) 

IJOB NO. jSHEET NO. IHDLE NO. I 
1145011031 l OF l IB03W0011 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Bottom o! Hole 

ASHLAND 1 
Last Update: HOLE NO. 

B03W001 



UJ • 

~ 
I-X: 

674. 

C.A. Clark 

Clay it Grayith Brown (6YR 3/2) mottled 
Moderate Brown (6YR 4/4). Medium dry 
atrength, weak thread, ahgnt pluticity, 
alightly moitt, very atiff conaittency. 

lncluaiona of cruahed brick fragments and alae, 
tra.eea of oil reaiduea. 

7.3-20.6 FT CLAY (FLl Moderate Brown 
(6YR 4/4}. Slighi!Jy moitt, moderate 
coheaion medium dry atrengih, medium atifr 
thread, allght plutiaty-' aligbtly_moitt, very 
at iff conaittency. Thin uaaurea filled with 
clay 1 Medium G;::Jr 15}. Tra.eea of fine, 
parlaally decom root. within fiuurea. 
Trace of coarae-grained aa.nd and cravela, 
maximum particle aise l/2w, aubrounded to 
aubangular. Well compacted, trace to few 
crave! ~an, up to 2w. 

At 12', firm clay, little tendency to bend. 
Tenaile cra.eb ahow with little deformation. 
Hard mold, moderate reaittence to 
deformation. 

20.6-28.8 FT. Sj.1V CLAY (Cir=ML\ Brownith 
pey (6YR 4/1) and Greyiah Red' (lOR 4/2). 
Moitt, atroq cohuion, atifr to very atiff 
conaittency, well comJ?aded. Trace fine 
p-ave! u rounded feili1ca. 

Interbedded layera of allty clay, clay and clayey 
aUt. Random in alternation, and thickn-. 

CLAY layera tend to be sreyiah red, abHnt of 
coarae grain particlu. Moderate J.!luticity, 
alow dilatancy, aoft to medium ati.fr 
conaittency. 

J6'HI--I··,Silty Clay layera tend to be brownith ll'8Y, 
trace coarae particlea, aome 1/4w. lncreue 
moitture percent, dila.ntancy becomea rapid, 
conaittency atiffena. Appearance of gritty 
atruc:ture. Trace very fine crain aand. 

aUt layera are dark reddiah brown. 
~ou1lble aandatone/ailutone in 

tend to be aqhtly 
~~~!~~:!i::~.·;;euier to roll in thread. A! to deformation, aoft 

to moderate pluticity, alow 

ASHLAND 1 

atem 
depth 

Sampled &1: pmma 
togged by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undiaturbed 
material encountered 
at 7.3 ft. 

Borehole enlarced 
with 1 r flight auger 
to a depth of 12 ft. 

Tremie crout 14• 
PVC Conductor 
cuiq to 12.15'. 

Continued to ad1~ru•cel 
borehole uaiq (
hollow atem augen 
a depth of 77.1 ft. 

Ducri_ption &1: 
cluaification of aoila 
baaed on vitual 
examination of apUt 
apoon aamplu. 



FUSRAP 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

-~Structure ia mostly mauive, layers are !/4." to 
~ 4." in random occurrence, mostly hon&ontal 
~ to 10 degrer;a . 
............................................................................................... : 

28.8-SS.ll ft f\ty fCL-GC) Browniah Grey 
(6YR 4./1~0ia, moderate to 1trong 
cohesion, aoft to medium atiff comiatency. 
Some fine & medium sravel and very coarse 
aand. 

Very alight plutieityi •low dilatancy. Plutieity 
index ia leu than 6. 

Structure ia mauive & homogeneoua. Some 
1tringers of deeof!l_poaed aandltone u very 
fine grain aand. Highly ruiatant to 
penetration, rutrictl water movement. 

At 29'- ll4.'abundant coarse aand air;e grey bleb. 
2-6mm, decompoaed lithia (?). Zone ia 
ab&ent of coarse grain aand partielea. Trac:e 
to aome aubrounded/rounded coarse sravel. 

At 4.4.' increue abundance or coarse 1and & 
fine gravel. Stringers or deeompo&ed 
aandatone (?). lneluaiom or anltular 
aa.ndltone fragment• up to 1", tragmenta are 
lli&htly weathered, moaUy competent. 

6l!.ll - 77.1 ft ~~UIIo...Jji!-!~.LD~-'p!K.,:ot..I:LI, 
Medium Light Grey N 6 to L1ght Grey (N 
7). Moiat to r;aturated. iUle eohuion,~, 
Diedium den&e due to pariiele ai&e. Weu 
lf"&ded r;and, moaUy coarse & medium &rain 
with aome very coarse & fine l(r&in. Some 
fine rounded sravel. Pariiele are an&lar to 
rounded, &enerallY dark litboloiPu. 

Finu u 1ilt & day are leu than 10 percent. 
Adhuive to fine aand pariielu beeominc 
1tieky blobl. 

Pariiele ai&e coarsem with depth becol!lini 
moaUr. very coarse 1and fine & medium 
&rave . Trac:e to aome ~e aand and angular 
p-ave! to 1". Clay fraction increuu, inc:reue 
demity & cohuion. 

Lest 
ASHLAND 1 W002 



PROJECT 

GEOLOGIC DRILL LOG 

618.2_ 

~0lS E SPLIT SPOONi ST z SHELBY TUBE 'SITE 
= DENNISON P z YITCHER 0 = OTHER 

604.2 

!JOB NO. jsHEET NO. jHoLE NO. 
114501~031 3 OF 3 IB03W002 FUSRU 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

11.1 - 91.1 FT. 1BAL15 Light Olive Gre_r (&Y 
6/1\ alternating with Li~ht Grey (N 1) to 
Medium Dark Grey (N . M01tly 
arlrillaeeoua ahale wilh a undant gypaum u 
filllng in fracturea and diuolution cavitiea. 
Moderately weathered with aome aonea, 
(hip in lfPium percent), highly weathered. 

Medium-hard to medium-aoft, dependent on 
gypaum percent. Highly fractured 99 
percent normal to core axil, parallel 

in platu. Av~ core piece ia 0.1 ft., joint 
aurfaeea are alightly undulating, witti trace 
to aome lfPium cryatal development on 
joint aurfaeu. 

At 19.0 - 81.1 ft., increue average core piece to 
0.26 ft., joint pattern remaina normal to core 
axil, planar to alighUy undulating. Decreue 
lfPium percent. Slight to moderate increue 
in hardn-. No reaction to HCl. No 
atructure, mauive. Trace hematite atain u 
uyrnmetric bleba. 

At 85 ft., aevere decreue in averap core piece, 
1- than 0.1 ft. Increue gypaum ~ent u 
diuolution cavitiea, ((mm-1cm)t and micro 
fracture filling. weal:, core can De broken r 

1\ euily with liUle.~ger prMaure. lncreue in 
I \ aecondarv ooroain". 

Bottom of Hole 91.1 ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Borehole completed 
u monitoring well 
9-9-88 

Last Update: HOLE NO. 
B03W002 ASHLAND 1 



21 

WOH-
1-2 

T.F. Mullen 

60-70", fine to 
...... ·--· ...... ".~~ ._,._ 30-60", anplar, Licht 

to Gray {N S), dry, looee 
, randomly diatribu'ted. 

1.0 - 8.1 ft. CLAY ol; GRA~ (ClcGP), 
Moderate Bro~ (5YR 4 4 , medium dry 
atrengt;h, weak thread, ahg i pluttc:tty, 
alight.ly moiat, very 1tiff c:onaiatency. 

Maximum partiele aiae S/4•, coarae 1and1 and 
Cl'l'vela 20-60% angular, Light Grar. (N 7l 
io Dark Gray (N S), randomly d.iatnbuted'. 

Small piecea of alar and patchea of oil reaidue. 

At 6-8ft., Mottled DWikv Yellowiah Brown 
llOYR 2/2) Dark Yellowiah Orange (10YR 
e[6), and ~oderate Yellowiah Brown (lOYR 
5/4). 

8.1- 18.0 FT. CLAY (CL}. Moderate Brown 
(5YR 4/-tl, minor mOiiJin,1 Pale Red {lOR 
6/2), m'edlum dry atrength, medium a\ift' 
thread~ medium plutic:ity, alightly moiat, 
very atiff c:onaiatency:. Thin fi.Huritd1 veriicalJy aliped, filled with day, light olive 
craY (5Y 6[1J. Trac:ea of fine, partially 
decorilpoeed roob within fluurea. 

Trac:e ot' c:oarae aanda and gravela, <6", 
maximum particle aiae 112•, aubrounded to 
aubanau)ar, with trac:ea of angular graina. 

Borehole advanced 
Wlinl 4-1/4" hoUow 
atem aurera to a 
depth of 12 ft. 
Sampled k camma. 
!ogged by 
TMA/Eberline to a 
depth of 12 ft. 

Top of und.iaturbed 
material enc:ountered 
at a depth of 8.1 ft. 

Borehole enlarced 
wUh 17" fli(ht auaer 
to a depth of 12 ft. 

Tremie lfOUt 14• 
PVC c:onduc:tor 
c:uinc to a depth of 
12.6 ft. 

Continued to a.a,.·anc:al 
borehole Wlinl 
hollow atem auaen 
a depth of 61.6.ft. 

Drill bole aclvanc:ed 
Wlini NX diamond 
imprepated bit io a 
de~th of 71.6 ft. 
Dnllint; fluid ia 
bydruit water. 

Deacnption k 
~im-+------------------i duairic:ation of aoila 

11.0 - 49.9 ft. ~ll, CLAY (Cic-ML). 
Alternating an 

Pale Red (5R 6/2\ to' Gra.Y!ah Red (6R 4/7.\ 
and Browniah Gray (5YR 4/1) to Olive Gray 
(6Y 4/1). Grayiah banda tend to have hia:her 
ant c:ontent. Overall charaderiatica induae 
hit;h dry atre~h, aoft thraad, rupturea near 
plutic limit, h1gh pluticity, moiat to wei, 
aof\ to firm c:onaiatenc:y. 

Bandinc variea from <1/4" thick io >4• thick. 

ASHLAND 1 

baaed on viaual 
examination of aplit 
apoon aampl•. 

Color deacri_ptiona 
from the G ~~ R.oek 
Color Chart (1948). 

WOH= aampler 
advanc:ed with weichi 
of hamu.wr. . 



!PROJECT -
1
JOB NO. .rHEET NO. ,HOLE NO. 

" GEOLOGIC DRILL LOG FUSJUP 14501103 2 OF 2 B03W003 

LIJ• p~*E en (T_..,late: BCHTLLS) 

~ :z:: u NOTES ON: 
ELEV. 1- t-1 DESCRIPTION AND CLASSIFICATION WATER LEVELS, :z:: 

J:l en z: ui-4 LLI • a.. 0.. WATER RETURN, 

1i ~=~~ ~en·EZZ LIJ ct 

~ 
c 8i CHARACTER OF 

..J ~ ~ ~ DRILLING, ETC. 
Q.Q. 

~ 

~s 2.0 1.6 WOH-

' WOH- 40-
l lHI 
' .... ,. 

46-

~s 2.0 1.6 WOH-
WOH- 649.8 60 ~:. 3-6 

49.9- 69.6 tt. ~f!'e (~) f~ ~~; 
Moderate Brown 6 R 4 iOi'Owma 
Gray (6YR ~1). oi.t ~ wet, looae den.1ty, 

·~~ Poonr ao~ , maximum parlii:le ai.e :64", 

~ .. ~ f.dve and aanda TO%, ailia and c:la:ya %. 
brounded to 

t~ aubangular. Looee compaction, dtflicult to !i··. obtain adequate nm.ple to teai pluticity. ·';l.::j 
66~ :~~ t.·: .. · 

.~·· 

{~ 
~#·,. 

~~ ... ·. 
r,JS 2.0 u 4-46-~ 640.2. 

. ~~~ 
80/4" 60-~. 69.6 - 61.6 FT. 2~UM White (N9} to Very 

~ 
Li,pt Gray ( 8 • eama toend to iaolate 
blOc:b of CYP!Jum, filled with clay and lilt 

08.2. l=z:: ~ --ROh ... ,...,.M ...... r 4.1 a.g 83% r-- moderately weathered, v aoft. G um 
r-- 10~, pavela and aanda 2~, lilt an7:J.a:ra r-- 10 • j r--
~ 61.6-11.5 FT. f!H!MediumLiailt Grey 
~ ~· io Medium ":::1. ~· Slif;tly to 

66-~ 
erately weath , .rate aoft to 

moderatellfbard, de~dent on I)'Pium 

~ content. oderate ~ hicbJy fraCtUred. 
li.S 4.1 89% ~ Joint~ u ~ percent norm.al ~ cora axil, 

10.0 40 4 
~ either planar or imt,War ahaped. 

12.4 60 4 ~ 61.6 to 86.2 tt., joint au:rfac:ea are imtcular and 

14.1 60 4 r-- roup. M01t to all au:rfac:ea ahow trace ~ 
r-- abundant Focaum cryatalii'Owth on 

11.8 40 6 70 I--
au:rfac:ea. o dUcoloration or atoaining. Drill hole complehd 

I= 
Minor calcite on aome aurfac:ea, alight to u moni~rin( well 

628.2.. 
moderate reaction to BCI. 

J' 8-10-88. 

Bottom of Bola 71.6 ft. 

~~ • SPLIT SPOON~ ST • SHELBY TUBE 'SITE Laat Update :HOLE NO. 
= DENNISON P • JTCHER 0 = OTHER ASHLAND 1 B03W003 



FUSJUP 

C.A. Clark 

, no coheaion. Some 
"!"~•uuo gravel aa road baae. Sand ia 

, coarse &. fine &rain. 

Abundant freah organic:a aa fine &. medium 
grau root.. Silt content ia leaa than 20 %, 
adherea to coane fra.gmenta. 

0.9- 7.4 ft ~ Q.AY (SC-CL) Moderate 
Brown (&Yfi/~Trace to aome fine &. 
coane gravel. Shghtly moiat, moderate 
coheaion~ moderate to weak compaction. 
Stratifiea laminationa are highly diaturbed. 

Sand ia poorly graded, medium &. coane &rain 
aubangulara. Fines adhere to parlielea, aome 
weakly cemented coane fragment., brew 
with light finger preaaure. 

Interbedded very well aorted fine grain ailica &. 
feldapara in random 2cm layen. lnereaaed 
moiature content. 

Abundant browniah black viaeoua goop. May 
be hydrocarbon baaed. Diatinct unatained 
relict clay viaible. Staina aampling toola k 
clov ... 

red brick angulara . 

• 4 - 8.4 ft ~ ~T (ML;=CLl Browniah 
Black (5Yif2/i).:Mout. MO<ferate 
coh•ion, aoft conaiatency. Slight plaaticity, 
alow dilatancy-aurface ditlla &. dri•. Thread 
ia eaaily rolled, rupturea at 6mm thread. 
Little to no reaiatance to penetration. 

IIIU~dom interbedded Iicht brown lilt layen. 
mc:re1ue dilatancy to rapid with inereaae in 
mo•iatiiU'e content and 1titr conaiatency 

.4- 10.6 ft JA'HD (SW-94) Browniah Black 
(6YR 2/lf. Saturated. LoOM conaiatancy k 
compaction. Adh•ion due to moiature 
content. Sand ia moatly medium crain 
aubanplar felaie~. Poroua, larce void ratio. 
Adh•1on ol fin• &. fiuid to coarae parlicla. 
Separate. with little fincer preaaure. 

black goop coat• parlicl•. Free water 
•howl oil filin. 

IJ~•nt:lll!t with undiaturbed material ia diatinct. 
lOme black coop •taining 2w into 

- 13.2 ft Silt 4r SJIIId (SY-¥J;&) Moderate 
(liYR.4i4f,MOWWith mterbedded 

ailt/•and layen wet. Stronc coh•1on, 
moderate compaction, denae conaiatency. 

~l;ertled•cled laminationa aa 1trincen of 
ailt k •and in random &.lli••rnalial~D.I 

well craded, very fine &. 
ro1mcled ailica. 

ASHLAND 1 

Sampled&. camma 
logged by 
TMA/Eberline to a 
depth of12 ft. 

Top of undiaturbed 
material encountered 
at 10.6 ft. 

Tremie ll'OUt 10" 
PVC Conductor 
caamc to 15.3'. 

Deacription k 
clauification of aoila 
baaed on viaual 
examination of aplit 
apoon Iampl•. 

Color deacri_ptioDI . 
from the GSA Rock 
Color Chari (1948). 



GEOLOGIC DRILL LOG 

660.L 

FUSJUP IJOB NO. l5HEET NO. jHOLE NO. 

145011031 2 OF 2 IB03W004 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION ~~Ig~ ~{ns, 
~~TER RETURN, 

~fi!rr¥~~~ ~c. 

~low; .. m.. ~~~:.and ahowa none. Slifiht 
!:'.~·~~~·~"!! .. _ ... .., ..... & rupturn in 112• 
•nre .... , -~~ ·~ raiatence to penetration. 

13.2 - 37.0 FT. CLAY~CL) Moderate Brown 
(6YR 4/4). Moiat.tron« coheaion, denae 
conai1tency well compacted. Sli«ht 
pluticity. Weak tou«hne~~, ruptura at 6cm 
thread. Firm clay, crumblea when rolled. 

Some very coarae aand & fine cravel rounded 
dark felaica. Boundary of clay with coarae 
particlea are aaturated. 

At 20- 22~ evidence of bandin« in aUematin« 
. colora, ureyiah red and moderate brown, but 
both material ahow aame phyaical propertiea. 

11 I~>iatiinct decreue in conaiatency atiffneu, 20-32' 
aampler il advanced with wei1ht of rOda or 
hammer. 

~At 26-27', aome verycoarae-lf&ir!ed aand 
incluaiona. Mua1ve, no atratification. Soft 
to very aoft conaiatency. 

!At~~~.~~-----_1_ ~r..-;-,: ~:·encounter 
3-ocm ·:""~ Grev-cl~bfe-~-- aand. Well 

Bottom of &1.., ..... .., • ., 40.0 ft. 

Borehole completed 
u monitorinl well 
8-31-88 

Laat upu1nc•l HOLE NO. 
-:B03W004 ASHLAND 1 



ASHLAND 2 DRILL LOGS 





14-17-
26-88 

• SPLIT SPOON&. 
DENNISON P • 1'1 

C.A. Clark 

met11um P",.'""'')'• dry, 
of gravel, approx. 

air.e 1/2 in., 
angular. Upper 2-3 in. 
, dry,IOOH. 

AL DEPTH 
8.0 

ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uain1 3-1/4• hollow 
atem aufen to a 
depth o 8.0 ft. 

Sampled ll 1amma: 
k>ned by 
TMA/Eberline to a 
depth of 8 ft. 

Top of undiaturbed 
material encountered 

~~~--------~~--~~~~~--------~U~undaurlace. 
Bottom of Hole 8.0 ft. 

ASHLAND 2 

Deacri_ption ll 
cluaification of aoila 
baaed on vilual 
examination of aplit 
apoon aamplea. 

Color deacri_ption1 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
cement /bentonite 
~ut 6-30-88. 

HOLE NO. 
B32R001 



jJOB NO. jSHEET NO. jHOLE NO. 

GEOLOGIC DRILL LOG FUSIUP 1145011321 1 OF 1 I B32R002 
ROJECT 

jCOORDINATES and/or STATIONING$ !ANGLE FROM HORI~EARING 

Ashland 2 I N 2,656.2 E 2,600.3 I Vertical · I ------
SITE 

~EGUN jCOMPLETED pRILLER RILL MAKE AND MODEL !SIZE !OVERBURDEN ~OCK (FT.) ~OTAL DEPTH 

7-5-88 I 7-5-88 I Empire Soils CME-45 I 4.5" I 4.0 I 0.0 I 4.0 
CORE RECOVERY CFT ./X) !CORE BOXESISAMPLESIEL. TOP CASING GROUND EL. I~P}H,~L. GROUND WATER f>EPTH/EL. TOP OF ROCK 

3.0/75 I 0 I 2 I 593.4 It i NA I NA/NA 
SAMPLE HAMMER WEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH jLOGGED BY: 

140 lbs/30 in I None J T.F. Mullen 

~ ~LLI ;· U~ > p~~~fE fJ ~ (T~late: BCHTLLS) 

1 B ~ ..J"~ ~ E: :. ELEV. t ~~- I DESCRIPTION AND CLASSIFICATION 
UJ (.X) (/) CIJ-t UJ • UJ ..... 

~ 
ZLLI a::: ..... Y cnz.... (/) • :E:ZZ c 

I 0 ..J ........ 01-f"'- UV) .......... 
_. U ID D:::..Jt!)D:::•I-E: (.!) 

1m· o..o.. r:o• 

NOTES ON: 
&.lATER LEVELS, 
&.lATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

ss 2.0 1.6 4-9-10 692.8 

BS 

13 

2.0 1.6 34-26-
26-26 

~~ ., SPLIT SPOON£. ST ., SHELBY TUBE 'SITE v-= DENNISON P ., YITCHER 0 s OTHER 

689.4.. 

11~
.0-0.6 FT CLAY LQ.AM (CIJ Pale Yellowi.ah r Borehole advanced 

Brown 1iOYR 6]2}:d&;f~ c:onaiatency. uaing 2-1/4• hollow 
Abundant fine to medium th1c:lt roota. atem aufera to a 

I 
depth o 4.0 ft. 

0.6- 4.0 FT CLAY (CL) Moderate Brown (6YR 
4/4), medium dry atrength, weak to medium 
atilt thread, alight to medium plaatic:i!Y, dry 

-fA<.dlf--h. to alight moi.ature, hard conai.atency. Trace r 
8 

led •-
of eoarae aand approx. 1%, maximum amp .. gamma 
particle air.e 1)2 m., aubrounded and ~gged/Eby 

1
. 

an&Ular. J TMA ber me to a 
depth of 4 ft. 

Bottom of Hole 4.0 ft. 

ASHLAND 2 

Top of undiaturbed 
material encountered 
at a depth of 0.6 ft. 

Deacri_ption ll 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoon aamples. 

Color descri_ptiona 
from the GSA Roe1t 
Color Chan (1948). 

Borehole baeltfilled 
with 
cement /bentonite 
arout 7-5-88. 

Last Update: HOLE NO. 
B32R002 



!JOB NO. . jsHEET NO. !HOLE NO. 

GEOLOGIC DRILL LOG FUSRAP 1145011321 1 OF 1 I B32R003 
ROJECT 

!COORDINATES and/or STATIONING$ !ANGLE FROM HORI.EARING 

Ashland 2 1 N 2,600.0 E 2 425.0 I Vertical I ------
SITE 

~EGUN !COMPLETED pRlLLER RILL MAKE AND MOOEL !SIZE jOVERBURDEN ~OCK CFT .) ~OTAL DEPTH 

6-22-8816-22-881 Empire Soils CME-45 I 4.5" I 10.0 I 0.0 I 10.0 
CORE RECOVERY CFT ./X) !CORE BOXESjSAMPLESjEL. TOP CASING GROUND EL. I~PjH,~L. GROUND WATER pEPTH/EL. TOP OF ROCK 

7. 7/77 I 0 I 5 I NA I! j NA I NA/NA 
SAMPLE HAMMER WEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs/30 in I None I C.A. Clark 
·~~~~r=~=r==~~~==9=====T===r=9T==d=========================~----------~ 

~ i~ ;· U J.:: ~ p~~iE en (Te111Jl&te: BCHTLLS) 

~ 0 ~ ...r o::w S ELEV. iE ~ ~ DESCRIPTION AND CLASSIFICATION 

~p ~ ~~ss~ ~ ~ ~ ~ ~ 
LLI..J 0 88 ;.,.-w OH"'- w:n 1-++1 ..._ ~ 

u co 0:: ..J c.D 0:: • 1- :t: (!) 
I til' Q.A. 'I>J A 

ss 2.0 1.3 3-6-6 
6 

~s 2.0 1.2 4-6-12 
16 

ss 2.0 2.0 18-19-
28-88 

' 

ss 2.0 1.2 12-19-
26-81 

~s 2.0 2.0 10-16-
18-18 

~ 
6-

0-10.0 FT ~YjCL) Dark Yellowish Brown 
(10YR 4 2 an Grayish Brown (6YR 8/2), 
R'radua.l2' c anging to Light Brown (6YR 
1:/6) an Moderate Brown (6YR 4/4). 
Medium dry atrength, weak to medium atift' 
thread, alight to medium plaatici_ty, dry to 
alightly moist, firm consistency. Trace o! 
coarae aand, approx. 1-2%, maximum 
particle 1i11e 1/4 in.,subrounded and anplar. 
Organic debris preaent in top 0.6 ft. 

- 10 --t"'"4"'!------::B:-o~tt:-o-m-o-=r~H-:-o-:-le-:-:10::-.o=-=n-. -----1 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uainc 2-1/4• hollow 
atem aufera to a 
depth o 10.0 ft. 

Sampled & camma 
k!ned by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undiaturbed 
material encountered 
at a depth of 4.0 ft. 

Ducription & 
eluaification of 10ila 
bued on viaua.l 
examination o! aplit 
1poon aamplu. 

Color ducri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole bac.ldilled 
with 
cement /bentonite 
arout 6-23-88:--

~~ = SPLIT SPOONi ST = SHELBY TUBE 'SITE 
~= DENNISON P : ~ITCHER 0 = OTHER ASHLAND 2 

Last Update: HOLE NO. 
B32R003 



C.A. Clark 

0.6-12.0 FT ~y ~CL) Moderate Brown 
(6YR 6/-~~gh c1ry atrengih, weak to 
medium 1 1ff thread, 11ight to medium 
pluticity, very 1tiff conai1tency. Trace or 
coane 1anda and gravell, approx. 6% 
maximum particle 1ise 1 in., 1ubrounded and 
&n~Ular. 

6.0-6.6 FT fl('y her.), Dark Yellowilh Brown 
(10YR 4 2 , big dry 1trengih, very 1tiff 
ihread, hii pluticity, moilt to wet, 10ft 
co1111iltency. 

6.0-6.6 FT CLAY~CL), Medium Gray (N 
6), high dry atrengt , very atiff thraad, hiih 
pluticity, wet, 10ft conailtency. 

ASHLAND l 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 

OF 
ETC. 

Borehole advanced 
u.ini 2-1/4.• hollow 
1tem aufen to a 
depth o 12.0 ft. 

Sampled ll 1amma 
loned by 
TMA/Eberline to a 
depth of 12 ft. 

Top or undilturbed 
material encountered 
at a depth of 0.6 ft. 

Color deteri_ptiona . 
from the GSA Rock 
Color Chari (1P48). 

Borehole bKkfilled 
with 
cement/bentonite 
,rout 6-20-88. 



13-12-
18-25 

12-20-
25-27 

• ST = SHELBY TUBE SITE 
P a ~ITCHER 0 = OTHER 

C.A. Clark 

ASHLAND 2 

AL DEPTH 
8.0 

Borehole advanced 
usinc 2-1/4w hollow 
atem aufera to & 
depth o 8.0 ft. 

Deac:rij)tion ~ 1 
cluaification o( aoill 
baaed on viau&l 
uamination or aplit . 
apoon aamplM. ' 

Color deacrij)tiona 
from the GSA Rock 
Color Chart (1948). 

Borehole bt.ckfilled 
with 
cement /bentonite 
crout 6-30·88~ 

HOLE NO. 
B32ROOS 



jJOB NO. jSHEET NO. jHOLE NO. 

GEOLOGIC DRILL LOG FUSRAP j14S011321_ 1 Of 1 I B32R006 
ROJECT 

!COORDINATES and/or STATIONJNGS jANGLE FROM HORI~EARIMG 

Ashland 2 I N 2,540.0 E 2,740.0 I Vertical I ------
~EGUN !COMPLETED pRILLER PRILL MAKE AND MOOEL jSIZE !OVERBURDEN !ROCK (FT.) ~OTAL DEPTH 

6-17-8816-20-881 Empire Soils I Failing F-10 I 8" I 16.0 /_ 0.0 I 16.0 
CORE RECOVERY (FT ./'1.) !CORE BOXESjSAMPLESIEL. TOP CASING !GROUND EL. I~PTH/EL. GROUND WATER PEPTH/EL. TOP OF ROCK 

9.3/58 I 0 I 8 I L NA II ~ =~ I NA/NA 
SAMPLE HAMMER WEIGHT/FALL jCASING LEFT IN HOLE: DIA./LENGTH jLOGGED BY: 

140 lbs/30 in I None I C.A. Clark 

ELEV. 

. s 2.0 1.1 11-20-
11-16 

1?:3 2.0 1.4 6-12-
' 10-6 
' 

l,')::: 2.0 0.6 6-8-7 
! 4 

~s 2.0 0.0 6-6-6 
4 

$S 2.0 1.0 8-7-8 
16 

~s 2.0 1.8 6-16-
80-82 

~s 2.0 1.7 18-10-
16-17 

$S 2.0 1.7 20-28-
20-17 

SS • SPLIT SPOONi ST • SHELBY TUBE 'SITE = DENNISON P • ~ITCHER 0 = OTHER 

-

-

--

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC • 

0.0 - 0. 7 ft ~ c:lv LOAM Moderate Brown r Borehole advanced 
{6Y~ 4/4;f>rY, l!ttle to no cohesion, u.mc 8-1/4• Hollow 
mediums iff c:ons1stenc:y. Some sand u well stem aufera to a 
naded, c:oarae to fine aubangulan. depth o 14ft. 
Moderately cemented, fines adhere to aand. 

6-
p 

Breaks with alight finger preuure. Moderate 
dry atrength. Abundant organic:a u leaves ck 
fine 2J"UII. rooh. 

0. 7 -8.1 ft ~ (CI,) Moderate Brown (6YR 
4/4). n;y; coming moilt @8ft. Slight 
cohesion, a tiff c:onaiatenc:y. Slight plutic:ity, 
weak thread, ruptures euily. Stiff mold, 
defol'llll with aome finger preaure. 

~ trrac:e fine grain, IUbrounded liliC:a lend. 

~ 8.1 - 10.2 ft ai1tt ~JSM-MLl Pale Brown 
(6YR 6/2f.MOiif,DiOderatec:otiesion, •tiff 

10--,~~""-'Ltuol._ c:onailtenc:y. Low plutic:ity, euUy ruptures 
weak thread. Abundant fine tenaile c:rac:b 
develope in thread. 

V / Sand il moatly c:oarse ck medium grain, with 
V/ 10me fine grain aubrounded felaia. Particle~ 

. ~ are coated with fin•. 

~ Moderate c:ompac:tion, adequ&k aample 

16_~ recovery il difficult. 

~ /At 8.4'- 6' abundant black tar COOP· Viaeou., 
coati all partic:l•. Appean u random 
blobl. 

!At !.T' fresh wood chip, 2-inch elongate ck flat. 
Stained with black lOOp. 

10.2 - 10.8 ft Si1tt CLA.Y (CL-ML) Olive Black 
(6Y 2/1). MOili,IDOderate c:ohaion, very 
atiff c:onailtenc:y. Nonplutic:, low range on 
plutic:ity chari. Wealt thread, ruP.turea 
euily. Difficult to mold, low tensile 
Jt'~h. Slow dilatancy. Trace dark mafic: 

10.8 - 16.0 ft ~ (CL) Moderate Brown 
(6YR 4/4).Siiihilymoilt. Moderate 
cohesion, 10ft to medium atiff c:onailteney. 
Moderate c:ompac:tion ck conaolidation. 

Sliaht to moderate plutic:ity, moderate tread. 
l>efol'llll with fine tensile C:rac:b with aome 
preuure. Ruptures under own weight. 

rew coarse sand auban~an ck rounded fine 
~r&vel. Coarse pari1C:l• tend to be dark 
lithologia. 

II'rac:e mic:rolaminated dark ailt atrin{era. 
Random in orientation & alternation. 

Bottom of Hole 16.0 ft. 

Sampled ck gamma 
Io,1ged by 
TMA/Eberline to a 
depth of 16 ft. 

Top of undisturbed 
material encountered 
at 6.G ft. 

Dac:ription ck 
c:IUiification of aoU. 
bued on vilual 
examination of aplit 
apoon aampl•. 

Color dac:rij)tiona 
from the GSA Roc:k 
Color Chart (1G48). 

Borehole bac:kfilled 
with bentonite 
c:ement 6-20-88. 

ASHLAND 2 
Last Update: HOLE NO. 

B32R006 



2-2-2 
2 

1-3-9 
17 

ASHLAND 2 

C.A. Clark 

Borehole advanced 
uainc 2-11•• hollow 
atem aucera to a 
depth of 1•.0 ft. 

Sampled & camma 
logged by 
TMA/Eberline to a 
depth on• ft. 

Top of undiaturbed 
material encountered 
at a depth of 12.• ft. 

Color deac:ri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole bacldlllecl 
with 
cement /bentonite 
IJ'OU& 6-24-88. 

B32R007 



C.A. Clark 

0.3-6.0 ft. ~AY 1r: FILL (CL--GP~ Pale Brown 
(6YR 6/2 to Moderate Brown 6YR 4/4)1 we&k threa.d, alight pluticity, 1 1ghtly mo11t, 
h&rd c:onailtency. Angular gravel•, aanda, 
and c:r~~~hed al&g, maximum aise Sf-&•. Other 
fill material inc:ludea glau, tar, and fibroua 
material. 

Last 
ASHLAND 2 

AL DEPTH 

8.0 

ON: 
LEVELS, 
RETURN, 

CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing 2-1/-&• hollow 
atem aufera to a 
depth o 8.0 ft. 

Description " 
c:lauific:ation of 10ila 
bued on vilual 
examination or lplit 
apoon aampl•. 

Color d.ui_ptioDI 
Crom the GSA Rock 
Color Chart (1~). 

Borehole bac:ldilled 
with 
c:emant/bentonite 
crout 6-30-88. 

B3lR008 



SITE 

C.A. Clark 

0.9-12.0 ft. ~~~~ .lY><J'UCl ...... 

Brown {10YR dry atrength, weak 
to medium •tiff alight to medium 
plaaticity, alightly moiat, wet on exterior of 
aample, very •tiff conaistenc:y, Trace of 
coane sands and gravels <6~, maximum 
aise 1/2", aubrounded. 

At 4ft. Moderate Brown (6YR 4/4) to Pale 
Brown (6YR 6/2), mottled Li11-h£ Olive Gray 
{6Y 6/1) to Ohve Gray {6Y 4/1). 

Last 
ASHLAND 2 

Borehole advanced 
uain~ 2-1/4" hollow 
atem aufen to a 
depth o 12.0 ft. 

Sampled & 1amma 
logged by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0.9 ft. 

Color deacriptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
cement/~tonite 
IJ'OUt 6-20-88;' 



ROJECT !JOB NO. . jSHEET NO. !HOLE NO. 

GEOLOGIC DRILL LOG FUSRAP 1145011321 1 OF 1 I B32R010 
!COORDINATES and/or STATIONINGS !ANGLE FROM HORI~EARING 

Ashland 2 I N 2,447.0 E 2 775.0 I Vertical I ------
SITE 

BEGUN !COMPLETED ~RILLER ~RILL MAKE AND MODEL !SIZE joVERBURDEN ~OCK CFT .) ~OTAL DEPTH 

6-17-8816-17-881 Empire Soils I Failing F-10 I 8" I 14.0 I 0.0 I 14.0 
CORE RECOVERY (FT./X) !CORE BOXES,SAMPLESIEL. TOP CASING jGROUND EL. l'!fPTH/EL. GROUND WATER f>EPTH/EL. TOP OF ROCK 

11.2/80 J 0 I 7 I I NA II ~ =~ I NA/NA 
SAMPLE HAMMER WEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs/30 in I None I C.A. Clark 

~s 2.0 1.1 3-6-7-
4 

ss 2.0 1.4 4-2-2-
3 

ss 2.0 0.9 4-2-3 
3 

"s 2.0 1.9 3-8-U 
. 13 

ss 2.0 1.4 11-17-
22-34 

ss 2.0 1.9 26-66-
61-38 

~s 2.0 2.0 7-8-10 
12 

ELEV. 

N.6. 

-

-
-

-

:I: .... 
Q. 
UJ c 

6-

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

~ 0.0 - 0.3 ft. ~LOAM Very Light Grey 
~ (N8l. Dry~ coheaion, alightly cemented 

paniclea are coated with finea. Break• with 

I 
alight finger pre~~ure. Moderate fine &. 
medium grau rooia, moatly freah. Sand w 

1 •. coarae &. medium &rai,~,aubangulara. 
~bundant white oowder1?1. 

0.3 - 4.7 ft Silty S~ rw-s~) Duaky 
Yellowuh BroWiliO R2/:i . Dry, trace 
coheaion, moatly u clay cemented par ticlM. 
Brealr.a with aome finger preaaure, very looae 

densiw, alight compaction. Sand ia moatly 
(30%) coarae with aome (16%) medium &. 
line grain. Subrounded, predominately 
quarts &. feldapara. 

Trace organica u undecompoaed fine&. medium 
roota. 

At 2.2 - 2.6 ft a white powder layer. Dry, non 
coh•ive. Smeara on fingen. 

At 3.4 ft abundant aubrounded-aubancular 
coarae crave!. FinM coat particlM. lncreue 
denaity due io particle aiae. lncreue 
mouture content, wet on particle 
boundllriM. 

lAt 6.0 - 6.7 ft Clay(?) Olive Black (6Y 2/1). 
Mout, aoft with aligt; pluticity. Soft thread, 
deforma with liUle Wiger preaaure. 

~t 6.0- 6.3 ft clay with chalky white powder. 

6.3 - 6.9 ft S~ SU:.T (s,M) Moderate Brown 
(6YR 3/4):sifghtly mo~!J moderate 
coheaion, a tiff to very atin c:onaute nc:y. 
lncreue COm,P&c:tion to moderate. Sand w 
moatly (30%J}nedium &. fine grain 
aubancUlar ailic:a &. feldapara. 

6.9 - 14.0 ft «:r+T ~CL) ~oderate Brown 
(6YR4/4). Slight y mo11t, moderate 
cohMion, v.atiff conautenc:y: Compact, 
without any cementation, high reatatenc:e to 
deformation. Trace to few c:oarae &. very 
coarae rounded-aubrounded aand u dark 
lithica. 

~o dominate atructure, no arrangement of 
individual particlM, mauive. 

Bottom of Hole 14.0 ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

r Borehole advanced 
uainJ8-1/4• Hollow 
aiem aufen to a 
depth o 16 ft. 

Sampled &. pmma 
~.Jged by 
TMA/E&erline to a 
depth of 16 ft. 

Top of undWturbed 
material encountered 
at 10.8 ft. 

Deac:ription &. 
cluaific:ation of aoila 
baaed on wual 
examination of aplit 
lpooD Iampl•. 

Color deac:riptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole bacldilled 
with bentonite 
cement 6-20-88. 

~s • sPLIT SPOON· sT .. sHELBY TUBE ISITE 
P"' DENNISON P "' ~ITCHER 0 ,. OTHER ASHLAND 2 

Last Update: HOLE NO. 
B32R010 



None 

X ..... c.. 
LLJ 
0 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Borehole advanced 
ua~ 2-1/4~ hollow 
etem aufe" to a 
depth o 10.0 ft. 

Sampled & ramma 
lo.ned by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undiaturbed 
material encountered 

i"-i:iii=ii5Jift.Ci=:Ai'i7Ci:\'i:fu:~ili""B;;;;;;;;t'&Y'R1 at a depth of 8.0 ft. 

Bottom of 

Last 
ASHLAND 2 

Deecrij)tion & 
clauification of eoile 
bued on viaual 
examination of eplit 
epoon eamplee. 

Color deecri_ptione . 
from the GSA Rock 
Color Chart (1~8). 

Borehole bacldilled 
with 
ceDllnt/bentonJte 
IJ'OUt 7-1-88.' 

HOLE NO. 
B32R011 



1-3-6 
6 

3-4-10 
6 

• ST • SHELBY TUBE 
• ~JTCHER 0 • OTHER 

T.F. Mullen 

Borehole advanced 
uaing 2-1/4• hollow 
atem augen to a 
depth of 8.0 ft. 

Sampled & gamma 
IOEJid by 
TMA/Eberline to a 
depth of 8 ft. 

Top of undiaturbed 
material encountered 

-1"'-""t+------=-~--=-=:-:--:--=--::-::,..------1 at a depth of 4.3 ft. 

ASHLAND 2 

D8Kri_ption & 
elauification of aoill 
baaed on viaual 
examination of aplit 
apoon aamples. 

Color dueri_ptiona 
from the GSA Roelt 
Color Chan (1~8). 

Borehole baeldilled 
with 
c:ement/ba.ntonite 
arout 1-1-88. 

Last Update HOLE NO. 
B32R11A 



ROJECT jJOB NO. jSHEET NO. jHOLE NO. I 
GEOLOGIC DRILL LOG. FUSRAP 1145011321 1 OF 1 I B32R012 ! 

SITE jCOORDINATES and/or STATIONINGS jANGLE FRCJI HORI.EARING : 

Ashland 2 I · N 2,325.0 E 2,300.0 I Vertical I ------ I 
BEGUN ICCJIPLETEO pRILLER PRILL MAKE AND MOOEL ISIZE joVERBURDEN ~OCK (FT.) ~OTAL DEPTH I 
6-24-8816-24-881. Empire Soils I CME-45 I 4.5" I 12.0 I 0.0 I 12.0 I 
CORE RECOVERY (FT./X) /CORE BOXESISAMPLESIEL. TOP CASING jGROUND EL. I~PTH/EL. GROUND WATER pEPTH/EL. TOP OF ROCK I 

9.8/82 I 0 I 6 I I NA It ~ ~! I NA/NA i 

SAMPLE HAMMER WEIGHT/FALL leASING LEFT IN HOLE: DIA./LENGTH jLOGGED BY: 

w~~=1¥4~0=1~b~s/=3~0~i~n~~~'==~~===N~o~ne~=F=TT=~I==~==~~====~C=·=A=·=C=I=ar~k~~-----------= 
~ ~~ ;· U ~ ~ p.Hfl,T~~E en (Te!Jf)late: BCHTLLS) 

~ o ~ ...r Q:lLI ~s~s :I: _o::H~u f.L~ p u ~ o:::> x: • • ELEV. ~ ..... DESCRIPTION AND CLASSIFICATION 
- UJ uoen cnH UJ • UJ 

-

:o;; o:: u cnz... • en • J:ZZ c 
..J
.... 0 ..J ;.."UJ OH'": UJ(I) HHH 

U 1D 0:: ..J tD 0:: • r- J: (!) 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. I til' 0..0... 'M A 

~s 2.0 1.1 s-1-10 
11 

ss 2.0 1.S 10-12-
11-9 

ss 2.0 1.7 WOH-
4-6-8 

~s 2.0 2.0 6-S-19 
19 

ss 2.0 1.8 10-7-4 
8 

~s 2.0 1.S 12-14-
17-22 

~~ ,. SPLIT SPOONi_ ST = SHELBY TUBE 'SITE 
~= DENNISON P • ~JTCHER 0 ,. OTHER 

-

6-

10-

-

V /.~ 0-0.7 ft. CLAY (CL) Ligh~ Bro-:n (6YR 6/6), Borehole advanced 
h1gh dry a~rengtl:i, med1um at1ff \bread, using 2-1/4.,. hollow 1\ medium_plaaticitv. dnr. hard consistencY. r atem aufera to a 

I 
o.7-8.7 ft. ~.sAm" m.L CSM.J BI!'Ck (N depth o 12.0 ft. 

1), mBJClmum 11u 8 4", dry, looae ena1ty, 
very fine grained aanda and ailta 26%, 
aubrounded to aubangular. Tracea of clay, 
alight plaaticity, aoft conaiatency, lower 
portion aaturated with oil reaiduea. Tracea of 
coarae aanda, gravela, and crushed alag 
1-2%. 

8.7-12.0 ft. s;a.,&Y_lCL) Pale Yellowish Brown 
(10YR 4/2IToMO<ferate Brown (6YR 4/4), 

Sampled & gamma 
logged by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undiaturbed 
material encountered 
at a depth of 8.7 ft. 

medium atiff thread, alight to medium Deac:rij)tion 4: I inedium to high dry atrength, weak to 

plaaticity, alightly moiat, very atiff clauification of aoU. 
conaiateney:. Tracea of coarae aanda and baaed on viaual 

'\ gravela <6%, maximum ai&e 1/2 .. ' r examination of aplit 
• \ aubrounded to aubangular. apoon aampl•. 

~------~B~o~tt~o-m~of~H~o~l-e~12~.~0~ft~.------~ 

ASHLAND 2 

Color deacriptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilled 
with 
cement /bentonite 
grout 8-24-88. 

Last Update: HOLE NO. 
B32R012 



3-6-13 
18 

IN HOLE: 
None 

:::t: .... 
Q. 
LLI c 

C.A. Clark 

3.1-1(.( ft. CLAY~ m.L (CL) Dark Yellowilh 
Brown (10YR 2 2} to MOderate Brown (6YR 
3/4l. medium to nigh dry etrengih, weai to 
medium etiff thread, elight pluticity, 
eli(hily moilt, hard con.iltency. Trace of 
coane .andl and rravell <6%, maximum 
eise 1/2• 1 angular and aubrounded. Decayed 
wood ana oil ruidue~. Clay which contain. 
oil re~idu• i1 10ft con.iltency, moilt to wet. 

8.0-11.0 ft. Black (N 1), Tar and clay mixture, 
decayed wood and ewamp material. 

ASHLAND 2 

Borehole advanced 
uain( 2-1/4• hollow 
etem aupn io a 
depth of 16.0 ft. 

Sampled & (amm& 
logged b_y 
TMA/Eberline to a 
depth of 16 ft. 

Deeerij)tiOD " 
clauification of 10ila 
bued on vilual 
examination of aplit 
apoon aampl•. 

Color deaczij)tion. 
from the GSA Rock 
Color Chari· (1G48). 

Borehole backfilled 
whh 
cemant/bentonik 
IJ'OUt 6-23-88. 

3 



GEOLOGIC DRILL LOG 

~~ = SPLIT SPOON& ST = SHELBY TUBE ISITE 
~= DENNISON P = YITCHER 0 = OTHER 

PROJECT 

:I: 
t
o.. 
UJ c 

FUSRAP 
IJOB NO. ~HEET NO. !HOLE NO. 
I14S011l21. 2 OF 2 JB32R013 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

ASHLAND 2 

Top or undiaturbed 
material encountered 
a.t .. depth or 14.4 n. 

Last Update: HOLE NO. 
B32R013 



9-9-9 
10 

C.A. Clark 

U-4.0 ft. CLAY (CIJ Moderate Braon (6YR 
4/4·)J medium to high dry atrength, weak to 
medium atiff thread, alight pluticity, 
•lightly moiat, hard conailten!=Y. Trace or 
coarae aanda and cravela <6%, maximum 
aile 1/2•, ancular and aubrounded. 

4.0 ft. 

ASHLAND 2 

NO. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uain1 2-1/4• hollow 
atem aufen to a 
depth o 4.0 ft. 

Sampled & ,amma 
loned by 
TMA/Eberline to a 
depth or 4 ft. 

Top or undiaturbed 
material encountered 
at a depth or 3.1 ft. 

Deaeription & 
eluaification or aoU. 
baaed on viaual 
examination or aplii 
apoonnmpl11. 

Color deaeriptiona 
from the GSA Roc:lt 
Color Chari (1~). 

Borehole backfilled 
with 
cement/bentonite 
p-out 6-23-88. 

NO. 
B32R13A 



IJJ • 
:t:ZZ 
1-++-i 
1- X: 

IN HOLE: 
None 

::I: 
1-
Q.. 
IJJ 
0 

C.A. Clark 

ASHLAND 2 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing 2-1/4• hollow 
1tem aufen to a 
depth o 8.0 ft. 

Sampled & camma 
lojtged by 
TMA/Eberline to a 
depth or 8ft. 

Deacri_ption & 
c:lauifieation or aoi.la 
baaed on vilual 
examination or lpllt 
1poon Iampl•. 

Color dueri_ption1 
from the GSA R.oc:k 
Color Chart (1~8). 

Borehole bac:kfilled 
with 
c:ement /bentonite 
grout 6-S0-88. 



• SPLIT SPOON· 
DENNISON P • ~~ 

C.A. Clark 

NO. 

ON: 
LEVELS, 
RETURN, 

CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uainc 2-1/4• hollow 
e~em &ufen to • 
depth o 8.0 ft. 

Sampled && pmm& 
logged by 
TMA/Eberline to • 
depth ol 8 ft. 

Top ol undieturbed 
m&terial encountered 

~~~--------~~--~~~~~--------_,~~undeud~. 

Lest 
ASHLAND 2 

Deeerij)tion && 
clueific&tion ol aoU. 
bued on vieual 
mcunin&tion ol eplit 
epoon~&mplee. 

Color deecrij)Uone . 
from the GSA Rock 
Color Chan (1948). 

Borehole bac:kfilled 
with 
cement/bentonite 
crout 6-2!-88. 

15 



SITE 

6.0-7.3 ft. CLAY (CL) Grayish Brown (5YR 
3/2) and Olive Gray (5Y 4/1), minor 
amounta of ailh and very fine aanda 10-20%, 
moiat to wet, aoft conaiatency. 

8.9-9.3 ft. :riLL Small apherea and pelltlt 1/16• 
dia., dry to ali~htly moiat, Black (N 1,. 
Sooty, Iooae density. Trace of Grayian 
Brown (6YR 3/2) clay and very fine aanda. 

9.3-16.0 ft. CLAY (CI;3_ Grayiah Brown (6YR 
3/2) v~in~ gradu ly to Moderate Brown 
(5YR 4f4)1 aoft to firm conaiatency, moiat, 
inedium a~iff plaatic thread. Traeea of fill, 
very fine aanda, and ~ulea. 

ASHLAND 2 
Last Update 

Borehole advanced 
uain~ 2-1/4• hollow 
atem aufen to a 
depth o 18.0 ft. 

Sampled & ~amma 
loned by 
TMA/Eberline to a 
depth of 18 ft. 

Top of undiaturbed 
material encountered 
at a depth of 16.0 ft. 

Deacri_ption" 
claaaification of aoila 
baaed on viaual 
examination of aplit 
apoon aamplea. 

Color deac:ri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement /bentonite 
~ut 6-27-88. 

6 



C.A. Clark 

0.5-6.0 ft. CIJJ~~F-GPi Moderate 
Brown (iYR S 4 and;a;ilh rown (6YR 
S/2)1 medium o nigh dry •trengih, weli.k to 
aiedlum atiff thread, alight pluticity, dry, 
very •tiff conaiJiteney. Minor amount• of 
angular gravell, cnuhed •lag, and glau, 
5-10%, maximum •iH 1-1/'J.". 

Last 
ASHLAND 2 

Borehole advanced 
Uling 2-1/4• hollow 
1t.em augen to a 
depth of 6.0 ft. 

Sampled II: gamma 
logged by 
TMA/Eberline to a 
depth o( 6ft;. 

Top o( undiJiturbed 
material encountered 
at a depth of 0.5 ft. 

Description II: 
dauifieation of aoU. 
bued on viJiual 
examination of 1plit 
•poon aampl11. 

Color desc:ri_ptiona 
from fibe GSA Rock 
Color Chart (1~). 

Borehole bactfilled 
with 
~t/bentonite 
crout 6-27-88. 

HOLE NO. 
B32R16A 



ST • SHELBY TUBE SITE 
TCHER 0 "' OTHER 

IN HOLE: 
None 

:X: 
1-
0.. 
UJ 
0 

FUSRAP 

T.F. Mullen 

-4..8 ft. CLAY (C~ Medium Light Grey (N 
3} to Dark Gray 6), medium atiff thread, 
medium io hign p uhc1ty, mo1at, aoft 
conailtency. Beeomu wet with depth. 

of Hole 10.0 ft. 

Last 
ASHLAND 2 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uainc 2-1/f." hollow 
atem &ufen to & 
depth o 10.0 ft. 

S&mpled &l (&mm& 
lo_gged by 
TMA/Eberline to & 
depth of 10 ft. 

Top of undeaturbed 
m&teri&l encountered 
&t & depth of IU ft. 

aoila 

Color deacri_ptiona 
from the GSA Rock 
Color Chari (1948). 

Borehole b&eltfilled 
with 
cement/bentonite 
lfOUt 7-1-88. -

7 



T.F. Mullen 

0.2-4.8 ft. ~.&y lc; m.LlCL) Moderate Brown 
(6YR 4/4 and Duaky Brown {6YR 2/2) 
f!atchu o mottling Grayiah Orange :Pink, 
l10R 8/2), medium dry atrength, weak to 
medium atiff thread, alight to medium 
pluticity, dry to moilt, atiff conailtency. 
Minor amount. of coane aanda.L navelli and 
cruahed al&J, maximum aise 1/7.": anp ar to 
aubrounded. 

ft. CLAY (C~:..l Medium Light Gray (N 
Dark Gray N 6), medium atiff thread, 

m..~wm to hi_gh p ut1city, moilt, aort 
conailtency. Becom• wet with depth. 

ASHLAND 2 

Borehole advanced 
Ul~ 2-1/4• hollow 
atem aufen to a 
depth 0 8.0 n. 

Sampled & ramma 
lo_gged by 
TMA/Eberline to a 
depth o£8 n. 

Ducri_ption & 
cluaification of aoill 
bued on vilual 
examination of aplit 
apoon aampl•. 

Color ducri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole bacldilled 
with 
cement/bentonite 
II'QUt 7-1-88. 



IN HOLE: 
None 

::I: 
~ 
a.. 
UJ 
0 

C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

Last 
ASHLAND 2 

Borehole advanced 
uain( 2-1/4• hollow 
aiem aufen to a 
depth o 8.0 ft. 

Sampled & ramma 
loned by 
TMA/Eberline to a 
depth or 8 fi. 

Top of undiliurbed 
material encountered 
at a depth of 4.0 ft. 

Deaeription & 
cluaification of aoill 
bued on vilual 
examination of aplit 
apoon aampl•. 

Color deaeriptiona 
from the GSA Rock 
Color Chari (19-i8). 

Borehole backfilled 
with 
cement/bentonite 
(rOUt 6-23-88. 

HOlE NO. 
B32R018 



FUSRAP 

C.A. Clark 

Last 
ASHLAND 2 

Borehole advanced 
uainc 2-1/4• hollow 
atem aufe" to a 
depth o 8.0 ft. 

Sampled & camma 
loned b_y 
TMA/Eberline to a 
depth of 8 ft. 

Top of undiaturbed 
material encountered 
at a depth of 3.0 ft. 

D .. crij)tion & 
clUiification of toila 
baaed on visual 
examination of aplit 
•poon aampl ... 

Color ducriJ)tiona 
from the GSA Roclr: 
Color Chan (1~). 

Borehole backfilled 
with 
cement/bentonite 
crout 6-23-88. 



4-4-4-
6 

2.0 1.8 2-2-3-
3 

ST = SHELBY TUBE SITE 
TCHER 0 = OTHER 

C. A. Clark 

0.6 - 28.2 ft CLAY (CL) Moderate brown (6YR 
4/4). Moderate to atrong coheaion denae 
conaiatency 1 atron~t compaction. Dilatancy ia 
very alow, tnread 11 weak & rupture. at 1 
em, ~emile cracb develope at 1tart of 
thread. 

Abundant poey clay (?l bleba, 2-3mm. Some 
hematite ataining. Vertical, undulatini 
deaiccation cracb partially filled with freY 
clay. Some ahow ataina. 

Random fine grain gravel/v.coane rounded 
aand, m011tly dark felaica. Boundariea 1how 
aome water 1aturation. 

At 8ft increue moiature percent, aufer 1poill 
become very cohuive. Abaence o coane 
(rain particl ... 

At 20ft. increue in moiature percent, near the 
plutic limit. Clay conaiatency becomu aoft, 
pliable with increl'lled pluticity & ruiatence 
~ rupture. Mold ilaoft, no tenaile cracb. 

Few to aome coane 1ubanau}ar 1and & fine 
rravel. 

Mauive 1tructure, homo(eneoua. 

28.2- 41.4 FT. ~ilt7 CI.Ay (Ck-ML) Banded 
Greyiah Red 6R 

4/2) and Browniah Grey {6YR 4/1). Moilt to 
wet. Stro~ cohuion.~.aoft conautency, well 
compacted, atieb to o::~S aidea. 

Browniah py layera tend to show silty clay 
propert1ea, increue in dilatancy to 
moderately rapid, inereue of pore water and 
dec:reue llhine to dull. 

Greyiah red layera show 10ft clay propertiea, 

Last 
ASHLAND 2 

Borehole advanced 
uaini 8-1/4• Hollow 
1tem aufera to a 
depth o 94.8 ft. 

Drill hole advance 
uaini NW Diamond 
imprernated bit to a 
deP,th of 106.0 ft. 
Drillini fiuid il 
hydrant water. 

Sampled & iamm& 
~gged by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undilturbed 
material encountered 
at rround IUrface. 

Deacr!J>tion & 
clauifieation of aoill 
baaed on vilual 
examination of split 
spoon aamplea. 

Color dMCri_ptiona 
from the GSA Rock 
Color Chart {1948). 

HOLE NO. 
B32W002 
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!JOB NO.. jsHEET NO. jHOLE NO. 

1145011321 l OF 3 IB3lWOOl FUSRA.P 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

110ft mold. pliable. ln........ to 
... _..,.,.,., ...... ,._thread ia atrong, rupturea at 5mm. 
A t..an,.• of coane parliclu. 

Stringen of very: fine grain aand in clay/ uilt 
matrix. Maybe decompoaed aandatone (?). 

Contact• between layen are diatinct and 
hori50ntal. Euily aeparate at contact 
boundariea. 

41.4- 56.2 FT CI.A.y fCLl Moderate Brown 
(5YR 4/4}. Modera e to atrong coheaion, 
Clenae conaiatency, atrong compaction. 
Dilatancy ia very alow1 thread ia weak & 
rupturea at 1 em, tenaile ctaclta develope at 
atarl of thread. 

NQ~~ ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

I •-+ ~i·· HOLE NO. 
..... wr-·-· B3lWOOl ASHLAND l 



GEOLOGIC DRILL LOG 

ss 2.0 1.7 6-11-
11-16 

ss 

~s 

2.0 1.7 8-7-7-
8 

1.4 0.8 27-69 
100/6w 

!!.~ nJi n_r; 1nn1r;w 
NW 1.0 0.9 

NW 9.0 7.9 

~~ • SPLIT SPOONi ST ~ SHELBY TUBE 'SITE 
~~ DENNISON P = ~JTCHER 0 = OTHER 

!PROJECT jJOB NO. !SHEET NO. jHOLE NO. 

610.4-

601.9_ 

490.0 
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FUSRAP 1145011321 3 OF 3 IB32W002 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

86.3 - 94.8 FT. SAND and GRAVEL (SM-GS) 

94.8- 106.2 FT. Ar:a;illPCMUI! SHALE 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

106--_ _ Drill bole completed 
_ u a monitorinr well 
l---++-------=--~,......,..-.....,......,.--------18-16-88. 

Bottom of bole 106.7 ft. 

ASHLAND 2 
Last Update: HOLE NO. 

B32W002 



14-23-
26-23 

1-1-1 
2 

2.0 WOH-
2-2-3 

T.F. Mullen 

0.2- 8.3 FT. !1Lf u Sj'n CI.AY£F·-SM.) 
Duaky Brown liYR 2 ) and P ~Brown 
(6YR 6/.2), changes to Moderate Brown 
(6YR 3/4), dry to alightly mout, very atifr 
conaiateney. Poorly aorted ailta and aan<H 
:S0-60%. 

At 2.8 ft. Void? 

4.0-8.3 ft. liLlt Decayed plywood and awamp 
debm, mout to wet. Clay u Dusky Brown 
(6YR 2/2) to Grayuh Brown (6YR 3/2). 

10.0- 11.2 FT. t:rd7 SU.Tfe1l') Moderate 
rown (6YR 3 4 to Dark ellowuh Brown 
(10Yit 4/2). ery fine-,rained, no thread, 
alow to no Ciilatanc:y, wet, firm conaitaney. 
Gravel <10%, DliiXlrnum aiae 1/2•, 
aubroUDded and ~ar. 

13.0- 26.0 FT. CLAY (CL) Moderate Brown 
(6YR 3/4\1 medium ag atrength, weak to 
inedium alitr thread, alight to medium 
pluticity, •lightly mout, very •tiff 
eonauteney:. Trace of eoarae aan<H and 
gravela <5%, maximum aiae 1/2•, 
aub~ar. 

ASIU..AND 2 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uaing 3-1/4• hollow 
atem aufen to a 
depth o 36.0 ft. 

Sampled .k gamma 
logged by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undUturbed 
material encountered 
at a depth of 13.0 ft. 

Dueription ll 
elauification of aoila 
baaed on viaual 
examination of aplit 
apoon aamplu. 

Color dueriptiona 
from the GSA Rock 
Color Chart (1~8). 

Drill hole completed 
u monitoring well 
7-18-88. 



GEOLOGIC DRILL LOG 

~S c SPLIT SPOONi ST -= SHELBY TUBE 'SITE 
p= DENNISON P -= ~ITCHER 0 "' OTHER 

PROJECT 

en 
u 
~ 
Q.. ex: 
Q:: 
(.!) 

FUSJUP 
IJOB NO. ~HEET NO. IHOLE NO. 
1145011321 2 OF 2 IB32W003 

CTe.plete: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
&.lATER LEVELS, 
&.lATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Bottom of Hole 36.0 ft. 

ASHLAND 2 
Lest Update: HOLE NO. 

B32W003 
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Ashland BSSW30 



1.9 

0.9 2-6-8 
9 

4-8-8 
8 

2-3-4 
3 

2.0 2.0 2-2-3 
4 

ST = SHELBY TUBE = ITCHER 0 = OTHER 

IN HOLE: 
None 

FUSR.AP 

T. F. Mullen 

0.6 - 30.0 ft. CI.Ay (CL) Moderate Brown 
(6YR 4./4.) with nunor mottling Grayiah 
brange (I''dYR 7 /4.). Dry_ to alightly moiat, 
medium dry atrength. Moderate pluticity, 
medium atiff thread with hard to very atiff 
conaiatency. 

Thin vertical fJ.Uurea filled with day, GNeniah 
Gray (6G 6/1). 

Trace of coarae aanda and IP.'&Vela <6%, 
maximum particle aize l/2w 1 aubrounded to 
aubanlrUiar, randomly diatrioted. 

@ 16 ft. Clay becomea moiat. Conaiateney 
110ftena to atiff. 

Sampled & gamma 
loned by 
TMA/Eberline to a 
depth of 6 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0.6 ft. 

DeacriJ>tion & 
clauification of 110ila 
baaed on viaual 
examination of aplit 
~naamplea. 
Sampled with a 3w 
Shelby tube 10-12 ft. 

Color deacriJ)tiona 
from the GSA Rock 
Color Chart (1948). 

BoNhole backfilled 
with 
cement /bentonite 

~"fl-t-------------------1 crout 7-6-88. 

30.0 - 4.2.0 ft ~CLA:l]~~VL) 
Moderate Browii6YR :C WfihVery 
obacure banda of rowniah Gray (6YR 4/1). 

Browniah Gray banda tend to contain higher 
ailt content medium to high dry atrength, 
weak thre;;ded, ali~ht pluticity 1 moiat, firm 
conaiateney. Bandiq < 1/4w thick. 

Moderate Brown day characterised by high dry 

ASHLAND 2 SOUTH 
HOLE NO. 

BSSG030 



GEOLOGIC DRILL LOG 

~s 2.0 2.0 1-2-a 
s 

2.0 2.0 2-2-! 
6 

!PROJECT 

. 
40-

FUSRAP IJC8 NO. jSIIEET NO. !HOLE NO. 

145011551 l OF l I B55G030 

CT.-plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

1iren~h, medium 1tiff thread, medium 
pluiu:ity, moilt, firm to tUff eo111ilteney. 

Trace of medium to eoane (r!ined •and <1", 
maximum panicle 1ise 1/4", •ubrounded, 
randomly _diltributed. 

!6-42 ft. No eoane fn.diolll present • 

NOTES ON1 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

668.2 ;;, ~-----=---,..,.,..-=---="",....,...-----4 
Bottom of Hole 42.0 ft. 

~F· SPLIT SPOON£ ST a SHELBY TUBE !SITE I = DENNISON P • rlTCHER 0 a OTHER ASHLAND l SOUTH 
Last Update: HOLE NO. 

B55G030 



2.0 0.8 

9 

2.0 2.0 1-4-7 
6 

2.0 2.0 2-2-4 
4 

666 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

0-0.6 
ft CLA:Yr ~cr.) Pale Yellowish Brown 
(lOYR 6/2:drY, ooae, about 20% ailt, 
abundant e to coarae roota. 

0.6 - SO.O ft. CLAY (CLl Moderate Brown 
(6YR 3/-'),_minor mo Uing Grayiah Orange 
Pink (lOYn. 8/2), medium to high dry 
atrengih, weak to medium atiff thread, alight 
to medium plaaticity 1 dry to alighUy moist, 
hard conaiatenq. Thm fiuurea1 veriicallr. 
aliiP.led, filled w1th clay, Greemah Gray l6G 
6/f). Trace of coarae aanda and §.r&Yela 
<6911, maximum particle aiH 1/2 , 
aubrounded to aubangular, randoinly 
diatribted. 

Sampled It gamma 
loned by 
TMA/Eberline to a 
depth of 6 ft. 

Top of undisturbed 
material encountered 
at a depth of 0.6 ft. 

Deacription It 
cluaification of aoila 
baaed on visual 
examination of apllt 
apoon aamplea. 
Sampled with a s• 
Shelby tube 10-12 ft. 

Color deacriptiona 
from the GSA Rock 
Color Chari {1948). 

Borehole bacldilled 
with 
cement /bentonite 

~~<W------------------1 srout 7-7-88. 

30.0 - 42.0 ft. Bn.~CLA~1~ML) 
Moderate BroWJi5YR ! Wfth very 
obecure banda of rowniah Gray {6YR 4/1). 

Brownish craY banda tend to contain higher ailt 
content, medium to hil{h dry atrens:Ui, weak 
threaded, ali~ht plutiaty}· moist, ffnn · 
consistency. Bandinc < 1. 4• thick. 

ASHLAND 2 SOUTH 
NO. 

BSSG031 



GEOLOGIC DRILL LOG 

ELEV. 

ss 2.0 1.8 1-2-6 
6 

ss 2.0 2.0 1-2-4 
6 

SS # SPLIT SPOONi ST a SHELBY TUBE lfSITE 
Da Ci':NNISON P a t"ITCHER 0 a OTHER I 

663.0 

PROJECT IJOB NO. l$HEET NO. IHOLE NO. 

1145011551 l OF l I B55G031 FUSRAP 

(Ta.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Moderate Brown clay characterised by hi&h dry 
atrenjti:h, medium atiff thread, medium 
plutJcity, moiat, firm to a tiff conaiatency. 

Trace of medium to coane et:ained aand <1%, 
maXimum particle aiH 1/4w, aubrounded, 
randomly diatributed. 

Bottom o( Bole 42.0 ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

ASHLAND l SOUTH 
Last Update: HOLE NO. 

B55G031 



ST • SHELBY TUBE SITE 
JTCHER 0 • OTHER 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

1.0 - 28.0 ft. CLAY (CL~ Moderate Brown 
(5YR 4/4), minor motling Moderate Orange 
l>ink (5YR: 8/4), medium to high dry 
atrength, wealt to medium atiff thread, alight 
to medium plaaticity1 dry to •lightly moiat, 
hard conaiatencr. Thm f111uru1 verticallY. 
ali!P.led, filled w1th clay, Greemah Gray l5G 
6/f). Trace of coarae aanda and ~vela 
<5%, maximum particle ai&e 1/2 , 
aubrounded to aubangular, randomly 
diatribted. 

~ 20 ft. Clay becom .. moiat. 

Moderate Brown day characterised by high dry 
atrenP,h, medium atifr thread, medium 
plut11:ity, moiat, firm to 10ft conaiatency. 

Trace or medium to coane crained aand <1", 

Last 
ASHLAND 2 SOUTH 

ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advance 
uaing 2-1/4• hollow 
atem aufen to a 
depth o 40.0 ft. 

ENMET alarm: 2 
LEL &l 100 ppm 
toxic. 

Sampled &l gamma 
logged by 
TMA/Eberline to a 
depth of 12 ft. 

Top or undiaturbed 
material encountered 
at a depth of 0.5 ft. 

WOH=Weight or 
Hammer and Roda. 

Ducri_ption &l 
duaification or aoill 
baaed on viaual 
examination of aplit 
apoon aampl ... 

Color ducriptiona 
from the GSA Rock 
Color Chart (1~8). 

Borehole backfilled 
with 
cement/bentonite 
grout 6-16-88. 



PROJECT 

GEOLOGIC DRILL LOG 

~s 2.0 2.0 1-2-a 
6 

~s 2.0 2.0 a-2-4 
6 

666.6_ 

~s • sPi..iT sPOONr sT ... SHELBY TUBE jsnE p• DENNISON P • YITCHER 0 • OTHER 

en 
:::z:: u 

t-1 .... :::z:: a.. a.. LIJ ([ c 0: 
(,!) 

I r? 
40- . 

~· 

. 
~ 

..:l 

FUSRAP IJOB NO. jsHEET NO. !HOLE NO. 

145011551 2 OF 2 I BSSG032 

(Teaplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

maximum particle lise 1/4•, 1ubrounded, 
randomly dutributed. 

Bottom of Hole 42.0 ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Last Update: HOLE NO. 
ASHLAND 2 SOUTH BSSG032 



18 

6-6-6 
7 

2-S-S 
6 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

0.8 - SO.O ft. CLAY (~Moderate Brown 
{6YR 4/4), minor mo tling Yellowillh Gray 
(6Y 7 /1.), medium to high dry atrength, 
weak to medium atiff thread, alight to 
medium pluticity 1.. dry to alightly moillti 
hard comiaten<:f. Thin filaurea1 vertical ·Y. 
aligped, filled w1th clay, Greeruah Gray l6G 
6/ll. Trace of coane aanda and graveil 
<6~ 1 maximum particle aize 1-1/2w, angular 
to auoangular, randomly dilltribted. 

@8-17ft. Coane aanda become aubrounded to 
aubangular. Angular gravela not pruent. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advance 
uaing 2-l/4• hollow 
atem aufen to a 
depth 0 42.0 n. 

Sampled&: gamma 
logged by 
TMA/Eberline to a 
depth of 12 n. 
Top of undillturbed 
material encountered 
at a depth of 0.8 n. 
Duc:ription &: 
cluaification of aoU. 
baaed on villual 
examination of aplit 
~n•amJ?lu. 
WOH=Weli_ht of 
Hammer and Roda. 

Color duc:ri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement /bentonite 

-;,~ht-------------------; grout 6-16-88. 

Pale Brown banda tend to contain hicher ailt 
content, medium to hilh dry atrength, weak 
threaded, alight plutiatyJ moillt to wet, firm 
c:ouailltency. 'Banding < 1 4• thick. 



GEOLOGIC DRILL LOG 

~s 2.0 2.0 1-2-2 
6 

ss 2.0 2.0 1-2-4 
4 

IPROJECT 

667.0_ 

ss • sPLIT sPOONr sr • sHELBY TUBE lsiT~ 
D• DENNISON P • ~ITCHER 0 • OTHER 

!JOB NO. jsHEET NO. !HOLE NO. 
1145011551 2 OF 2 I B55G033 FUSRAP 

(Te.plete: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Moderate Brown clay characterized by hi~h dry 
atren~h, medium atiff' thread, medium 
plaat1city, moiat, firm to aoft conaiatency. 

Trace of medium to coarse CJ:!ined aand <1%, 
maximum particle aiae 1/4•, aubrounded, 
randomly diatributed. 

Bottom of Hole 42.0 ft. 

NOTES ON: 
IJATER LEVELS, 
IJATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Last Update: HOLE NO. 
B55G033 ASHLAND 2 SOUTH 



12-
12-14 

2.0 1.8 3-6-g 
8 

2.0 2.0 2-2-2 
3 

• SPLIT SPOON• 
DENNISON P • ~I 

IN HOLE: 
None 

::I: 
I
D.. 
UJ 
0 

C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

0.7 - 26.3 ft. CLAY (CL) Moderate Brown 
(6YR~/4). D~, beco~~~ alighUy m~iat at g 
ft. St1ff cona11tency, ng1d but cohea1ve. 
Sample breaka rather than bend. 

Slight pluticity, thread rupturea at 6mm roll. 
Firm mold. 

Trace coane &rain aand and fine gravel rounded 
particlea. 

Some diaaication craclu, partially filled with 
I"Y clay to 12 FT. 

Trace I"Y clay bleba, 1-2 mm. 

At 20 FT. increue ercantace of coarse aand & 
gravel. Gravel particlea are ancular. Trace 
of decompoaed aandatone acglomeratea, 
3-fimm, moatly round. 

25.3 - 37.0 ft ~y ~ ~ CIQ~CL--ML) 
Browniah &reX 6YR41illierbeCi 8d with 
Greyiah red {b 4/2). Slightly moiat, medium 
a tiff conaiatency. Trace to few coarse grain 
particlea. 

Browniah grey layers tend to have higher 
percent of ailt, with increue in atiffneu, 
dilatancy and moiature content. 

Reddiah brown layers tend to be aofter in 
conaiatnecy and alighUy more plutic. 

to epllt 

Borehole advanced 
uaing 8-1/4• Hollow 
atem aufen to a 
depth o S7 ft. 

Sampled & gamma 
loned by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undiaturbed 
material encountered 
at ground eurface. 

Deacription & 
clauification of aoila 
baaed on viaual 
examination of epllt 
epoon eamplea. 

WOH=Weight of 
Hammer and Roda. 

Color deacr!J>tiona 
from the GSA Rock 
Color Chart (lg-(8). 

Borehole backfilled 
with bentonite 
cament 6-16-88. 



GEOLOGIC DRILL LOG 

ss 2.0 2.0 IWOH-2 
2-3 

!PROJECT 

:%: .... 
0.. 
UJ 
0 

661.0_ 

ISS • SPLIT SPOON£. ST • SHELBY TUBE 'SITE p• DENNISON P • YITCHER 0 • OTHER 
' 

!JOB NO. jsHEET NO. !HOLE NO. 

I145011SSI 2 OF 2 I BSSG034 FUSRAP 

(Template: BCHTLLS) 
NOTES ON: 

DESCRIPTION AND CLASSIFICATION WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

alternation. 

Bottom o£ Hole 37.0 ft. 

Last Update: HOLE NO. 
BSSG034 ASW.AND 2 SOUTH 



IN HOLE: 
None 

:I: 
ELEV. b: 

~ 

T.F. Mullen 

0.7- 28.0 ft. CLAY (CLl Moderate Brown 
(5YR ·414), minor mo tling Yellowiah Gray 
{liY 7/2), medium to high dry 1trength, 
weak to medium atiff thread, alight to 
medium plasticity dry to alightly moiat 
hard conaiatenc:y. Thin fiaaurea1 veriicalir. 
a.liped, filled w1tb clay, Greemah Gray l6G 
6/ll. Trace o£ coarse aanda and gravelil 
<6%1 maximum pariicle aise 1-1/2", aniUlar 
to auoaniUlar, randomly diatribted. 

@8-17ft. Coarse aanda become aubrounded to 
aubaniUlar. AniUlar iJ'&Vela not preaent. 

@ 10ft. 1/2• dia. poeket o£ medium JTained 
·•and, aubrounded, poorly aoried, about 25" 
micaa, other ,.UU include qta, and k-apar. 

28.0 - 42.0 ft. SIL~CLA~!~ML) 
Moderate Brown liYR S with very 
oh.c:ure banda o£ ale Brown (5YR 6/2). 

Pale Brown banda tend to contain higher llU 
content, medium to high dry atrength, weak 
thnaded, alUrbt plutieit)'J moiat, finn 
eonaiatency.ltanding < 1. 4• tbiclt. 

Moderan Brown day c:hvac:teriaed by high dry 
atrenP,h, medium aiift' thread, medium · 
plut1eity, moiat, finn to soft eonaiatency. 

Leat 
ASHLAND 2 SOUTH 

Borehole advanea 
uaing 2-1/4." hollow 
atem aufera to a 
depth o 42.0 ft. 

Sampled &E. gamma 
loned by 
TMA/Eberline to a 
depth of 12 n. 
Top of undiaturbed 
maierial encountered 
at; a depth of 0.7 ft. 

Description &E. 
claaaification of aoila 
baaed on viaual 
examination of apllt 
apoon aamplea. 

Color deicfiptiona 
from the GSA Rock 
Color Chari { 1Q48). 

Borehole backfilled 
with 
eament/bentonitt 
arout 6-15-88. ~ 

NO. 
BSSG035 



GEOLOGIC DRILL LOG 

BS 2.0 0.8 1-6-6 
6 

2.0 2.0 3-6-6 
8 

~~ • SPLIT SPOON£. ST .. SHELBY TUBE ISJTE 
~· DENNISON P • ~ITCHER 0 • OTHER 

jPROJECT 

666.2_ 

i= a.. 
UJ c 

40-

I 

FUSRAP lJOB NO. · jsHEET NO. !HOLE NO. 

14S011SSI l OF l I BSSGOJS 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Trace of medium to coane ~ed aand <1%, 
maximum particle 1iae 1/4", aubrounded, 
randomly di1tributed. 

@ SO ft. Silty Clay becomu moiat to wet. 

Bottom of Hole 42.0 ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER. OF 
DRILLING, ETC. 

ASHLAND l SOUTH 
Last Update: HOLE NO. 

BSSG03S 



6 

7 

2.0 2.0 1-2-S 
4 

ELEV. 
UJ • 

~ 
.... :E: 

ST c SHELBY TUBE SITE 
TCHER 0 c OTHER 

FUSRAP 

T.F. Mullen 

0.4- SO.O ft. CLAY~ Moderate Brown 
6YR •I•} to 6Y ll •), minor ~iac:olorat1ona ~ig~ rown {6YR 6/6)1 minor mottling Grayiah Orange Pitilt \lOR 

8/2)1 medium to high dry atrength, weak to 
med1um atiff thread, alight to medium 
pluticity, dry to alightly moiat1 hard 
conaiateney. Thin flUurea, verl1cally ali~ed, 
filled with clay, Light Olive Gray {6Y 6/1). 
Trace of coarae aanda and P-vela <6%, 
maximum parlicle aiae 1/2 \ aubrounded to 
auban~Ula.r, randomly diatriDuted. 

SO.O - 42.0 ft. KIT.~ CLA~ ~ur~ 
Moderate Brown6YR 3 4~iih0 ure 
banda of Browniah Gray (6 4/1). 

Olive Gray banda tand to contain hi&'her aUt 
content, medium to bi~h dry atrengtb, weak 
threaded, •Iicht plutiaty, moiat, firm 
conaiataney. 

Borehole advance 
uaing S-1/•R hollow 
1tem aufen to a 
depth o •2.0 ft. 

Sampled & pmma 
logged by 
TMA/Eberline to a 
depth of 6 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0.4 ft. 

Deacri_ption & 
clauification of aoU. 
baaed on viaual 
examination of 1plit 
1poon 1ampl ... 

Advanced SR Shelby 
tube 10-12 ft. & 
lS-16 ft. 

Color deacriptiona 
from the GSA Rock 
Color Chart (1~•8). 

Borehole backfilled 
with 
cement/bentonite 
arout 7-7-88. -



GEOLOGIC DRILL LOG 

2.0 2.0 2-8-3 
4 

ELEV. 

IPROJECT 

~ 
Q. 
LLJ c 

556.3_ 

~S • SPLIT SPOONi ST • SHELBY TUBE !SITE 
p• DENN%SON P • ~ITCHER 0 • OTHER 

jJOB NO. JsHEET NO. !HOLE NO. 
I14S011SSI l OF l I BSSG036 FUSRAP 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Bandinc < 1/4.• thick. 

Moderate Brown clay c:haraderi&ed by hich dry 
etrenjt1;h, medium etiff thread, medium 
plut1city, moiat, etiff to firm c:onaiatenc:y. 

Trace of c:oane eande <1%, eubrounded, 

Patc:hH o( eilt, Medium Bluiah Gray (5B 5/1), 
about 5%, alonpide Olive Gray banda. 

Bottom o( Hole 4.2.0 ft. 

NOTES ON: 
loiATER LEVELS, 
loiATER RETURN, 
CHARACTER OF 
ORILUNG, ETC. 

Last Update: HOLE NO. 
BSSG036 ASHLAND l SOUTH 



13-17-
26-31 

6-8-12 
13 

10 

2.0 4-6-8 
12 

2.0 2.0 1-2-1 
4 

T.F. Mullen 

1.0 - 26.0 ft. CLAY (CL~ Moderate Brown 
{6YR 4L4)~~nor m<;tling pale yellowiah 
orange (10xR 6/2} and light olive gay (6Y 
6/1 )1 medium to high dry atrength, weai to 
medium atiff thread, alight to medium 
plaaticity, dry to alightly moiat, very atiff to 
atiff conaiatency. Trace of coarae aanda and 
fl'avell <6%, maximum particle aiae 1•, 
aubrounded to aubangular, randomly 
diatributed. 

ON: 
WATER LEVELS, 

. WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advance 
using 2-1/4" hollow 
atem aufera to a 
depth o 42.0 ft. 

Sampled & gamma 
loned by 
TMA/Eberline to a 
depth or 12 ft. 

Top of undiaturbed 
material encountered 
at a depth or 1.0 ft. 

Dac:ription & 
clauification or aoill 
baaed on viaual 
examination or aplit 
apoon aamplu. 

Color dac:riJ>tiona 
26.0- 42.0 ft. SILW.ci.A.X {CL-ML) from the GSA Rock 

Moderate BrowD5YR<i/4)WiihVil'f. Color Chan (1948). 
ob.c:ure banda of ale Brown (&YR 6/2). 
Pale Brown banda tend to contain higner aUt CIOIIlSelll5, medium to 

dry atrength, weak threaded, slight 
pluticity, moiat to wet, firm conaiatancy. 
Banding< 1/4" thick. 

Moderate Brown clay charac:terUed by high dry 
atren~h, medium atiff thread, medium 
pluticity, moiat, firm to atifJ c:onaiatency. 

Trace of medium to c:oarae ~ed aand <1%, 
maximum particle aile 1/4", aubrounded, 
randomly diatributed. . 

ASHLAND 2 SOUTH 

Borehole bacltfilled 
with 
cement /bentonite 
grout 6-17-88::-

NO. 
BSSG037 



GEOLOGIC DRILL LOG 

~s 2.0 2.0 2-3-4 
6 

~s 2.0 2.0 3-4-6 
8 

~~ • SPLIT SPOONi ST • SHELBY TUBE ISITE 
~· DENNISON P • ~ITCHER 0 • OTHER 

667.0 

PROJECT 

::1: .... 
D.. 
L&.l c 

FUSRAP 

(Template: BCHTLLS) 
IJOB NO. l$HEET NO. jHOLE NO. 
145011551 2 OF 2 I B55G037 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

~-1 
~~~------~B~o~U-om--o~rH=o~le-4~2~.0~ft~.------~ 

ASHLAND 2 SOUTH 
Lest Update: HOLE NO. 

B55G037 



IN HOLE: 
None 

::r: .... 
~ 
L&J c 

C.A. Clark 

mciQera'l-eJy cemen~ed 
coane crain panicle aggrega~e1. Abundan~ 
organic:a u Ieavee ~ &. tree roota. 

0.8- 21.2 ft CLAY WW.Modera~e Brown 
(6YR4/4l. Dry to 8', becoming •lightly 
moiat. Moderate cohuion, atiff co n.iatency. 
Moderate dry atrength, crumblu wi~h 10me 

finger preuure. 

Abundant vertical-near vertical de~~~ica~ion 
cracka, 10mw ppartially filled wi~h iHY clay. 
Some are open (>lmm) with roota, and 

trace reduction 1taining. 

lnclUiion. of coane grain 1and and fine ~vel 
1iae paniclu. Roundnet11 increUel w1th 
increue in panicle aiae. 

Greyiah Red layer. knd to con~ain higher 
percen~ 1ilt have aligbtly higher moia~ure 
content with brittle and •tiff con.iatency. 
Sample will fail at contact~ between layer.. 

Browniab layer. are ~after with higher clay 
contentJ with 1 ... tendency to rupture under 
own we&gbt. 

Layer. are variable in thickne~~~, 2 em to 12 em, 
with no con.iatency in alternation. 

Last 
ASHLAND 2 SOUTH 

Borehole advanced 
Uling 8-1/4• Hollow 
1tem aufen to a 
depth o 42ft. 

Sampled &: gamma
logged by 
TMA/Eberline to a 
dep~h of 12ft. 

Top of undia~urbed 
material encountered 
a~ ground aurface. 

Deacri_ption &. 
clauifica~ion of 10ill 
bued on viaual 
examina~ion 
of apli~ 1poon 
1ampju. 
WOH=Weight of 
Hammer and Rodl. 

Color deacription. 
from the GSA Rock 
Color Chan (1~8). 

Borehole bacltfilled 
with bentonite 
cement 6-16-88. 

HOLE NO. 
BSSG038 



IDDn u:rT IJC. NO. ;j";E~ NO. J";~ NO. 
GEOLOGIC DRILL LOG FUSR.AP 14501155 2 OF 2 B55G038 
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~~ 
ELEV. .... ::z:: DESCRIPTION AND CLASSIFICATION &.lATER LEVELS, 

I~ UJ • 0.. ·a.. &.lATER RETURN, 
In~ UJ 

~ (l)o x:zz: c ([ CHARACTER OF ·a o ~~ 
~ 0:: 

I~ '8ji:J ~~ ltJ .... x: t!) DRILLING, ETC • 
ss 2.0 2.0 !W~~-.:5· Moatly u 0-21 ft. 

138 2.0 2.0 ~03~~ 
4()-
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Bottom of Hole (2.0 ft. 
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jJOB NO. jSHEET NO. jHOLE NO. 

GEOLOGIC DRILL LOG FUSRAP I145011SSL1 OF 1 I BSSG039 
ROJECT 

SITE jCOORDINATES and/or STATIONING$ jANGLE FROM HORI~BEARING 

Ashland 2 South I N 2_,092.1 E 4,293.1 I Vertical I ------
BEGUN !COMPLETED flRILLER RILL MAKE AND MOOEL !SIZE joVERBURDEN ~OCIC (FT.) !TOTAL DEPTH 

7-1S-88J7-15-88I Empire Soils CME-45 16.5 in I 6.0 I 0.0 I 6.0 
CORE RECOVERY CFT ./X) !CORE BOXESISAMPLESjEL. TOP CASING GROUND EL. ~~PTH/EL. GROUND WATER pEPTH/EL. TOP OF ROCK 

4.0/67 I 0 I 3 I 599.6 It i =! I NA/NA 
SAMPLE HAMMER WEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs/30 in I None I T.F. Mullen 

~S 2.0 U 1-S-S 
6 

BS 

ss 

2.0 1.6 2-6-11 
16 

2.0 1.1 S-11-H 
20 

~~ • SPLIT SPOON,i. ST • SHELBY TUBE ISITE 
~· DENNISON P • ~JTCHER 0 • OTHER 

698.6_ 
6-

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

0.0 - 0.6 ft. r.t:y WAM ~CL~ Duaky Brown 
(6YR 2/27ij. looae, a un ant fine to 
coarae root. b1nding aoil together. 

I 0.6 - 6.0 ft. CLAY ~CLl LilJiht brown (6YR 6/6) 
and Pale Brown 6Ylt 6[2), minor mottling 
Pale Red (6R 6/ ), med1um to high dry 

NOTES ON: 
&.lATER LEVELS, 
&.lATER RETURN, 
CHARACTER OF 
DR;J:LLING, ETC. 
Borehole advance 
uaing S-1/4.• hollow 
atem augen to a 
depth of 6.0 ft. 

plut1city, moiat1 atiff conaiatency. Trace of Sampled & gamma I 
atren~h, medium atiff thread, medium 

coarae aanda ana gravela <6%, maximum logged by 
,_, particle ai&e 1/2•, aubrounded to angular. TMA/Eberline to a 

-t""""""''t+-----=-~--=-:::-:---::-::-::-------i depth of 6 ft. 
Bottom of Hole 6.0 ft. 

ASHLAND 2 SOUTH 

Top of undiaturbed 
material encountered 
at a depth of 0.6 ft. 

Ducription & 
cluaification of aoila 
baaed on viaual 
examination of aplit : 
apoon aamplu. , 

Color ducri_ptiona 
from the GSA Rock 
Color Chart (194.8). 

Borehole backfilled 
with 
cement/bentonite 
crout 7-18-88. 

Last Update: HOLE NO. 
B5SG039 



3Q-42 

2-3-4 
r; 

None 

ELEV. 
I .... a.. 
UJ 
0 

C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

Desiccation cra.eb to 12 ft., aome pariically 
open, m011t filled with aoft i"Y clay. Trace 
root&, or or(&nic debria. 

So~ eo~ aand and IJ'&Yel (up tp 1/2•) 
melua1ona. 

Slicht pluticity, thread ia atiff\ deformation 
eraeb appear in thread at tnicltn- of 1 em. 
Sample ia zicid, will not bend prior to 

rupture. 

Bomoceneoua atructure, no bed~ or 
atratificationa. 

4 - 14 ft. R.eaiatance to •rUt apoon advance ia 
high. Blow count& for -foot advance are 
60-80. Moiature content ia low. 

At 16ft., moiature content inere&a4!1..1 
conaiatenc:y ia aoft to medium atin. 
Pluticity ia moderate, mold beeomea aoft. 
Sample &enda without ruJ?ture except at 
boundary with eoarae lr&lD particles. 

At 20 ft. deereue in coarae aand and IJ'&Val. 
Bomoceneoua atructure, no atratifieationa or 
lamin&tiona. 

Borehole advanced 
ua~ 8-1/4• Hollow 
atem au,en to a 
depth o 42 ft. 

Sampled ll camma 
lo.Jged by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undiaturbed 
material encountered 
at cround aurfaee. 

Description ll 
eluaification of aoila 
baaed on viaual 
examination of 1plit 
1poon aamJ?les. 
WOR=We1cht of 
Roda. 

WOB=Wei(bt of 
Hammer and Roda. 

Color ducri_ptiona 
from the GSA Roek 
Color Chari (1Q48). 

Inereue moiature content, 10ft eonaiateney. No Borehole baeldilled 
eoarae particle ineluaiona. with bent;:-.nite 

cement i :. 7-88. 

ASHLAND 2 SOUTH 



GEOLOGIC DRILL LOG-

~S 2.0 2.8' OR/9·-~-
4-3 

ISS 2.0 2.0 [WOH-2 
4-5 

~S '"' SPLIT SPOON&. ST a SHELBY TUBE 'SITE 
~'"' DENNISON P • ~ITCHER 0 • OTHER 

559.3 

!PROJECT 

:z:: 
I
ll.. 
1LI c 

40-

I 

FUSRAP 
!JOB NO. ~HEET NO. !HOLE NO. 

I145011SSI 2 OF 2 I BSSG040 

(Te.plate: BCHTLLS) 
NOTES ON: 

DESCRIPTION AND CLASSIFICATION WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Bottom of Hole 42.0 ft. 

ASHLAND 2 SOUTH 
Last Update: HOLE NO. 

BSSG040 



22 

11-14-
20-26 

13 

• SPLIT SPOON· 
DENNISON P • ,1 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

0.3 - 24.6 ft. ~AY (CL) Dark Yellowiah Brown 

f
10YR 4/2 grading to Moderate Brown 
6YR 3/.4l, minor mottling Browniah Gray 
6YR 4/1 1 medium to hiv;h dry atrength 

inedium 1 1ff thread, med1um pluticity, dry 
to •lightly moilt, very atiff conailtenex.. 
Trace of coane aanda and P-vela <6~, 
maximum particle aise 1/2 , aubrounded to 
~ar. 

Clay becoD:IOI moilt and firm conailtancy. 

Last 
ASHLAND 2 SOUTH 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advance 
uaing 3-1/4• hollow 
atem auJer• to a 
depth of 22.6 ft. 

Sampled & Jamma 
logged by 
TMA/Eberline to a 
depth of 6 ft. 

Top of undilturbed 
material encountered 
at a depth of 0.! ft. 

Deacription & 
cluaification of aoila 
baaed on vilual 
examination of 1plit 
apoon aamplu. 

Falling head test 
performed in borehole 
at a depth of 12ft. in 
3 ft. of uncued hole. 

Sampled with a s• 
Shelby tube 22.6-24.6 
ft. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (1~8). 

Borehole backfilled 
with 
cement/bentonite 
srout 7-16-88. 

NO. 
B55G041 



C.A. Clark 

0.2 - 21.3 ft CLAY (CL) Moderate Brown 
(6YR4/4). Slightly moiat, becoming moiat &t 
12ft. MOderate coheaion, atiff conaiatency. 
Clay ahowa hardpan behavior from 6 to 13 
ft, blowa > 70 for 6-inch advance. 

Vertical d ... ication cradu, aome open and 
partially filled with grey clay. Trace 
reduction ataina aymmetric with fradure 
openin&. 

Some eoarae &rain aa.nd and fine &ravel 
incluaiona, roundn ... incre ..... with particle 
aiae. 

Trace aoft, grey clay bleb., 1-llmm. 

Brown la:yen tend to be m01t predominate, 
with higher percentage of clay. Thickne81 
are 0.4 to 0.8 ft. Clay molds without 
rupture or eraeb, diaplaya hi&her pluticity. 

Greyiah Red layen are thin (>2cm), with 
lllifhtly higher silt content Layen ahow 
qwcker dilatancy and •li&htly higher 
moiature content. 

conaiatency. 
coarae grain aand and fine 

aravel. Same u 0 - 23 ft. 

ASHLAND 2 SOUTH 

Borehole advanced 
uaing 8-1/4• Hollow 
atem augen to & 
depth of 42 ft. 

Sampled It &amma 
loned by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undiaturbed 
material encountered 
at cround aurface. 

Dueri_ption It 
cl&Uification of aoila 
bued on viaual 
examination of aplit 
apoon aampl ... 

Color dueriptiona 
from the GSA Rock 
Color Chart (1P48). 

G042 



PROJECT 

GEOLOGIC DRILL LOG 

ss 2.0 1.0 2-3-4-6 

4()-

66~.0-

~! DE==~J,.,SPOON; ST • SHELBY TUBE !SITE 
~- • p • PITCHER 0 • OTHER I 

FUSRAP 

. (T~late: BCHTLLS) 

IN~.!.;~ ON: 
DESCRIPTION AND CLASSIFICATION '~~!g~ LEVELS, 

loi!Ot I ... K RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Bottom of Hole-42.0ft. 

Last = HOLE NO. 
-r B5SG04l ASHLAND l SOUTH 



12-18-
18-20 

·-~-11 
13 

-7-10 
10 

IN HOLE: 
None T.F. Mullen 

0.6 - 22.0 ft. CI.Ay (CLl Moderate Brown 
(6YR 4/4), minor lll(;uing Pale Red (lOR 
~/2), medium to high dry atrength, medium 
atift thread, medium plaaticit:r_, alighUy 
moiat, very atiff cona1atency. Thin fiuurea 
filled with clay, Greeniah Gray (6GY 6/1). 
Trace of coane aanda and ~vel. <6%, 
maximum particle aiH 1/2 , aubrounded to 
aubangular. 

ASHLAND 2 SOUTH 

Borehole advance 
uain1 3-1/4• hollow 
atem augera to a 
depth of 22.0 ft. 

Sampled && gamma 
loned by 
TMA/Eberline to a 
depth of 6 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0.6 ft. 

Deacri_ption " 
clauification of aoila 
hued on viaual 
examination of aplit 
apoon aamplea. 

Color de8cri_ptiona 
from the GS'A Rock 
Color Chart (1~8). 

Borehole bac:lt1illed 
with 
cement/bentonJte 
p-out 7-11-88. 

NO. 
BSSG043 



1! 

2.0 2.0 6-6-6 
10 

1 

2.0 2.0 2-t.-4 
4 

None 

:I: .... 
0.. 
UJ c 

T.F. Mullen 

0.1- 1.0.1 ft. CLAY (CL) Moderate brown (6YR 
4/4), minor amount• of mottlin&" Pale red 
(toR: 6/2), medium to high dry atrength, 
weak to medium atiff thread, •lirht to 
medium pluticityJ..dry to alight!>.' moilt, 
hard conaiatency . .1hin f111urea filled with 
clayl Olive Gray (6Y 4/1). Trace of coarae 
aanaa and &"ravela <6%', maximum particle 
ai.H 1/2", aubrounded to aubanrular, 
randomly diltributed. 

16 - 1.0.1 ft. Clay darkw to Moderate Brown 
{&YR 3/4). 

-f'<~....,,.~u,re Gray banda tend to contain hicher ailt 
content, medium to hi(h dry atrength, weak 
thread. Sli(ht pluticityi moiltt firm 
conailtency. Banc:liq < /4• thick. 

characteriHd 

ASHLAND 2 SOUTH 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advance 
usinr t.-1/4• hollow 
atem aufen to a 
depth o 1.0.0 ft. 

Sampled & pmma 
logged by 
TMA/Eberline to a 
depth ol6 ft. 

Top ol undilturbed 
material encountered 
at a depth of 0.1 ft. 

Ducription ll 
cluaification of aoila 
baaed on vilual 
examination of aplit 
apoon aampl11. 

Color ducri_ptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilled 
with 
cement /bentonite 
crout 7-16-88. 

NO. 
BSSG044 



GEOLOGIC DRILL LOG 

~~ z SPLIT SPOONi ST s SHELBY TUBE 'SITE 
~= DENNISON P a ~ITCHER 0 a OTHER 

!PROJECT jJOB NO. ~HEET NO. !HOLE NO. 
1145011551 2 OF 2 I BSSG044 FUSRAP 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

I nluticitv moiat aUff to firm conaiatencv. I 
Bottom of Hole S2.0 Ct. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Laat Update: HOLE NO. 
BSSG044 ASHLAND 2 SOUTH 



6 

T.F. Mullen 

0.6 - SO.O ft. CLAY (CL) Moderate brown (6YR 
S/4), minor amount. of motUinc moderate 
orange pink (lOR 7/4) 1 medium to high dry 
atrength, weak to med1um atiff thread, alight 
to medium pluticity 1 dry to 1li1[htly moilt, 
bard comilteney. Thm fJNuru filled with 
creenilh p-ay (6G 6/1) clay. Tracu of fine, 
)!ariially decompoaed root. within fiuurea. 
Trace o( coarse Ianda and ~veil <6%, 
maximum particle aise 1/2 \ 1ubrounded to 
aubancular, randomly diatriDuted. 

Clay becomee moilt and very atifr comiltency. 

Clay IOftenl to firm conailtency. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advance 
uainc S-1/4• hollow 
atem aufera to a 
depth o S4.0 ft. 

Sampled &1: pmma 
logged b_y 
TMA/Eberline to a 
depth of 6 ft. 

Top of undilturbed 
material encountered 
at a depth of 0.6 ft. 

Dueri_ption &1: 
clauification of aoiil 
baaed on vilual 
examinaUon of aplit 
1poon aampl•. 

Color deacri_ptiom 
from the GSA Rock 
Color Chari (1948). 

Borehole bacldilled 
with 
cement/bentonite 
crout 7-16-88. 

Sampled with a S" 
Shelby tube 32-M ft. 



GEOLOGIC DRILL LOG 

ISS • SPLIT SPOON&. ST • SHELBY TUBE 'SITE 
~c DENNISON P • yJTCHER 0 • OTHER 

IPROJECT !JOB NO. jSHEET NO. !HOLE NO. 
1145011551 l OF l I B55G045 FUSRAP 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

\ nluticitv. moist aoft to firm conaiaten""· I 
Bottom of Hole 34.0 ft. 

ASHLAND l SOUTH 
Last Update: HOLE NO. 

B55G045 



FUSRAP 

T.F. Mullen 

Olive Gray banda knd w contain bieber lilt 
conknt, medium w ~h dry atrangt;h, weak 
threaded, alight pluticat;y) moiat, firm 
conailkncy. Bandinr < 1. 4• thiCk. 

Moderate brown clay characterised by hiP dry 
•tranP.h, medium •tiff thread, medium 
plut1cit;y, moilt, aof\ conailkncy, very 
cohe.ive and atidty. 

ASHLAND 2 SOUTH 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advance 
uain( 3-1/4• hollow 
atem augera to a 
depth of 31.0 f\. 

Sampled & camma 
logged by 
TMA/Eberline to a 
depth of 10 f\. 

Top of undilturbed 
material encountered 
at a depth or 0.3 f\. 

Deacription k 
clauification or aoila 
bued on vilual 
examination or aplit 
apoonnmplea. 

Sampled with a ~ 
Shelby tube 24-26 f\. 

Color deacriJ,tiona 
from the GSA Rock 
Color Chart (1~). 



1.2 S0-21-
38-SO 

1.! S0-!4-
41-55 

2.2 &-9-11 
14 

C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

0.4 - 72.0 ft CJ-~Y (~ Moatlf, Moderate 
Brown (&YR3 4 and YR4/4 . Dry to 15', 
becoming alig tly mo11t. Denae cona11tency, 
weak thread with alight plutieity. 

lneluaiona, 15-25%, of coarse aa.nd angulara & 
fine, elongate gravel1/4-1/2•. Occurrence 
ia random

1 
with no gradation, and deere .... 

with deptn. 

Abundant cloaed deuication eracb to 9', 
partial to complete filling with grey day. 
Trace orp.nica u fine root.. 

lneluaiona of 1/4-1/2• olive grey limeatone(?) 
fragmenta. Strong reaction to HCl. Partn:"l• 
are hard with •llthtly deeompoaed 
boundari11. 

Structure ia homOJenoua, no viaable layering or 
color/compoeit1on changea. 

At 4 ft blow count. increue, conaiatency 
becomea v .hard. Strong raiatence to 
penetration. 

At 6 ft aampler advance ia difficult, with blow 
count. >50. Refuaal at 7.5'. Clay ia v.hard, 
with high dry atrengih. Strongly cemented, 
frapnenta cannot be broken by band. 

At 16', clay beeomea more pliable. Dec:reue 
aand & ~r&vel percent to 10%. Increue in 
pluticityl widi a deereue in liquid added to 
achieve p utic limit. Thread becomea 
raiatent to rupture when rolled <1/4•. 

At 20', deereue aand & ~r&vel percent to trace, 
&%. 

At 26' increue moiature content. Sample atieb 
to aplit apoon, conaiateney beeomea aoft with 
increue m plutieity. Thread beeomea 
raiatent to rupture. Shine ia dull, 
moderately rapid dilatancy. 

Ai .. 26"."7i"bit~uction of layered atructure: thin 
bedded to micro laminated altemationa. 
Reddiah brown layera ahow inereue of 
moiature content.~, rapid dilatancy and trace 
of dark mafic(?) uakea. Moderate brown 
l~yera tend to ahow aofter conaiatency, alow 
dilatancy, and lower moiature content. · 

Trace incluaiona of moderately hard JreY clay 
bleb&, !mm. 

At SO, no viaable il 

Borehole advanced 
uaing 8-1/4• Hollow 
atem aufera to a 
depth o 70 ft. 

Sampled & gamma 
logged by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undiaturbed 
material encountered 
at ground aurfaee. 

Duc:ri_ption & · 
clauification of aoila 
baaed on viaual 
examination of aplit 
apoon 1ampl11. 

WOH=Wei(ht of 
Hammer and Roda. 

Color d11cri_ptiona 
from the GSA Rock 
Color Chart (1"8). 

Borehole completed 
u a monitoring well 
7-11-88. 



GEOLOGIC DRILL LOG 

BS 2.0 2.0 ~J';;I!.a 

$S 2.0 2.0 3 
6 

8-10 

I 

PROJECT 

50-

542.2_ 

540.2.. 

60-

-

70-

522.0_ 

FUSR.AP 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

trace V.CO&ne aand(S%), no Jr&Vel particla. 

From 36 - 70' little reaiatence to aampler 
advance, aeatin& interval ia hammer & rod 
wei&ht. 

At 36' clay ia aoft comiatency, moiat and 
pliable. Slightly plutic1 clay can be rolled 
and deformed with alignt praaure without 
rupture. 

At 40' increue occurrence of layered clay•; 
phyaical properlia of olive crey/medim &r~Y 
clay• are identical to moderate &rown clay 
layen. Random in alternation and thickn ... 
vary, 1-2mm to lOcm. 

iNOTES ON: 
~~'='!~~ LEVELS, 
iij~tg~ RETURN, 
CHARACTER OF 
DRILLING, ETC. 

At 52' introduce interbedded ailty clay, aandy 
ailty clay in alternation of above clay. Tip 
of lplit apoon ahowa v .fine cram rounded 

i- . quarts aand in cia}' .. Color lightelll lli&htly r 
~ to pale brown (6YR6/2\. Sandy layen show 
~ increue on mo11ture retention, decreue of · . 
·: ..... P.~!!!!~.~g"-Y. .. ~g-~P.~!J .. !J».~!mey;,, ............................ f 

Bottom of BOle 72.0 ft. 

ASmAND 2 SOUTH 
Last updafe: HOLE~~SWOll 



2.0 1.9 

2.0 2.0 

20 
lll-36 

8 
12-l'T 

4 
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9-11 

2 

8-12 

2 
6 
6 

C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

0.8 - 29.4 ft CLAY (CL) Moderate Brown 
(6YR4/4). Dry to 16, becoming alijthtly 
moiat to moiat. Stiff to v. atiff cona~.atency, 
beco~ hard at 6-lll ft. 

Some incluaiona or coarse aand &: fine Jr&Vel 
aise, rounded particles. 

ToJ=IlO' ahow deaaication cracb with parlial 
filling of grey clay. Moat cracb are clOHd 
to v .. li&htly open. Trace fine IBN roota. 

Abundant pea _Favel aise, bluiah cntY, hard 
clay blebe. Some are elongate with diatinct 
boundaries. 

At 6ft., advance of aampler becomes difficult, 
recoveries are poor. Clay behaves like 
hardpan, ditficult to indent with moderate 
finger preuure. Soil atructure ia compact, 
ahowa ahrinkage fracture.. 

At 16 ft., increaae in moiature content. Lit;t;le 
reaiatence to aampler advance, conaiatency 
becomes medium atiff. Clay becomea more 
pliable, euy to roll into 1/4• thread. No 
deformation cracb. 

29.fn~~.fl'Y CLAY (ML-CL) 
with above CLAY. Greyiah Red (_10R4/2l 

mottled with Moderate brown {6YR3/-l). 
Moiat, moderate to atrong cohesion, atronc 
compaction. 

Random layer thic:kneaa and altemationa in 
variable forma of micro laminated to thick 

NO. 

Borehole advanced 
uaing 8-1/4• Hollow 
atem aufera to a 
depth o 80 ft. 

Sampled &: gamma 
logged by 
TMA/Eberline to a 
depth or lll ft. 

Top of undiaturbed 
material encountered 
at ground aurface. 

Deac:ri_ption &: 
cluaification of aoila 
baaed on viaual 
examination or aplit 
apoon aamples. 

Color deac:ri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole completed 
u a monitorin( well 
7-6-88. 
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6-6 

2.0 2.0 3 
4 
6-~ 

7 
8 

10-11 

2.0 2.0 ~ 
16 
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6 

::z:: 
t
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FUSRAP 

(Teaplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Greyiah Red, 1ilty elay layer~ ~end ~o have 
di1tinct increue in mo11ture con~ent. Color 
darkem with increue in dark mafic, biotite 
(?) crainll. lncreue dilatancy ~o rapid1 
aecreue cohuion. Silty layel'l have 1tiif' 
comi1tency, but ruptW'el with 11ight finger 
preaaure. 

Ablence of coarse 1and and crave! partielu. 
Trace v .fine min 1and in lilty clay layel'l. 

41.2 - 78.6 ft. ~y ~GC-CL) Moderate 
Brown (6YR34. S i(htly moi•~ ~o moiat, 
moderaie cohuion, medium 1tiff comiatency. 
Slight Jlluticity, thread ia difficul~ ~o roll 

into 1/4" without rupture. M01tly u 0-20 ft 
CLAY. 

Some 10%, coarse 1and & fine rounded gravel. 
Trace of 1" gravel angul&l'l. 

No 1truc~ure, homogenoUI. 

ASHLAND 2 SOUTH 



!PROJECT ~~:~ NO. ;r~E~ NO. ~~~~ NO. 
GEOLOGIC DRILL LOG FUSRAP 501155 3 OF 3 B55W033 

[~ ~~~~ I~ i~l?# 
·ffiJE~ en (Te.plate: BCHTLLS) I 

t"~ fr?s"RE I :I: u NOTES ON: 1-t 

iu. ELEV. .... :I: DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

I~ t[~ 
Q. 

Ia,,,.., '~lOs; LLI Q. WATER RETURN, 

I~ 
In 1~1~ i~lJ c <I: 

~~~~ I~ 
0:: CHARACTER OF 

ts ·~ ci 0::• (!) DRILLING, ETC. 
CI..Q. 

I 
' 
I 

I 
I 

619.3. 

II 78.6 - 82.0 ft. ~~ ~CLl Medium 
80-

~s 2.0 1.7 8 
Dark Gre~ ( rl)iatJJD era e coheaion, 
atrong ad eaion of finu to crave! anfflara. 

7 Moderate grading, moatly coarae an fine 
7-9 

616.9. 
f":;vel with acme coarae and medium aand. 

gular to aubrounded, with moat angular 
particlea coarae grain. 

Slight pluticity, with coarae particlea removed, 
thread ia atrong & reaiatent to deformation 
and rupture. 

\so~ & pliabl~;~ay fraction ia alighUy reaiatent 
to ;~" 

Bottom of Hole 82.0 ft. 

·-

~~ DE=:~u,..s~~I,~HER sgE~B~T~=E I SITE 
Last Update: HOLE NO. 

ASIUAND 2 SOUTH B55W033 



FUSRAP 

C.A. Clark 

Send ia 10-15%, poorly gr:aded1 coane end 
medium p-ain auben~lar feaica. 

Some moderately cemented particle 
!t.iilomeratea. 

0.6 - 29.2 ft CLAY (CL) Moderate Brown 
(5YR-'/-'). Dry to 15 , becominar ali~htly 
moiat to moiat. Stiff to v. atiff conaatency, 
becominar hard at 5-13ft. 

Some incluaiona of coane aend & fine arravel 
aiae, rounded particlea. 

To~_l2' ahow deuication cracb with partial 
fillinc of grey clay. Moat cracb are cloaed 
to v .aJiarhUy open. Trace fine arrau root.. 

Abundent pea arravel aise, bluiah ~.hard 
clay bleba. Some are elonpte with diatind 
boundariea. 

By 6 ft., moiature content ia lowJ advence of 
nmpler becomea difficult ena recoveriea are 
~r. Clay behavea like hardpen, difficult to 
mdent with moderate finarer preuure. SoU 
atructure ia compact, lhowa ahrinkace 
fradurea. 

At 16 ft., increue in moiature content. Little 
reaiatence to aampler advence, conaiatency 
becomea medium atifr. Clay beeomea more 
pliable, euy to roll into 1/-'• thread. No 
deformation cracb. 

29.2- 40.'1 fl; SiltY CLAY (MicCL) 
Interbedded 

with above CLAY. Greyiah Red (10R-'/2)._ 
mottled • ·· '1 Moderate Brow!" (6YR.SI•J· 
Moiat, mtX: arate to atroq cohaion, airoq 
compaction. 

Random layer thickn- end alternationa in 
variable forma of micro laminated to thick 
bedded, 1 mm to 30 em. 

ASHLAND 2 SOUTH 

NOTES ON: 
loiATER LEVELS, 
loiATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advenced 
uainar 8-1/-'• Hollow 
atem aurera to a 
depth o 88.6 ft. 

Drill hole advance 
uainar NW Diamond 
impregnated bit to a 
de~th of 99.6 ft. 
Dnllin1 fluid ia 
hydrarit water. 

Sampled & pmma 
~gged by 
TMA/Eberline to a 
depth of 6 ft. 

Drove 2 2-inch SS 
from 0-2 ft for 
chemicalaampllnar. 

Top of undiaturbed 
material encountered 
at arround aurlace. 

D..cription & 
claaaification of aoila 
baaed on viaual 
examination of aplit 
apoon nmplea. 

Borehole wu not 
aampled 6-'/4 ft due 
to cloae_proxmity 
to B66WOSSS. 

Color deacri.Ptiona 
from the GSA Rock 
Color Chart (1P48). 



667 

:::r:: .... 
Q. 
LIJ 
c 

ECT 
FUSRAP 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Greyiah Red, ailty c:lay layers tend to have 
diatinct increaae in mo1ature content. Color 
darkena with increaae in dark mafic, biotite 
f?) p-aina. Increaae dilatancy to rapid1 
aecreaae coheaion. Silty layers have atiif 
conaiateney, but rupturea with ali~ht fin~er 
preaaure. 

Abaence o{ coarse aand and p-avel partic:l ... 
Trace v.fine p-ain aand in 1ilty clay layers. 

40.7-84.7FT. ffAY(GC-CL) Moderate 
Brown (6YRS4). Slightly moiat, moderate 
coheaion, med1um atiff conaiatency. Sli~ht 
pluticity, thread ia difficult to roll into 1/4" 
without rupture. Moatly u 0-20 ft CLAY. 

Some 10%, coarae aand & fine rounded p-avel. 
Trace o{ 1" p-avel an~ara. 

No atructure, homo~enoua. 

At 60 ft ft., Driller indicates cobbl .. (?) u 
obatructiona encountered while advan~ 
aupra. 

Last Update 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 



PROJECT !JOB NO. jsHEET NO. !HOLE NO. 

GEOLOGIC DRILL LOG 

ELEV. 

620.9_ 

2.0 1.7 1~ : 
~·-10 

613.4.. ~s 

609.6_ 

23.0 20 6 

26.7 26 4 

498.6.. 

,SS • SPLIT SPOON• ST • SHELBY TUBE -~SITE r· DENNISON p • ~ITCHER o • OTHER 
1 

FUSRAP ll4S011SSI 3 OF 3 IBSSW034 

:I: .... 
Q. 
LLI 
0 

(f.-plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

~~:. 

··~~ 77'~a~~l~·G~~ Uy'~~i;~~ ~;.~ moderate cohuion, atrong adhuion or finea 
'l":.:i. to crave! angulan. Moderate grading, 

80- ·~ mo.tly coane and fine r,vel with aome :·,f_;, coane and medium aan . AniUiar to 
:~ •ubrounded, with coaner ~ particlea 

~.;,::. anJUiar. 

t~ Slight pluticity, with coane particlea removed, 
~~-:· thread ia atronc ok reaiatent to deformation 
~ ·.• and rupture. 

~:~.~h. Soft ok pliable clay fraction ia alightly reaiatent f 
86 -~ I \ to oenetration. 

-, , i 84.7- 88.6 ft ~ SIL~ ~CL~ Pale 
; .,j Brown (6Y6: SliJ. t ymoiaf o moiat, 

·· ;. moderale cohuion, 1tiff comiatency, : AI moderate ruiatence to •ampler advance. 

-~ ..... v.ali~rht oluticitv. alow dilatanev. r 
t--
t--
t-- 88.6 - 100 ft. S'"""""' ~ Medium ~ t-- L~1Grey Y~o Mediumark Grey CN4). I= y frac unid, moderately weatheied'. 
1--
t--
t--

~ 
~~ 
I= 

96-t--
1= 
~ -----t--

BoUom oC Bole 99.6 ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

lit attempt to run 
tut-unable to 
acheive water 
preuure greater than 
20 pai. Drop packer 
1-foot. 
2nd attempt, 2e pai il 

:bf::r ttr:~'iitety 
by-pUiillf> padtera. 

During ream oC 
borehole to a• 1 DO 
drilling fluid illo.t. 

Drill hole completed 
u a monitorm. well 

Lu1t Update: HOLE NO. 
BSSW034 ASHLAND 2 SOUTH 



2.0 

2.0 2.0 

2.0 2.0 

9 
12-19 

6 
4 
6 

2 

' 6 

68 

FUSRAP 

graal. I 

aise aggnEationa 
to .M=TOPSOIL 

C.A. Clark 

hiih dry atrength. Sand il gap graded, coane 
and fine (rain angular to aubangular 
particlea. 

0.4- 20.0 ft. ~y (~ Moderate Brown 
(6YR4/4). ryto •li tly moilt. Moderate 
eoheaion, firm without cementation. 
Conailtenc:r. il atiff to hard, becoming 
medium ati.ff by 20 ft. 

Some coane aand aise and fine gravel particlea. 
Trace aoft, gny clay bleba, 1-2 mm. 
Deaiccationa c:rackaJ partially open and filled 
with grey clay to 1b ft. Trace fine roota, 
.mo.t are a~htly dec:ompoaed to 10 ft. 

Homogenoua atructure, no laminationa or 
atratificationa. 

~f,=¥1"1_ ir;'te-:l~t:f~::t~:! and 
lncreaM U:lOUICUII'e content, 

alternate reddiah pey and moderate brown 
layera, 1-6 em in thiClm111. lncreue ailt 
percent. S~ht dilatancy. Sample aticka to 
aplit apoon. Soft mold, bencb under own 
weight and faill at contact between color 
changea. G~ layen appear to have hiiher 
aile content, alightly D:lOre atitf. 

No coane grain incluaiona. 

28.9 - 42.0 FT CJ.Ay (CL) u 0 -20ft. At 29 
ft. driller nota change in advance nte. 
Sample il u above, with alight increue in 
moillure, and cona11tency becomea aoft. 
S~hi resilience to aampler advance. No 
color layering in u, atructure ia 
hoo:lOgeneoua. 

ASHLAND 2 SOUTH 

Borehole advanced 
uaing 8-1/4w Hollow 
atem auien to a 
depth of 46 ft. 

Sampled & gamma 
loned by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undilturbed 
material encountered 
at ground aurface. 

Deacri_ption & 
clauification or aoila 
bued on vilual 
examination or aplit 
apoon aamplea. 

WOH=Weis:ht of 
Hammer and Roda. 

Color dacri_ptiona 
from the GSA Rock 
Color Chart (1948}. 

Borehole completed 
u a monitoring wall 
6-30-88. 

NO. 
B55W035 



GEOLOGIC DRILL LOG 

~s 2.0 2.o 'r-~i 

pROJECT 
FUSRAP 

(TeMplate: BCHTLLS) 
iNU.!_!;~ ON: 

DESCRIPTION AND CLASSIFICATION 1H~!~B LEVELS, 
1!:!~.! 1:::.~ RETURN, 
ll1~!frr¥~~~ ~~c. 

666.(.. 46...p:.c.<~~---=-~::-:--::-:::----; 
Bottom of Hole 46 ft. 

I ..... "J;IO;IIIt;.. HOLE NO. 
~-· . BSSW035 ASHLAND 2 SOUTH 



18-42-
43-60 

18-SS-
42-48 

26-S6-
48-S6 

ST • SHELBY TUBE SITE 
TCHER 0 = OTHER 

C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

0.3 - 78.8 ft CL'~ ~UT·l Moderate 
Brown (6YR4 :r,~ ly moiat to moiat. 
Stiff to hard conaiatency. 

lnclwiona o{ •and and gravel. Sand ia moltly 
coarse grain 1ubrounded to rounded 
particles. Gravel ia 1/4 - 1/2-in. 

Ruiatence to penetration of aampler high to 
v.very to 16ft .. Increue moiature content. 
Clay becomes •tiff to medium •tiff. 

Homogeneow clay, no 1tructure. 

Last 
ASHLAND 2 SOUTH 

Borehole advanc:ed 
uaing 8" Hollow 1tem 
augen to a depth of 
86.8 ft. 

Drill hole advanced 
uaing NW Diamond 
impregnated bit to a 
de~th of 96.3 ft. 
Dnlling fluid ia 
hydrant water. 

Sampled & gamma 
lozged by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undiaturbed 
material encountered 
at ground aurface. 

Deac:ri_ption & 
clauification of 10U. 
bued on viaual 
examination 
of aplit •poon 
aamplea. 

Color deac:riptiona 
from the GSA Rock 
Color Chart (1~). 

W036 



GEOLOGIC DRILL LOG 

ss 2.0 

~s 2.0 

I3S 2.0 

~s 2.0 

~s 2.0 

4-6-7 
4 

S-f68-

8-8-
14-10 

4-7-4-
11 

65l.L 

'641.6. 

~s • SPLIT SPOON· sT • SHELBY TUBE 11 SITE pi DENNISON P • ~ITCHER 0 • OTHER . 

~ 
Q. 
UJ c 

40-

46-

65-

vv 

66-

70 

oru. 

~ 

FUSRAP 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFJ:CATION H~±g~ p~n:"l ~· 
~~!~~ .F~~u~~~ 
nD:ri-r:r•,~~ E:rc. 

At 66ft., DON of d.lit epooD ahowa v.fine sram. 
well aoried nn . 

Clay i.l bomd':oua, DO bed~. Some c:oana 
vo.:n nn and crave! parti a. ConailteDey 
aa ~«wum etift'. Split IIOOD advanc:llll with 
litile raietanc:e. 

' 

ASHLAND 2 SOUTH 



!PROJECT 

GEOLOGIC DRILL LOG 

ELEV. 

I 
7-17 

522.S_ 

li!S 2.0 

~s 1.2 

lilli.S_ 

0.1 30 3 
~Q 6.1 

0.0 40 3 

0.0 60 6 

0.0 60 3 

0.0 60 3 604.8_ 

Do: P • PITCHER 0 •. OTHER Iss oE::~J.,SI'OON;_ST ... sHELBY TUBE j's TE 

FUSRAP 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION ~~iir ~;i~Q~~: 
ln~:rn,¥NI~R ~~~. 

78.8- 81i.8 ft. ~~~ ~(SP-SQ) 
Pale Brown 6R62~u¥,iil erate · 

cohuion, finu adhere to coarse iUin 
parliclu. Medium a tiff conaiatency, moatly 
due to large particle.. 

Sand ia 60%, moderately graded1 moetly 
medium and coarse p-ain witn trace fine 
&rain 1ubangular to •ubrounded particle&. 

Gravel il 30,%_1 Y.,~ ~(!: ... .,.. ··' ~ nl 

-;bedrock and ..!n.um -;;,;i,;;;n ... 

85.8- 96.3 ft ~11,.,.... SHALE Olive Black 
(1iY2/1). Slightly fractured, •light 
weathering, •light ducoloration. Medium 
hard to medium 10ft. Gyp~um replacement 
in dillolution feature~, and fracture filling. 

Joint~ u normal to core axil, moetly open, 
with a!iiht undulationa. Moet 1urfacu ahow 
gypaum cry1tall, with no 1taining and alight 
dileoloration. Some microfraeturu with 
JYIUID filling. No reaction with HCl. 

Core piece average increB.MI with depth, 
beco~ 0.6-0.7 ft. ave~e by 92 ft .. Some 
jointing 11 drilling induced, 1peeifically at 
contact of JYium and ahale. 

Drill hole completed 
u monitoring well 
8-1-88. 

ASHLAND 2 SOUTH 
LuiUpdiite: HOLE NO. 



13 

2.0 0.0 2-6 
7 

ss 2.0 2.0 1-2-2 
2 

C.A. Clark 

1.7- 70.8 FT. CLAY ~rn·l Modera~e Brown 
(6YR4/4). Dr:y ~o I iih ly moiat, moderate 
cohesion. V. 1tifr ~o h&rd corui1teney thru 14 
ft., becomin& medium •tiff. SJ.i&b~ pluticity, 
pliable. No dilatant reaction. 

Some incluaiona of coarse l(r&in aand and fine 
crave!. 

No laminationa or bed~, bomo&eneoua 
atruc~ure. 

At 4.8 ft., well l(r&dedlpale brown, fine ~(rain 
quarts •and u 10- 6mm blebf. Some eoft 
IN)' clay blebt. 

DUfication cracka with ~NY clay ~ to 16 
ft. . 

At 26FT. Clay becomes more plutic with 
increue in moiature content and decreue in 
coarae particl•. 

At SO FT. Clay •ample aticb to alit apoon, 
difficult to remove. Material ia ril(id, bends 
under own weil(ht when ejected from 
aampler. 

Borehole &dvanced 
utinl( 8-1/4• Hollow 
atem aufell"' to a 
depth o 77ft. 

Sampled & &amm& 
logged by 
TMA/Eberline to a 
depth of 11 ft. 

Top of undiaturbed 
material encountered 
at p-ound \Jurface. 

Deacri_ption & 
cluaifica~ion of eoils 
baaed on viaual 
examination o{ 1plit 
1poon aamplea. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole completed 
u a moni,orinl( well 
6-28-88. 



FUSRAP 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

S-6 



!PROJECT 

GEOLOGIC DRILL LOG 

ELEV. 

~s 2.0 2.0 27-32-
23-27 

~~ • SPLIT SPOON&_ ST • SHELBY TUBE ISJTE 
~R DENNISON P • ~JTCHER 0 • OTHER 

626.L 

jJOB NO. l$HEET NO. jHOLE NO. 

j14501155l 3 OF 3 IBSSW037 FUSRAP 
(Te.plate: BCHTLLS) 

DESCRIPTION ANO CLASSIFICATION 

Soupy, coopy with irac:u of upaum bloba. 

May be top of weathered bedrock or 11 thick 
\ upaum aone. r 

Bottom of Hole 77ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

ASHLAND 2 SOUTH 
LUt Update: HOLE NO. 

BSSW037 
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2.0 2.0 S-li-6 
g 

2.0 2.0 2-2-S 
6 

FUSRAP 

C.A. Clark 

cen1en~ea pariicl•. 
.. nr••u•un•.-v. oraganic:a 

root1, and leav•. Root. 

0.8- 10.8 ft Moderate 
Brown (liYR4 4 . Dry, oming V.11ightly 
moilt al 4ft. oderate coheaion, 1tiff to v. 
1tifr con~iltency, dull 1urface, dou not 1hine. 
Some dilatancy, tendl to ahow low dry 
1trangth. 

Some partially open deatication craclu with 
py clay filling to 12 ft. Trace orpnic:a u 
root• in craclu. 

Trace medium and coane grain 1and and fine 
crave!. Rounding incre&lel with increue in 
particle 1ise. 

10.8- 24.3 FT. CLAY (CL) Moderate Brown 
(liYR4/2l. V. 1~htly moilt, moderate to 
1troq cohnion. Stiff comiltency, becomiq 
110ft to medium 1tifr by 20'. 

Little pluticity, thread n.tj)ture. with abundant 
micro fracture. at lEi -17 mm. Difficult to 
mold with fingera. · 

Brealu in parallel plata under own wei~ht.l 
boundary with iilightly coaraer matenah 

Trace medium to coarae ~and 1ise 110ft IJ'IY clay 
blebe. 

Few partially cloeed d ... ication eraeb, 110ma 
filled with py clay, to 12ft. 

Some coarae (!'Bin ~and and fine cravel 
particln. Fin• adhere to JI:&Yill. Contact 
boundarin ahow ·~htly ~her moilture 
content. 

2U - 46.2 FT. !9f" f.'t." ~ ~y ~ M erate rownli 4} 
iDr.i' ed with pyilh (liR4/2). 
S~htlr moilt to moilt, layera with high 1ilt 
percen ahow higher moilture content. 

Layera are random in altematiq thiclm .... 
Generalu: 

Greyiah layera tend to have higher 1ilt percent, 
1 ... pluticity, higher moilture content and 
1ligtitly brittle at failure. Generally thin 
(6-10 mm) in thiclm .... 

Brownilh layera are more plutic, 110fter 
comiltency and mold without rupture with 
little fiqer preuure. Thiclter layera 2-8 
inch•. 

NO. 

ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
Uling 8-1/4w Hollow 
1tem aufer1 to a 
de~th o 78.6 ft. 
Drill hole advance 
Uling NW Diamond 
impregnated bit to a 
de~th of Q8.2 n. 
Dnlling fiuid il 
hydrant water. 
Sampled I.e pmma 
logged by 
TMA/Eberline to a 
depth of 12 ft. 

Top of undilturbed 
material encountered 
at ground aurface. 

Dncri_ption I.e 
clauification of 110ill 
bued on vilual 
examination of 1plit 
•poon 1ampl•. 

WOH=Weight of 
Hammer and Rodl. 

Color description~ 
from the GSA Rock 
Color Chari (l!US). 

Drill hole completed 
u monitoriq well 
7-16-88 

BSSW038 



GEOLOGIC DRILL LOG 

~s 2~0 2.0 2-4-6-
7 

9S i 2.0 2.0 3-t6 

i 

98 2.0 -2:0 1-f4 

BS 2.0 2.0 3-7-7 
14 

BS 2.0 2.0 14-2_1_-
20-30 

DDniCI"T 

X .... 
D.. 
L&J c 

FUSR.AP 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Little to no deform&t\011, trace aoft aediment 
deformation. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

667.2- ~~~~~·········································································································· 

631.D-

fi2D.L 

60-

. 

66-

.-

60-

10 

. 
-

46.2 - 71.6 FT. CLAY (CL) Moderate Brown 
(6YIU/4). Moiat, moiierate cohuion, with 
aoft to medium a tiff conaiatency. Little 
raiatence to apllt apoon advance. 

46- 68FT. ahowa few coane cram aand, 
•lightly ~her moiature content and 
dilatancy. 

68 - 10 FT. Increue ~rcent of coane cram 
aand and fine .Jr&Yeia, increue conaiatency to 
medium atiff. Dilatancy ia alowed, with lower 
moiature content. 

Moatly u 10-24 FT. 

71.6- 74.2 FT. SAND (SP) with 6-~ ailt. 
Medium Licht Grey (li'6-N4). We~1 little to 
no cohuion1 medium denae. V. well aorted 
medium ana fine crain aubrounded aand. 

~ \a.; .. _ +a .. ..f .ft J..a "'··" .. ! ....... ·- ..... ";ft•a- r 



!PROJECT !JOB NO. ~HEET NO. !HOLE NO. 

GEOLOGIC DRILL LOG-

ELEV. 

ss 0.8 0.8 73-

0.1 40 4 

0.1 60 4 

0.8 60 7 

0.6 60 4 

3.6 40 7 

!~ • SPLIT SPOOIIi ST • SHELBY TUBE ISJTE 
~· DENNISON P • ~ITCHER 0 • OTHER 

624.8_ 

622.9_ 

606.2_ 

FUSRAP ll4S011SSI 3 OF 3 IBSSW038 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

-~: 'iii \ and muscovite. 
.,.-~a. 
~5'!. 74.2- 78.6 FT. C!'lficx G're117f:~ND 
:~-:- ~GC-SC) Pale rown 6YR6 2 . 
. J~aturateCI, alight cohuion{ atrona- adhuion 

I 

6 #': of finea to aand and a-rave . Goopy and 
;_,:..: •lightly at icky. Some 10ft fYPIUm ,. 
0g • fra(IJlenh. 

80-~ -~\D~~t to advance apoon due to lara-e particle .,. 

= ~\Sand ia 66 percent, moatly medium and coane !i = g a-rain with aome fine grain. Gravel ia 30 ]! - n percent, moatly coane (2-3 em), fiat, and ~~ t= li.: ... ~aW~: ........................................................................ :i 
r-- ~78.6- 80.6 FT. GRAVEL- W~hrnf i 
f-- \ bedrock Moat!)' Olive Grey TY 4l to ! 

86- f-- ~ medium grey {N6). Saturate<i, no coheaion. i f= ~ Clay adherea to gravel ana-ulara. Some 10ft ! 
f= \ apaum fraa-menta. ~ 

t= e::.~~~~-~9~.~~~~~-:~.~~~~: .. :~~-~~ 
~ 
'-
~ 

SM)-= -----------
~6-= -= ---........ 

80.6- ~.2FT. Ar;,leaceona SH'~ Medium 
Light Grey (N6 to Dark GreyNS. 
Medium harii, liighly fractured an 
moderately weathered. 

Joint~ ia parallel, normal to core axil, aJ.iahtly 
undilating and moatly amooth. Joint 
aurfacea abow moderate weatherina-, alia-htly 
diacolored. Some ahow complete apaum 
c:ryatal development. 

Ara-illaceoua r.ona are darker in color and 
alightly aofter. Some laminationa :l-3mm, 
alijhly awirled, but generally parallel with 
jomting. 

Trace microfracturea, parallel to bedding, filled 
with l)'plum. 

\
Ave~ core pieee increuea v .aliJhtly with r 

depth k) ~ FT. Some fracturm.J 11 drilling 
induced, occuring at interface of ahale and 
IIVIum contact.. 

Bottom of Hole 98.2 ft. 

NOTES ON: 
loiATER LEVELS, 
loiATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Last Update: HOLE NO. 
BSSW038 ASHLAND 2 SOUTH 



C.A. Clark 

Few c:oane crain aand an1r11lara. Fine && 
medium roob 1 or~anica u leavea1 ~ and 
bark. 

0.1 - 2.! ft ~ ~y (ML-CL) Moderate 
Brown {6Y/CMowt, moderate coheaion, 
aoft conaiateng. 

dilatancy 1 ahfht pluticity. Thread 
rupturea at 1/2 . 

vertical deaaication craclta1 partial p-ey 
~. Trace of fine roota. 

2.3 - 41.0 ft ~ (CL) Moderate Brown 
(liYR.S/4). ~gl:l(y mowt 1 moderate 
c:obeaion, v .atifl" io hard conaiatency to lli' 
bec:os;nin4 aoft to medium atif[. Sli~htly 
plutic~ npd but coheaive to 161J beco~ 
more plutic with depth. Denae1y 
compacted, difticult io aplit with aampliq 
tooJa. 

Little io aome pp ~[faded v .coane aand and 
fine crave! rounded particlea. Random in 
oc:cunance, with no -uadation. 

At 3-4 ft 1 1-2cm dry reCiuction apota, dark 
hematite atailliq. 

in pluticity 1 molds euily 
IDOdu-ate reaiatence to rupture. Difficult io 
ac:h.ieve 1/4• roll aana rupture. 

At ao•, atic:.b to aplit apoon aidea, difficult to 
remove from aampler. Decreue cravel to 5 
pereeut. 

ASHLAND 2 SOUTH 

NO. 

ON: 
LEVELS, 
RETURN, 

CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
uain~ 8-1/4• Hollow 
atem aufera to a 
depth o 41 ft. 

Sampled && pmma 
~gged by 
TMA/Eberline to a 
depth of 11.6 ft. 

Top of undiaturbed 
material encountered 
at ~und aurface. 

Deacription && 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoon aamplea. 

WOB=Weidlt of 
Hammer anii Roda. 

Color d~ · ; •iona 
from the u i>A Rock 
Color Chan (1G48). 

Borehole completed 
u a monitorinc well 
6-21-88. 

9 



f3S 2.0 2.0 2-4-6 
6 

f3S 2.0 2.0 S:4-4 
6 

~s 2.0 1.~ s-_6-7 
6 

~S • SPLIT SPOONi ST • SHELBY TUBE 'SITE 
~· DENNISON P • ~ITCHER 0 • OTHER 

!PROJECT 

666.6_ 

I 
46-

664.L 

FUSRAP 

(TeMplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
I~ATER RETURN, 

H~ll:.l( OF 
in~]fi Tt.~r.;, ETC. 

····································································································! 

Bottom of Hole 47.0 ft. 

ASHLAND 2 SOUTH 
Last Update:! HOLE._!I2~..,,. ... ,. 

.D:):)WU_,:!IJ 





SEAWAY DRILL LOGS 





GEOLOGIC DRILL LOG 

(/)1-1 w • 
(/)• I:ZZ 
W(l) 1-11-11-1 
0:• ~I: 
0..0.. 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = OT 

ECT 
FUSRAP 

J. LORD 

NOTES ON: :t: 
~ 
0.. w 
0 

DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

0.8 - 10.0 
dry sandy 
Crumbly, 
toxics detected . The fill materials 
are assumed to be predominantly lumber and 
concrete. No recovery for the last 6 ft. and the 
driller remarked that the spoon and stem felt 
like they were squeezing through hard objects. 

Borehole was backfilled with spoils, 11-20-88. 
Total depth of 10.0 ft. 

SEAWAY INDUST. PARK 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

HOLE ADVANCED 
0-10 FT. USING 8" 
HOLLOW -STEM 
AUGERS. 
SAMPLED AND 
RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

. 
823R001 



GEOLOGIC DRILL LOG 

UJ . 
l:ZZ 
1-11-11-1 
1-

= SPLIT SPOON; ST = SHELBY TUBE 
= DENNISON; P = PITCHER; 0 = OT 

l: 

ELEV. 

(I) 

J: 
(.) 
1-1 1- J: Q. Q. UJ 

0 <I 
0:: 
c:J 

FUSRAP 

J. LORD 

DESCRIPTION AND .CLASSIFICATION 

AL DEPTH 
4.0 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

HOLE ADVANCED 
0-4 FT. USING 8" 
HOLLOW -STEM 
AUGERS. 
SAMPLED AND 

~~~------------------------------~RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

Total dei>th of borehole, 4.0 ft. 
Backfilled with bentonite grout, 1-20-88. 
Spoils deposited within the clay cutoff wall of 
tlie landfill. 
Boring is located in a recent excavation. 

SEAWAY INDUST. PARK 

UNDISTURBED 
SOIL AT THE 
SURFACE~. 
RECENTLr 
EXCAVATED. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

B23R002 



GEOLOGIC DRILL LOG 

.. 
(I)H 
(I) • 
UJ(I) 
a: • 
ll.Q. 

14 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

ELEU. 
UJ . 
I::Z:Z 
HHH 
..... I: 

CT 

(I) 

J: (.) 

..... H 

ll. J: 
UJ a. 
c <I 

a: 
CJ 

5 

10 

FUSRAP 

J. LORD 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

- 1.7 
reddish brown 
6(.4) silty clay 
b eos. Dense, cohesive, s 
near the surface, brittle. 
on the ENMET .. M=FILL 
1.7 - 10.0 ft. INDUSTRIAL Fll.L, black to dark 
JI"ay (N2) silty sludge and organic muck. Fill 
mcludes plast1c.,_metal, glass, ash, lampblack?, 
and wood. 50+;to LEL, 0 toxics detected by 
ENMET. 

Total depth of borehole, 10 ft. 
Borehole backfilled with 1poils, 1-20-88 

HOLE ADVANCED 
0-10 FT. USING 8" 
HOLLOW-STEM 
AUGERS. 
SAMPLED AND 
RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

SPOON AND 
AUGER REFUSAL 
AT 2.5 FT. MOVE 
HOLE 2FT. 

NO GROUND 
WATER 
OBSERVED. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

SEAWAY INDUST. PARK B23R003 



GEOLOGIC DRILL LOG 
ITE 

SEAWAYINDUST.PARK 

~ SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

ELEV. 
:I: 
I
D. 
w 
c 

5 

10 

(f) 
(.) 
1-1 
:I: 
D. 
<I 
lr 
CJ 

FUSRAP 

J. LORD 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Borehole was backfilled with spoils, 11-20-88. 
Total depth of 10.0 ft. 

HOLE ADVANCED 
0-10 FT. USING 8ft 
HOLLOW-STEM 
AUGERS. 
SAMPLED AND 
RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

NO GROUND 
WATER OBSER 
IN BORING. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

SEAWAY INDUST. PARK B23R004 



ELEV. 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = OT 

J: .... 
a. 
UJ 
0 

5 

IJ) 
(.) 
H 
J: a. 
<[ 
0: 
C!.l 

FUSRAP 

J. LORD 

DESCRIPTION AND CLASSIFICATION 

Total depth of borehole, 6.0 ft. 
Backfilled with bentonite grout, 1-20-88. 
Spoils deposited within the clay cutoff wall of 
the landfill. 

SEAWAY INDUST. PARK 

AL DEPTH 
6.0 

TOP OF ROCK 

I 

UNDISTURBED 
SOIL REACHED AT 
4FT. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

823R005 



ELEU, 
(/)1-1 w . 
(/) . I:ZZ 
WVl 1-11-11-1 
lr • 1- I: n.n. 

S & SPLIT SPOON; ST = SHELBY 
= DENNISON; P & PITCHER; 0 = OTH 

FUSRAP 

J. LORD 

(/) 

J: 0 
1-1 1- J: n. n. w <t 0 lr 

DESCRIPTION AND CLASSIFICATION 

CJ 

5 

10 

15 

Bottom of boring at 15.0 ft. 
Boring backfilled with spoils, 1-18-88. 

SEAVVAYINDUST.PARK 

ON: 
LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

NO GROUND 
WATER 
OBSERVED. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

823R006 



GEOLOGIC DRILL LOG 
ITE 

SEAWAYINDUST.PARK 

.. 
(I)H 
(I) • 
W(l) 
0: • 
Q.Q. 

7 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

w . 
I:ZZ ............... 
..... I: 

ELEV. 

(I) 

:t u ..... ..... :t a. w Q. 
0 <I 

0: 
C!J 

5 

10 

FUSRAP 

J.LORD 

DESCRIPTION AND CLASSIFICATION 

Borehole was backfilled with spoils, 11-20-88. 
Total depth of 10.0 ft. 

SEAVVAYINDUST.PARK 

ON: 
LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

NO GROUND 
WATEROBSER 
IN BORING. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

. 
B23R007 



GEOLOGIC DRILL LOG 

(I') I-I 
U) • 
wcn 
0: • 
n.n. 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P • PITCHER; 0 = 

ELEV. 
w . 
l:ZZ 
1-11-11-1 ... l: 

(f) 

I: 0 ... 1-1 
I: n. n. w 

c a 
0: 
C) 

FUSRAP 

J. LORD 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETI.JRN, 
CHARACTER OF 
DRILLING, ETC. 

HOLE ADVANCED 
0-4 FT. USING 8" 
HOLLOW -STEM 
AUGERS. 
SAMPLED AND 

,_------------------------------~RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

Bottom of boring at 4.0 ft. 
Boring backfilled with spoils, 1-18-88. 
Boring was abandoned after SJ?OOn and auger 
refusal at 4.0 ft. Probably a tire. Drill moved 1 
ft. SE and drilled borehole B23R016. 

SEAWAY INDUST. PARK 

AUGER REFUSAL 
AT 4FT. 
BOREHOLE 
B23R016 IS 7 FT. 
THESE. 

NO GROUND 
WATER 
OBSERVED. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY. 
VISUAL 
IDENTIFICATION. 

B23R008 



48 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

ELEV. 

FUSRAP 

J.LORD 

AL DEPTH 
8.3 

ON: J: 
1-
Q. 
IIJ 
0 

(f) 
(.) 
H 
J: 
Q. 
<I 
0: 

DESCRIPTION AND CLASSIFICATION LEVELS, 

C!l 

5 

Borehole was backfilled with spoils, 1-15-88. 
Total depth of 8.3 ft. 
8.3 ft. Auger and split spoon refusal; 
cardboard and lumber plugging spoon mouth. 

SEAVVAYINDUST.PARK 

ATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

HOLE ADVANCED 
0-8.3 FT. USING 8" 
HOLLOW -STEM 
AUGERS. 
SAMPLED AND 
RADIOLOGICALLY 
SCANNED BY • 
EBERLINE-TMA 
CORP. 
ELEVATED PROBE 
VALUES FROM 3-5 
FT. 

NO GROUND 
WATER 
OBSERVED. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

HOL NO. 

B23R009 



= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

ELEU. 

FUSRAP 

J.LORD 

ON: J: 
1-
Q. 
UJ 
0 

C/) 
0 
H 
J: 
Q. 
([ 
lr 
C!J 

DESCRIPTION AND CLASSIFICATION LEUELS1 

5 

Total depth of borehole, 6.0 ft. 
Borehole backfilled with spoils 1-19-88. . 
Borehole abandoned after 6.0 ft. due to high 
LEL and To:x:ics present; venting with nitrogen 
for one hour did not decrease gas levels. 

SEAVVAYINDUST.PARK 

TER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

NO GROUND 
WATEROBSER 

G.AMMALOG 
SHOWS ELEVATED 
READINGS AT 1 
FT. DEPTH. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

. 
B23R011 



QiJ 
~ 

= SPLIT SPOON; ST = SKELBY 
= DENNISON; P = PITCKER; 0 = OT 

ELEV. 
J: .... 
Q. 
w 
0 

5 

10 

(/) 
0 
H 
J: 
Q. 
a: 
0: 
(!J 

FUSRAP 

J. LORD 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

saturated, 
petroleum odor not irridescent or 
viscous. 50+% LEL 100 ppm toxic ENMET 
readings for 4.4-8.0 . Few samples recovered, 
probably due to the aplit spoon mouth being 
blocked by plugs of wood. 

8.0-10.0 ft. 5 pieces of SHALE recovered; 
small fragments less than 1" in diameter, gray 
{N5), brittle, fresh surfaces; l?robably an 
mterval of large boulders or r1prap. 

RETURN, 
CHARACTER OF 
DRILLING, ETC. 

-:-----------------1 PERCHED GROUND 
WATER AT 7.0 FT. 

Borehole backfilled with spoils, 1-14-88. 
Total depth 13.5 ft. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

SEAWAY INDUST. PARK B23R012 



GEOLOGIC DRILL LOG 
ITE 

SEAWAYINDUST.PARK 

(I)H w . 
(I) • I:ZZ wen HHH 
r::t • 1- I: 
Q.Q. 

;s z SPLIT SPOON; ST z SHELBY 
1 = DENNIS~; P = PITCHER; 0 = OT 

ELEV. 

(I) 

::t 0 
H 1- ::t Q. Q. w 

c <r 
r::t 
Cl 

5 

10 

FUSRAP 

J. LORD 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Total depth of borehole, 14.0 ft. 
Borehole backfilled with apoila, 1-19-88. 

HOLE ADVANCED 
0-14 FT. USING 8~ 
HOLLOW-STEM 
AUGERS. 
SAMPLED AND 
RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

NO GROUND 
WATER OBSER 

GAMMA LOG 
SHOWS ELEVATED 
READINGS AT 1 
FT. DEPTH. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

SEAVVAYINDUST.PARK 823R013 



GEOLOGIC DRILL LOG 

ELEV. 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P : PITCHER; 0 = OT 

ECT 
FUSRAP 

J. LORD 

L DEPTH 
14.8 

ON: l: 
..... 
n. 
w 
c 

DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

t 'T.~~~":ir'iii~~;sil t 
matrix. Cohesive, loose to 
likeJ with a strong pet odor. up 
LEL values in the hole; no toxics 

by ENMET. The liquid is black, and 
in appearance. No irridescence and 

not viscous. The fill materials were LUMBER 
with linoleum, metal, gravel, plastic and paper 
products. 

4.0-5.7 ft. Very gravelly. 
5.7-6.1 ft. Larer of black silty clay; no fill 

materials, but stil saturated. 
8.0-14.8 ft. Samples recovered were mostly 

wood (lumber) that was saturated with water 
and a petroleum residue. Stron~ hydrocarbon 
odor. LEL values of SO+%. Liquid was not 
viscous or irridescent, but appeared to be a 
black sludge-like water. No toxic readings with 
the Enmet. 

Borehole was backfilled with spoils, 11-14-88. 
Total depth of 14.8 ft. 

SEAVVAYINDUST.PARK 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

HOLE ADVANCED 
0-14.8 FT. USING 8" 
HOLLOW -STEM 
AUGERS. 
SAMPLED AND 
RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

AT 7.0 FT. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

B23R014 



GEOLOGIC DRILL LOG 

11'11-1 
11'1 • 
Wlfl a: • 
n.n. 

SS = SPLIT SPOON; ST = SHELBY 
0 = DENNISON; P = PITCHER; 0 = 

ELEV. 
w . 
:t:ZZ 
1-11-11-1 
1- :t: 

11'1 

:I: 0 
1- 1-1 

n. :I: 
w n. 
0 ([ 

a: 
CJ 

FUSRAP 

J. LORD 

DESCRIPTION AND CLASSIFICATION 

rec,overed were was with 
water and a petroleum residue. Strong_ 
hydrocarbon odor. LEL values of 50+%. Liquid 
was not viscous or irridescent,.but appeared to 
be a black sludge-like water. NO toxtc readings 
with the Enmet. 

Borehole was backfilled with spoils, 1-lS-88. 
Total depth of borehole, 15 ft. 

SEAWAY INDUST. PARK 

GAMA PROBE DID 
NOT ADVANCE 
PAST lS FT. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

823R015 



GEOLOGIC DRILL LOG 
ITE 

SEAWAYINDUST.PARK 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

ELEV. 
J: 
l
n. w 
0 

5 

(f) 
(J 
H 
J: 
n. 
<r: 
Q: 
C) 

FUSRAP 

J. LORD 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

14.3-15.8 ft., well-aorted1 medium coarse 
aand aaturated in the same hquid .. M=FILL 

Bottom of boring at 16.0 ft. 
Boring backfilled with •poils, 1-18-88. 
Boring was drilled after Bj)OOn and auger refusal 
at B23R008, 7ft. to the SE. 

HOLE ADVANCED 
0-16 FT. USING 8" 
HOLLOW-STEM 
AUGERS. 
SAMPLED AND 
RADIOLOGICALLY 
SCANNED BY 
EBERLINE-TMA 
CORP. 

PERCHED G 
WATER 
OBSERVED, 12.4 
FT. 

DESCRIPTION AND 
CLASSIFICATION 
OF SOILS BY 
VISUAL 
IDENTIFICATION. 

SEAVVAYINDUST.PARK B23R016 



11-90 

>S = SPLIT SPOON; ST = SHELBY 
> = DENNISON; P = PITCHER; 0 = 

IN HOLE: 
None 

ELEV. 
:t .... 
n. w 
0 

FUSRAP 

Steven A. Kautz 

NOTES ON: 
DESCRIPTION AND CLASSIF.ICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 

3.0 - 21.0 Ft FILL; Dark gray to black 
residential anCili1austial trash. Damp to wet 
moisture. Wet zones are local areas of perched 
water. 

3.0-4.0 ft., black sand with orange brick 
mixed with soil. 

4.5-6.0 ft., mostly wood 
6.0-8.4 Ct., black fill, orange cloth, wood and 

plastic, damp. 

8.4-12.0 ft., dark gray fill, mostly wood, 
paper and sand, damp. 

12.0-14.5 ft., black fill, mostly wood1 moist. 
Split BP.oon is wet from a localized pocKet of 
water lNot water table). 

14.5-17.0 ft., black fill, mostly wood, damp. 

17.0-19.0 ft., black fill, mostly wood, moist, 
atyro-foam, 5-10% clay. 

19.0-21.0 ft., gray fill, cardboard and wire. 
Large volume of gas discharging from the 
borehole. 

LLING, ETC. 

Advanced borehole 
using 8 inch OD. 
hollow stem augers to 
a depth of 21.0 ft. 
Samples were taken 
with 3 inch lD 
stainless steel split 
spoon. 

Near borehole 
environment 
monitored for 
radioactivity and 
explosive gas. 
Sampled and gamma 
logged by 
TMA/Eberline Inc. 
a depth of 21.0 ft. 

Driller~~ go into 
respirators 50 ppm 
gas detected at 
borehole. 
Description and 
classification of soils 
based on visual 
e~·:amination of split 
lj::•:)()n samples. 

100% LEL and 1 ppm 
H2S at 19 ft. Hole 
purged with 
then vented to 
danger of explosion. 

;rejfiOi-eiJlfiJilF:r:-B;:n:;iiQie--1 Drilling discontinued 
at 2~.0 ft because of 
dangerous conditions. 

Borehole backfilled 
with 
cement/bentonite 
grout 11-30-90. 

Seawa Industrial Landfill B23RC19 



(f)l-l w • 
Cfl• I:ZZ 
WO'l 1-11-11-1 
0:· 1- I: 
D.. D.. 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P : PITCHER; 0 = 

ELEV. 

612.7 

I: 
I
D.. 
w 
0 

FUSRAP 

Steven A. Kautz 

NOTES 
DESCRIPTION AND CLASSIFICATION WATER 

t.tit.L;.'Biadc·c;i-··bracit .. &'tahie<c···· 
fill, mostly wood and building 

Advanced borehole 
using 8 inch OD. 
hollow stem augers to 
a depthof 26.0 ft. 
Samples were taken 
with 8 inch ID 
stainless steelsplit 
spoon. 
Sampled and gamma 
logged by 
TMA/Eberline Inc. 
a depth of 26.0ft. 
Near borehole 
environment 
monitored for 
radioactivity and 
explosive gas. 

Drillers go into 
respirators 50 ppm 
gas detected at 
borehole. 

Description and 
classification of soils 
based on 
visualexamination of 
split spoon samples. 

Standby 15 minutes 
to allow hole to vent. 

Install 8 inch ID PVC 
casing to gamma log 
borehole from 
bottom. 

:IiOttoiiiCifi:)Oreh<lie26::0fi:BonilicJe"igaammimima1l Borehole backfilled 
logged 8" PVC casing, casing pulled with 
then backfilled with bentonite cement grout to cement/bentonite 
the surface. grout 11-30-90. 

Seawa Industrial Landfill 823RC20 



GEOLOGIC DRILL LOG 

S = SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

w . 
:E:ZZ ............ 
1- I: 

FUSRAP 

Steven A. Kautz 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Advanced bor,;hole 
using 8 inch OD . 

..;.o~•-=-:o-~-::-.,.,-==-.,......,=c==:;-;-:.....,..,=:--;::-:---;----; hollow stem augers to 
a depth of 29.0 ft. 
Samples were taken 
with 8 inch ID 
stainless steel split 
spoon. · · · · · · ·Ft ~- t.itt; · R:i!i:id:iiiil .. i:howii· ·.;m·i .. day 

fill with mixed trasn. 
at 4.0·ft., reddish brown silty clay with 

mixed trash debris. 
at 5.0 ft., black or black stained mixed-trash 

fill, mostly wood and building material. 

8.0-11.0 ft Black fill mostly plastic, damp. 

11.0-18.0 ft., more plastic, some wood, 
yellow (beeswax?), small amount of soil. 

18.0-15.0 ft., gray garbage, fiberous (possibly 
asbestos), paper and plastic. 

15.0-20.0 ft., black and gray trash, inclusions 
of brown paneling1 plastic sheeting, some cloth, 
and about 10% 1011. 

20.0-28.5 ft., gray trash, cardboard, clean 
wood to 23.5 ft. 

28.5-25.1 ft., black crushed rock and 
concrete. 

25.1 - 29.0 ft., dark gray, damp fly ash. 

Seawa Industrial Landfill 

Near borehole 
environment 
monitored for 
radioactivity and 
explosive gas. 

Sampled and gamma 
logged by 
TMA/Eberline Inc. to 
a depth of 29.0 ft. 

Description and 
classification of soils 
based on visual 
examination of split 
spoon samples. 

Standby 15 minutes 
to vent hole, drillers 
go into respirators for 
remainder of drilling. 

InstallS inch ID PVC 
casing to gamma log 
boreiiole from 
bottom. 

Borehole backfilled 
with bentonite 
cement grout 
11-80-90. 

B23RC21 
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JOB NO. !SHEET NO. HOLE NO. 
GEOLOGIC DRILL LOG FUSRAP 14501 ·I 1 OF 2 B55G46 

PROJECT 

SITE !COORDINATES !ANGLE FROM HORIZ BEARING 
Niagara Mohawk I N 1,606.00 E 5,688.00 I Vertical ------

BEGUN COMPLETED pRILLER PRILL MAKE AND MODEL jSIZE jOVERBURDEN jROCK (FT.) TOTAL DEPTH 
11-5-90 11-6-90 I B & B Drilling, Inc. I Mobile Drill B-61 16-1/2"1 63.8 I 5.0 68.8 

CORE RECOVERY (FT./X) !CORE BOXES/SAMPLES/EL. TOP CASING !'GROUND EL. jDEPTH/EL. GROUND YATER ~EPTH/EL. TOP OF ROCK 
4.8/96 1 1 I 26 I 606.6 1 i ~ _L 63.8/542.8 

SAMPLE HAMMER WEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH jLOGGED BY: 
140 lbs I 30-inch I None 1 C. A. Clark 

W • " WATER 
n. " :::> W 0 • : >- PRESSURE 
>-I: o o::: w 0 w~ wo::: 
1-~ ~ o 0::: W .J" 0::: Wf---TT.::E:.:S:...T:..ST----1 

o 0 w 0::: n.,, o:::> EL.EV. 
o o .J w I:3YI (.)0 (I) I: a)..; w o 

n.o n. Z n. 0::: ~O 0 <nZ " <n • I:ZZ 
l:z I: W ..- O (I).J XW OHQ. W(l) HHH 
~ ~.J'- O:::.J. 0:::· 1- I: 
<n~ <n I~ o m CJ n.n. 
ss 2.0 0.9 2-4-9 

10 

ss 2.0 1.7 2-6-18 
16 

ss 2.0 1.4 4-18-22 
28 

ss 2.0 1.3 6-16-21 
82 

ss 2.0 0.9 0-16-2 
34 

ss 2.0 0.8 8-14-lS 
28 

ss 2.0. 2.0 6-9-17 
19 

ss 2.0 1.8 4-7-13 
16 

ss 2.0 1.8 4-12-1~ 
19 

ss 2.0 1.9 5-6-10 
12 

ss 2.0 1.9 3-4-5~8 

ss 2.0 2.0 3-6-8 
10 

ss 2.0 2.0 8-5-9 
10 

ss 2.0 2.0 2-4-6-6 

ss 2.0 2.0 8£.12" 
-4 

ss 2.0 2.0 1-1-2-4 

ss 2.0 2.0 2-2-4-1 

ISS 2.0 2.0 1-s-4.:e 

SS =SPLIT SPOON; ST =SHELBY TUBE; !SITE 
b = DENNISON; P = PITCHER; 0 = OTHE~ 

680.8_ 

:X: 
l
n. w 
0 

10-

15-

20-

so-

(I) 
(.) 
H 
:X: 
n. 
~ 
0::: 
CJ 

DESCRIPTION AND CLASSIFICATION 

0.0- 26.8 FT. CLAY with Gravel and Sand 
fC_LS) Moderate brown (6YR4/4). Very 
8IIghtly moist to moist with stiff to very stiff 
consistency. Cohe6ive 1 firm1 difficult to deform. 
Will not bend when eJectea from sampler. 

Top 2 feet some fine grass and bush roots. 
Abundant organics in various forms of 
decomposition. 

Mostly homofeneous, no layering or bedding. 
Some ( <35% fine-grained, well sorted sand 
evenly distriouted in clay matrix. Subangular 
to sub- rounded d&rk sand. Some to trace 
rounded gravels, 1/4 to l-inch. 

Abundant microfractures, random in 
orientation with grey clay filling to 20 feet. 
Intermittant intervals with increase of 
decomposed, fine-grained sandstone blebs. 
Some soft grey clay blebs, 1-3mm. 

at 18 feet, slight increase in moisture content. 
Subrounded gravels to 1-1/2 inch. 

at 22 ft., decrease percentage and size of gravel. 
Some medium-grained sand (10%} in a 

homogeneous clay· matrix. St1ff, w11l not bend. 

at 24 ft., alight increase of fine-grained sand in 
clay matrix. Soft, but not sticky. Dull shine 
when ameared. Decreaae gravel fraction, most 
are pea size. 

26.8- 86FT. CLAY wjth~te~~ed SAND 
bCL-SC) Brownish Grey 5YRA1 and 

rey1sh red (10YR4/2). S 1ghtly moist with 
sandy layers moist. Soft to medium stiff 
cons1stency, but firm. Cohesive, tends to part 
at layer changes. 

Layen are horizontal with distinct contacts. 
Most tend to be equal in thickness, 2mm to 
5cm, and alternate evenly. 

Greyish red layen tend to contain fine-grained, 
well aorted sand. Clay is slightly plastic. Firm, 
resistent to deformation. 

Niagara Mohawk 

NOTES ON: 
WATER L.EVEL.S, 
WATER RETURN, 
CHARACTER OF 
DRIL.L.ING, ETC. 
Borehole advanced 
using 6-1/4" hollow 
stem aufers to a 
depth o 
63.8 ft. 

Drill hole advanced 
using NX double-tube 
core barrel to a depth 
of 68.8 ft. Drilling 
fluid is hydrant 
water. 
The overburden was 
sampled continuously 
using a 2" Bj)lit spoon 
sampler by SPT 
method. 

Borehole was gamma 
logged by 
TMA/Eberline to a 
depth of 10 ft. 

Top of undisturbed 
material encountered 
at ground surface. 

Description & 
classification of soils 
based on visual 
examination 
of split IIJ:>oon samples 
and UNIFIED SOIL 
CLASSIFICATION. 

Color descriptions 
from the GSA Rock 
Color Chart (1948). 

HOLE NO. 

855G46 



PROJECT 

GEOLOGIC DRILL LOG 
• o• WATER 

::> W • : >- PRESSURE oa:: wow.;z: wa:: 
([ 0 0:: ~ .J- O::WI---T..;...=E::S:...:T.:;S;.__~ 

0 w D.cn 0::> • • ELEV. 
ri. z .J w ~3 og ~z ~ CllH ~z:i 

I: .... 
D. 
w 
0 

(I) 
(.) 
H 
I: 
D. 
([ 
a:: 
(!J 

::E: W D. 0:: cnO ~W 01-10. ::len HHH 
([.J::E:O .J O::.J • 0::• 1- ::E: 
en I~ o m CJ a.a. 

ss 2.0 

ss 2.0 

ss 2.0 

ss 2.0 

ss 2.0 

ss 2.0 

ss 2.0 

~X 5.0 

2.0 3-8-5-'l 

0.8 -t--t-6-E 

1.2 ~-5-9-1 

2.0 l'-8-9-1 

2.0 7-13-U 
21 

4.8 

SS = SPLIT SPOON; ST = SHELBY TUBE; !SITE 
p = DENN'~,w; P c PITCHER; 0 = OTHE~ 

. :.:. 

570.6. 

537.8_ 

"1--

65-~ 
1--
1--
1--
1-
~ 
~ 
~ 

F= 

FUSRAP 

'

JOB NO. !SHEET NO. !HOLE NO. 
14501 I 2 OF 2 I B55G46 

DESCRIPTION AND CLASSIFICATION 

at 28 ft., mostly greyish red with some layers of 
. brownish grey clay. Some inclusions of 
·:decomposed sandstone and soft, grey clay blebs 
·: 1 to 8mm. Sticky, difficult to remove from 
·,aampler. 

:at 84 ft., increase fine-grained aand in clay : 
~matrix. Increase percent of pea aize gravel. i 
:Sticky, soft consistency. Will bend under own i 
~e.igl"l~ •.. !:?:<:~t .. ~il.l.~~t .. l}!p~.\lr.~: ...................................... i 

86 • 56.8 FT. CLAY with Sand and Gravel 
{QL)_ Brownish grey LSYR~(l): Slightly moist · 
to moist. Medium ati~f consistency but firm. 
Reaistent to deformation. 

Some (20%) Fine-grained sand and trace (7%) 
medium ana coarse-grained sand. Trace fine 
gravel in homogeneous clay matrix. 

at .(5 ft . .t brownish grey clay with sand and 
gravel (:.:-3mm). SliJthtly moist, dense 
compaction. Interm1ttant greyish red silty(?) 
and fine-grained sand intervals <2-in. 

56.8 - 63.8 FT. Clayey !fsveUv r 
(SC-SG) Brownish greySYRi/1 :Moist to 
wet. MOderately cohesive, fines here to 
coarse particles. 

Mostly fine-grained aand {50%), with lean clay 
(SO%) and fine to medium gravel (20%). 

at 60 ft., increaae gravel aize and percent. 
Decreue clay. 

63.8- 68.8 FT. SHALE Light grey (N7). Hard 
to moderately hard, alightly weathered, fittle 
discoloration. 

63.8 - 65.2 ft., 80 to 90 percent gypsum 
replaced, 6.(.4-65.2 ft. is completely replaced 
with crystals to 2mm. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Borehole was 
backfilled by tremie 
using bentonite 
cement. 

Grades into moderate to extensively fractured f 
shale. Joint spacing is close, 0.1 to 0.3 ft. All 
jointing is normal to core axis, planar and moe 
tly smooth. No terminations on exposure. All 
p1eces fit well. Some joint surfaces show dark 
stains, and moat have some gypsum crystals. 

~y 66ft., joint apacing increaaes to wide, 0.5 to 
1£ ft. Some microfractures, random in 
l:>rientation and filled with lrYP&Um. 
Bottom of borehole 68.8 Ft. 

HOLE NO. 

Nia~ara Mohawk B55G46 



IJOB NO. !SHEET NO. HOLE NO. 

GEOLOGIC DRILL LOG FUSRAP I 14501 I 1 OF 2 B55G47 
PROJECT 

SITE !COORDINATES IANGLE FROM HORIZ BEARING 

Niagara Mohawk I N 1,213.00 E 5,695.00 I Vertical ------
BEGUN COMPLETED !DRILLER . !DRILL MAKE AND MODEL !SIZE !OVERBURDEN IROCK (FT.) TOTAL DEPTH 

11-7-90 11-8-90 I B & B Drilling, Inc. I Mobile Drill B-61 16-1/2"1 57.0 I 57.0 
CORE RECOVERY (FT./X) !CORE BOXES/SAMPLESIEL· TOP CAS! NG !GROUND EL. IDEPTH/EL. GROUND \.lATER IDEPTH/EL. TOP OF ROCK 

NA/NA. I 0 I 19 I I 607.0 li ~ I NA/NA 
SAMPLE HAMMER \.lEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs I 30-inch I None I C.A. Clark 
• o" WATER 

::> W • : >- PRESSURE 
0 0:: ~ frl Wf= W 0:: TESTS 
<I 0 0:: .J" 0:: Wi----r-=~'----l ELEV. o w o.(f) o::> I: •• 
0: z .J w ~3 og ~z • ~'"! 
I: W 0. 0:: (f)O XW OHQ. W(f) 
<I.JI:O .J O::.J ,_: 0::• 
(f) I~ 0 10 ..., 0.0. 

ss 2.0 1.2 8-16-3( 
34 

ss 2.0 0.8 6-18-:if 
36 

ss 2.0 0.0 4-7-11 
17 

ss 2.0 1.7 3-5-6 
10 

ss 2.0 2.0 3-6-6~8 

~T 2.0 2.3 

ss 1.8 1.7 1-2-2.:4 

ST 2.0 2.0 

ss 1.5 1.5 3-3-4-~ 

~T 2.2 2.0 

w • 
I:Z:Z 
HHH 
1- I: 

SS =SPLIT SPOON; ST =SHELBY TUBE; !SITE 
p = DENNISON; P = PITCHER; 0 = OTHE~ 

1';07 n 

581.1 

:X: 
1-
0. w 
0 

5-

10-

~ 
~ 

~ 
~ 

~ 

15-. 

~ 

20-

~ 

~ 
~ 

25-~ 

~· 

30-

DESCRIPTION AND CLASSIFICATION 

0.0- 51.3 FT. CLAY with Sand and Gravel 
(.QW_ Moderate brown (SYR4/4). UpperS feet 
1s dry, becoming slightly moist. Cohesive, stiff 
to very at iff consistency, becoming medium stiff 
to soft by 22 feet. 

Abundant roots and organics 0-2 ft. 
Microfractures with grey clay filling to 20 feet. 

I Clay is lean, slightly plastic, difficult to deform. 
Homo~enous, no layering. Soft, but ri~id. 

Some me-grained sand and soft grey c ay 
blebs. 

at 20ft., massive, moderate brown clay. 
Fine-Jl'ained aand in clay matrix, some 
inclua1ons of fine size rounded gravels. 

at 22 ft., as above, softens slightly with increase 
in moisture. 

at 24 ft.h ends of shelby tube show soft brown 
clay wit trace fines. 

at 26ft., mostly pale brown clay with lafters of 
brownish gretf clay-ailty('?)clay. Difficu t to 
determine di ferences in pnysical properties. 
Pale brown layers are predominate, brownish 
grey layer alternates in random thickness 
ranges from 3mm to 5cm. Bends without 
rupture out of sampler. 

Niagara Mohawk 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Borehole advanced 
using 6-1/4" hollow 
stem aufers to a 
depth o 
55.0 ft. 

Top of undisturbed 
material encountered 
at ground surface. 

The overburden was 
sampled using a 2" 
split spoon sampler 
by the SPT method. 

Borehole was gamma 
lomd by 
T /Eberline to a 
depth of 10 ft. 

Desc1fction &. 
classi 1cation of soils 
based on visual 
examination 
of split s~oon samnles 
and UNI lED SO L 
CLASSIFICATION. 

Color descr~tions 
from the G A Rock 
Color Chart (1948). 

Shelby tube samples 
were obtained at 
selected intervals. 

-

HOLE NO. 

855G47 



fST 

ss 

ST 

ss 

~T 
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ss 

GEOLOGIC DRILL LOG 
:) W o . : >- WATER 
o 0: W U w.:Z: W 0: PRESSURE 
~ 0 o: ~ .J" O:Wf---iT~E:.:S:...;T~Sr---l ELEV. 

u w n.(l) 0:;) I: •• 

n.
• z .J w ~3 uou (I) (1)1-1 w • 

"' (I)Z" (I)• I:ZZ 
I: W n. 0: (I)O XW Ol-In. W(l) 1-11-11-1 
~.JI:O .J O:.J • 0:• t- I: 
(I) ~~u m C!J n.n. 

2.2 2.2 

2.0 2.0 8-2-3-

2.0 2.0 

2.0 2.0 2-3-5-E 

2.2 2.2 

.,n .. ,, . 
2.0 2.0 2-B-7-=€ 

569.1 

ss 2.0 2.0 6-9-11 
10 

PROJECT 

J: ... 
n. w 
0 

50-. 

(I) 
u 
1-1 
J: 
n. 
~ 
0: 
C!J 

560.0_ 

~ ss-~ 

;s = SPLIT SPOON; sr = SHELBY TUBE; 1 SITE 
1 = DENNISON; P = PITCHER; 0 = OTHE~ 

IJOB NO. ISHEET NO. IHOLE NO. 
I 14501 I 2 OF 2 I B55G47 FUSRAP 

DESCRIPTION AND CLASSIFICATION 

····a:t"·sa··r;;:;··browiliiiii .. ire
7
····aa:i·;·iila&·&rv:;;::r;c;·················· 

layering. Inclusions o medium and coarse 
rounded sands with trace fine gravels. Soft and 
cohesive. 
at 40ft., increase grey clay blebs. Sticky. 

at 42 ft., slight increase in gravel fraction and 
grey clay blebs. Soft and easy to mold, 
becomes less sticky. 

at 56 ft., brownish grey clay, 20-30%, with 
v .fine and fine-grained sand. Some to trace pea 
ai&e gravel. Cohesive, alight plasticity. 
at 55.4 ft. ~ades into lilrht olive grev color. 
Bottom of borehole at 57 Ft. 

Niae:ara Mohawk 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Borehole was 
backfilled by tremie 
using bentonite 
cement. 

HOLE NO. 

BSSG47 



IJOB NO. !SHEET NO. HOLE NO. 
GEOLOGIC DRILL LOG FUSRAP I 14501 I 1 OF 2 B55G48 

PROJECT 

SITE jCOORDINATES !ANGLE FROM HORIZ BEARING 
Niagara Mohawk I N 862.00 E 5,814.00 I Vertical ------

BEGUN COMPLETED ~RILLER jDRILL MAKE AND MODEL !SIZE !OVERBURDEN !'ROCK (FT.) TOTAL DEPTH 
11-8-90 11-8-90 I B & B Drilling, Inc. I Mobile Drill B-61 16-1/2" I 54.3 54.3 
CORE RECOVERY (FT./X) jCORE BOXESISAMPLESIEL. TOP CASING GROUND EL. IDEPTH/EL. GROUND IJATER jDEPTH/EL. TOP OF ROCK 

NA/NA I I 17 I 608.1 li ~ I NA/NA 
SAMPLE HAMMER IJEIGHT/FALL jCASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs j 30-inch I None j_ C. A. Clark 
• • WATER 

Ejli! frl 0 W~ w& PRESSURE 
0: W TESTS 

<I 0 0: .. .r 0: W!--....;..:=-.:..:r---i ELEV. (.) w a.(l') 0::> I: •• 

a.
• z _J W <II:.., (.)0(.) (I') (I')H W • 

~ (I')Z• (I')• I:ZZ 
I: W D. 0: (I)O XW OHQ. W(l') HHH 
<I.J I:O .J 0: .J • 0: • 1- I: 
(I') ~~(.) Ill CJ a.a. 

ss 2.0 1.4 6-11-21 
28 

ss 2.0 0.3 2-20-2 
12 

ss 2.0 1.2 4-9-12 
15 

ss 2.0 1.7 4-7-8 
11 

ST 2.2 2.2 

ss 2.0 2.0 2-2-3-4 

~T 2.0 2.0 

ss 2.0 1.8 4/12" 
3-5 

ST 2.0 2.0 

SS =SPLIT SPOON; ST =SHELBY TUBE; !SITE 
D = DENNISON; P = PITCHER; 0 = OTHE~ 

~=:nll 1 

586.2 

584.6 

582.2 .. 

J: 
1-
a. w 
0 

(I') 
(.) 
H 
J: 
a. 
<I 
0: 
CJ 

il'!· 
~ 5- ~ 

--~ 

10-

~-
15-

~-~ 

25-1 
~ 
~ 30-~: 
0 
~ 
~ ~ 

DESCRIPTION AND CLASSIFICATION 

0.0- 54.3 FT. CLAY with Sand and Gravel 
.(¥IJ... Moderate brown (5YR3/4). Dry to 
sliglitly moist, becoming moist by 27ft. 
Cohes1ve, upper 20 feet is stiff to very stiff 
consistency, becoming soft to medium stiff by 
24ft. 

Clay is lean, slightly plastic, and resistent to 
deformation. Some fine-grained sand in clay 
matrix. Homogeneous, no layering. Few 
gravels as 5-8mm subrounded mafics. 

···&:t".2s··rt:;··iiomoi·e-iieCiU:&··gn;r·-aa:1···ii·c;·riireriili:········· 
Some decomi>osed sandstone inclusions, 1-3mm, 
(l'eyish red. Random, but tend to occur closely 
epaced. Soft, elightly eticky. Increase in 
moisture content. Will bend without rupture 
from aampler. Trace gravel. 

at 30 ft., greyish red clay with fine-grained 
a and. 
at 31 - 31.6 ft., pocket of eand and gravel with 
trace (<10%) clay. Medium and fine-grained 
aand with gravel to 1/4". Pocket is 0.3 ft., and 
bounded on one aide by greyish red clay. 

at 3<& ft. 1 homogenous greyish red clay with 
fine-11:1'amed sand in matrix. Some grey clay 

Niagara Mohawk 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Borehole advanced 
using 6-1/4." hollow 
stem aufers to a 
depth o . 
53 ft. 

Top of undisturbed 
material encountered 
at ground surface. 

The overburden was 
sampled using a 2" 
split spoon sampler 
by the SPT method. 

Borehole was gamma 
logged by 
TMA/Eberline to a 
depth of 10ft. 

Description & 
classification of soils 
based on visual 
examination 
of split S!>OOn samples 
and UNIFIED SOIL 
CLASSIFICATION. 

Shelby tube samples 
were obtained at 
eelected intervals. 

HOLE NO. 

B55G48 



GEOLOGIC DRILL LOG 
PROJECT IJOB NO. !SHEET NO. IHOLE NO. 

I 14501 I 2 OF 2 I B55G48 FUSRAP 
W. • 0• • WATER 
o..-=~w • - >-~~ o a: W 0 w?!= WO: PRESSURE l: NOTES ON: 1-; ([ o 0: W .J" O:Wt---...;Tc.;;;E;;.;;S;;..;T;..:S;...---l 

;..; 0 w 0: D..lll 0~ I: • • ELEV. 
..... • .J w I:..,. 00 1/) 1/)1-1 w • 

I
D.. 
w 
0 

DESCRIPTION AND ~LASSIFICATION WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

0..1~ Q: ZW D.. 0: ~0 "•""OW 1/lZ • Ill • I:ZZ 
([ ([ .J I: 0 "'.J "'a: g~-~11: ~~ ~~-~~ 
Ill Ill ~~,o m CJ o..o.. 

ss 2.0 2.0 3{12" 
4-6 

fST 2.1 2.1 

ss 2.0 2.0 2-2-4 
7 

1ST 2.2 2.2 

ss 2.0 1.7 WR-3-
6 

fST ! 2.1 0.7 

ss 2.0 2.0 7-4-6 
8 

ss 1.3 0.9 11-39 
60/4" 

I 
SS =SPLIT SPOON; ST =SHELBY TUBE; !SITE 
~ • DENNISON; P • PITCHER; 0 = OTHE~ 

560.2 

653.8_ 

50-· 

~I 

blebs. Bends without rupture out of split 
spoon. 

···iii.4s··ri·:;··iilcre&se.lii.iiil·an·ci··gr-aver·rractie>il:·············· 
Decrease clay. Mostly fine- grained sand with 
gravels from 3mm to Scm. Dense, well 
compacted. . 

Bottom of borehole 54.3 Ft. 

Niae-ara Mohawk 

Borehole was 
backfilled by tremie 
using bentonite 
cement. 

HOLE NO. 

B55G48 



!JOB NO. !SHEET NO. HOLE NO. 
GEOLOGIC DRILL LOG FUSRAP I 14501 I 1 OF 2 B55G49 

PROJECT 

SITE !COORDINATES jANGLE FROM HORIZ BEARING 
Niagara Mohawk J N 630.00 E 5,814.00 I Vertical ------

BEGUN COMPLETED PRILLER RILL MAKE AND MODEL !SIZE !OVERBURDEN jROCK (FT.) TOTAL DEPTH 
11-1-90 11-5-90 I B & B Drilling, Inc. Mobile Drill B-61 I6-1/2"J 59.2 I 5.0 64.2 

CORE RECOVERY (FT./X) jCORE BOXESISAMPLESIEL. TOP CASING GROUND EL. IDEPTH/EL. GROUND ~ATER PEPTH/EL. TOP OF ROCK 
4.6/92 1 1 1 26 1 607.2 li 74

•
51572

•
8 1 59.2/548.0 

SAMPLE HAMMER ~EIGHT/FALL !'CASING LEFT IN HOLE: DIA./LENGTH jLOGGED BY: 
140 lbs I 30-inch None I C.A. Clark 

W • • o . : >- WATER 
~I: 5 ~ w U W~ Wtr PRESSVRE 
... ~ a: W TESTS 

H ~ 0 a: .... - a: Wt---i-=...:....:Y'----i ELEV • 
0 (J w n.(l') 0:> .... • • 

• • ...1 W I:3 UO (I') .._ (I')H W • 
~0 Q. Z n. a: ~O U II'IZn.• (I') • I:ZZ .o..z I: W ..- 0 (1')...1 XW OH Wll'l HHH 
~ ..... ~ ..J ~ " Ill a: ..J • a: • ... I: 
(1')"'(1') ·!Pi'"' Cl n.n. 
ss 2.0 0.9 2-3-5--, 

ss 2.0 1.3 5-10-1€ 
25 

ss 2.0 0.8 3-19-2 
31 

ss 2.0 0.7 7-15-24 
37 

ss 2.0 1.0 8-20-:}4 
50/6" 

ss 2.0 1.0 0-19-3 
37 

ss 2.0 0.0 8-20-21 
27 

ss 2.0 1.4 7-12-1€ 
24 

ss 2.0 2.0 5-10-15 
19 

ss 2.0 1.5 3-5-10 
13 

ss 2.0 1.4 4-7-12 
15 

ss 2.0 1.6 4-9-11 
11 

ss 2.0 2.0 2-14-1 
15 

ss 2.0 2.0 3-3-5 
6 

ss 2.0 2.0 3-4-4 
7 

ss 2.0 2.0 4-3-4 
7 

ss 2.0 2.0 3-4-4 
5 

581.4_ 

575.3 

ss 2.0 2.0 2-~-· ~17 

SS =SPLIT SPOON; ST =SHELBY TUBE; jSITE 
p = DENNISON; P = PITCHER; 0 = OTHE~ 

J: ... 
n. w 
0 

(I') 
(J 
H 
J: 
n. 
~ 
a: 
Cl 

~ 
5-

~ 

~ 
~ 

10-~ 
~ 
~ 

15- ~ 

20-

so- .. 

DESCRIPTION AND CLASSIFICATION 

0.0 - 25.8 FT. CLAY with Sand and Gravel 
(CL) Greyish red (10YR4/2). Sh~htly mo1st 
beCOming moist by 26 feet. Cohes1ve, very stiff 
to stiff consistency, becomes soft by 26 feet. 

Homogeneous, fine-grained sand and fine 
gravels in a lean clay matrix. Slightly plastic, 
moderate resistence to rupture. Difficult to 
mold. 

Top 4" is a clayey loam with abundant medium 
and fine roots. Organics as roots and leaves, 
somewhat swampy. 

Abundant microfractures with grey clay filling. 
Some roots in cracks. 
at 6ft., dense consistency 1 v.slightly moist. 
Trace rounded coarse-gramed sand and fine 
gravels. Gravels are subangular. 
at 8 ft., as above-gravels to 1/2". 

at 12 ft. random microfractures with grey day 
filling. bense, well comacted. Homogeneous 
lean clay. 

at 16 ft., slight increase in moisture, softens 
alightly. Dull shine when smeared. Stiff, will 
not bend out of sampler. 

at 18 ft., decrease large gravel fraction. Some 
pea-sia:ed and v. coarse grained sand inclusions. 

at 24 ft., distinct decrease in sand and gravel to 
trace. 

25.8 - 43.7 FT. CLAY (CL) Mostly greyish 
red (10YR4/) with brownish grey (5YR4/1). 
Moist, cohesive, medium stiff to aott 
consistency. 

Horir;ontalla:yering, 1-3mm, with distinct and 
shar boundaries. No change in particle sir;e. 
Brownish grey layers are predominate. Some 
inclusions of l-2mm grey clay blebs. Pliable 
but cohesive. Samlple will bend without 

.. rupture from sampler. 

-~~;!~;~~:h~~·J:Y;~~ic·r=~f~~~e~o~:~~~sa~-~a~t·:·· 
own weight. Sticky, aome decomposed 
sandstone or fine-grained sand blebs. Trace 
~rravel inc:lusions. 

Niagara Mohawk 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Borehole advanced 
using 6-1/4" hollow 
stem aufers to a 
depth o 
59.8 ft. 

Top of undisturbed 
material encountered 
at ground surface. 

The overburden was 
sampled continuously 
using a 2" split spoon 
sampler by the SPT 
method. 

Borehole was gamma 
Jogged by 
TMA/Eberline to a 
depth of 10 ft. 

Drill hole advanced 
using a NX 
double-tube core 
barrel to a depth 
of 64.9 ft. Drilling 

fluid is hydrant 
water. 

Description & 
classification of soils 
based on visual 
examination 
of split spoon samples 
and UNIFIED SOIL 
CLASSIFICATION. 

Color descriptions 
from the GSA Rock 
Color Chart (1948). 

HOLE NO. 

B55G49 



GEOLOGIC DRILL LOG 
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FUSRAP 14501 ·I 2 OF 2 I B55G49 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEUELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

r.? .. V/. at 38ft., brownish grey homogeneous clay. No 
V/; layering or color changes. Trace inclusions of :/.Y fine gravel and grey clay blebs. Stickf, difficult 

•o- Y.YJ/.·:·/:·./ ..• ·: to extract fdrom sampl~r.h Wi8n1_behn1d w11thot_ut 

»/./ rupture un er own we1g t. 1g t Y Pas 1c, Falling-head 

~ 
rolls to 5mm. permeability test 

•s-

: .·.· _·: conducted in the 
~ cored interval of 59.2 

~ ... ·.. - 64.2 ft. 
.·)(.·) Transmissivity = 3.1 
~·:/~'1----------------------1 E-02 cm2/aec. 

•3.7- 55A FT. CLAY with Rand t'f1 Gravel 
.(.QL)_ Mostly brownish grey 5YR4 1 with 
some greyish red (10YR4/2J. Mostly as top 25 
ft., Moist, cohesive, soft to medium stiff 
consistency. 

Rounded gravels 1/2-3/4" with fine-grained 
sand in clay matrix. Very difficult to remove 
sample from split spoon. 

:M so-:~ 

·~ 
~ 

Intervals of lean clay without fines are few, 
1-2" in thickness. Increase in percent of sands 
and gravel. 

55-~ 
P= 
-~ r-
r-
r-
r-
r-
r--

at 50 - 52 ft., interval of homogeneous clay 
without sand and gravel. Two intervals at 50.4 
and 51.7 ft.1 2-•mm in thickness of very 
fme-grainea sand. Stiff and sticky. 

kat 55 ft., v.fine-grained aand with clay. Some r Borehole was 
1 \COarae-lirained rounded aand and fine navels. backfilled by tremie 

55.4- 59.2 FT. !eathered Bedrock Dark 
grey {N7). Wet,hesion of fractured shale 
and c:lay matrix. Bedrock ia h1ghly fractured, 
piecea are elongate, 1-2 inc:hea. 

Dark grey c:lay with gypsum matrix, 3o-•o 
percent. 
59.2 - 64.9 FT. SHALE Medium light grey 
(N6). Hard to moderately hard1 moaerately 
trac:iured, slightly weathered, ahghtly faded. 

Frac:turea are normal to c:ore axis, joint spacing 
ia closely apaced, 0.1-0.3 ft. Fractures are 
planar, amooth and most are open, may be 

using bentonite 
cement. 

543.0_ 

60-~ 
i-
r-
r-
r-
r-
r-
i-
r-
i-
r--

c:loaed in aitu. Joint aurfaces are atained, with r 
1"\.aome ahowinll' l!'Vosum c:ryatal develooment. 

S =SPLIT SPOON; ST =SHELBY TUBE; !SITE 
= DENNISON; P = PITCHER; 0 = OTHE~ 

Bottom of Borehole 64.2 Ft. 

Niaf!ara Mohawk 
HOLE NO. 

855G49 



LINDE DRILL LOGS 





FUSRAP 

T.F. Mullen 
(Template: BCHTLLS) 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

Last 
LINDE AIR PRODUCTS 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and ~amma 
loned by 
TMA/Eberline Inc. 
a depth of 6ft. 

Ducription and 
claaaification of 10ill 
baaed on viaual 
examination of 1plit 
1poon Iampl ... 

Color d .. cri_ption1 . 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilled 
with 
c:ement/bentonik 
JrOUt 10-26-88~ 



T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

6 

LINDE AIR PRODUCI'S 

Sampled and pmma 
lo_gged by 
TMA/Eberline Inc. to 
a depth of 6 fi. 

Deacri_ption and 
c:luaific:aiion of eoila 
baaed on viaual 
examination of aplit 
apoon aampl•. 

Color deac:ri_ptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole bac:Jdilled 
with 
cement /bentonik 
pvut 10-26-88. 

Bi9R08 



6-6-10 
19 

12-18-
18-86 

IN HOLE: 
none 

ELEV. 
:X: ..... 
0.. 
Ul c 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

8.0-6.0 FT. CLAY (CL) Moderate Brown 
(6YR 4/4)1 medium to hiv;h dry, atrength, 
inedium 1i1ff thread, medium pluticity 
moilt, atiff conailtency. Thin fi11urea fifled 
with clay 1 Light Gray (N 7) and Medium 
Gray (N ~»).Mottling &IIOCiated with 
fillura, Pale Red (lOR 6/2} and Moderate 
Orange Pink (lOR '7 /4). 'tracu of coane 
aanda and gravell, <6%, maximum panicle 
lise 1•, angular to aubangular. Moilture 
decreuu to alightly moilt, conailtency 
bocomu very atiff. 

6.0 ft. 

Last 
LINDE AIR PRODUCI'S 

Advance borehole 
wing 4-1/4 in. hollow 
atem aufera to a 
depth o 6.0 ft. 

Sampled and gamma 
loned by 
TMA/Eberline Inc. to 
a depth of 6 Ct. 

Top of undilturbed 
material encountered 
at a depth of 8.0 Ct. 

Ducri_ption and 
cla~~ification of 10ill 
bued on vilual 
examination of aplit 
apoon aamplu. 

Color ducri_ptiona 
from the GSA Rock 
Color Chan (1948). 

Borehole bacltfilled 
with 
c:ement /bentonite 
IJ"'Ut 11-17-88. 

HOLE NO. 
B29R10 



T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Sampled and ramma 
logged by 
TMA/Eberline Inc:. to 
a depth or 6 ft. 

Top or undi.lturbed 
-tu~T-----.,:;:-:~-:-::-:--:-=-=------; material encountered 

LINDE AIR PRODUCTS 

at pound 1unau. 

Duc:ription and 
c:I .... ifieation or eoila 
bued on vi.lual 
examint.tion or aplii 
lpooD aampl ... 

Color duc:riJ)tiona 
from ibe GS4 Roell: 
Color Chan (1948). 

Borehole baeldilled 
with 
eemant/benionite 
pout 10-J&-88. 



IN HOLE: 
none 

::z::: .... 
Q. 
UJ c 

T.F. Mullen 
: BCHTLLS) 

LINDE AIR PRODUCI'S 

Sampled and &amma 
logged by 
TMA/Eberline Inc. 
a depth of 6 fi. 

Top of undiaturbed 
material encountered 
at a depth of 1.0 fi. 

Ducription and 
clauification of 10ill 
baaed on vilual 
examination of aplit 
apoon aamplM. 

Color ducri_ptiona 
from the GSA R«k 
Color Chari (11U8). 

Borehole bac:kfilled 
with 
cement /bentonite 
srout 10-26-88: 

9R12 



none 

::z::: 
I
ll. 
LLI 
0 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCI'S 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and ramma 
loned by 
TMA/Eberline Inc. to 
a depth of 6 ft. 

Top of undilturbed 
material encountered 
at a depth of 0.6 ft. 

Duc:ri_ption and 
cluaifiea\ion of eoila 
baaed on viaual 
examination of aplit 
apoon aampl•. 

Color deaeri_piiona 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilllld 
with 
cement /bentonik 
rrout 10-26-88. 



HOLE: 
none 

:I: ..... 
Q.. 
UJ 
0 

T.F. Mullen 

LINDE AIR PRODUCTS 

Sampled and ramma 
logged by 
TMA/Eberline Inc. to 
a depth of 6ft. 

Top of undi.turbed 
material encountered 
at a depth of 2.1 ft. 

Duc:riJ)tion and 
clauification of aoila 
bued on viaual 
examination of aplit 
apoon aampl•. 

Color deacriJ>tiona 
from the GSA Rock 
Color Chan (1Sl48). 

Borehole bac:kfill.ci 
with 
cement/bentonite 
IJ'OUt 10-26-88: 

NO. 
B29R15 



none 

:J: 
1-
0.. 
LIJ c 

T.F. Mullen 
: BCHTLLS) 

UNDE AIR PRODUCfS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and 1amma 
!Qgged by 
TMA/Eberline Inc. 
a depth of 6 ft. 

Top of undiaturbed 
material encountered 
at a depth of 2.7 ft. 

Description and 
cluaification of aoU. 
baaed on viaual 
examination of aplit 
apoon aamplea. 

Color d-=ri_ptiona . 
from &be GSA Rock 
Color Char& (1948). 

Borehole bacldilled 
with 
cement /bentonite 
put 11-17-88. 



none 

!6 

i= 
0.. 
UJ 
0 

T.F. Mullen 
: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Brown (10YR4 2 ing to Moderate 
0.4 - 10.0 FT.~ Dark Yellowiah 

Brown (6YR 4 4 and Grayiah Brown 6YR 
!/2), medium o igh dry 1trength1 me~ium 1tift thread, medium pluticity, mo11t, very 
a tiff c:onaiatency. Thin fiasurea filled with 
clay, medium dark ~y (N 6). 

At 2 ft. Color unifia to Moderate Brown (6YR 
4/4). 

Last 
LINDE AIR PRODUCI'S 

Advanc:e borehole 
uaing 4-1/4 in. hollow\'· 
atem aufen to a 
depth o 10.0 ft. . 

Sampled and gamma 
logged by 
TMA/Eberline Inc:. to 
a depth of 10 Ct. 

Top of undiaturbed 
material encountered 
at a depth of 0.4 Ct. 

Dac:ri_ption and 
ela~~ific:ation of eoila 
baaed on viaual 
examination of eplit 
epoon aampla. 

Color dac:ri_ptiona 
from the GSA Roc:k 
Color Chart (1P48). 

Borehole bac:kf'illed 
with 
cement/bentonite 
crout 10-26-88. 

17 



-
. 

. 

. 

none 

::t: .... 
Q., 
IJJ c 

T.F. Mullen 

Bottom of Hole 6.0 ft. 

Last 
LINDE AIR PRODUCI'S 

Sampled and 1amma 
logged by 
TMA/Eberline Inc. to 
a depth of 6.0 Ct. 

Top of undwturbed 
material encountered 
at a depth of 0.8 ft. 

Ducr!J>tion and 
clauification of aoU. 
baaed on viaual 
examination of 1plit 
1poonnmplu. 

Color ducriJ)tiona 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilled 
with 
~t/bentoni~ 
crout 10-26-88. 



T.F. Mullen 

Brown 
hiJh dry, atrengih, 

, med1um plutieity 
very a tiff conaiatency. Thin 

with clay, Medium Gray (N 6) 
and M&dium Dark Gray (N4) and traeea of 
fine, partially decompoaeCi rooh. Mottlinr; 
auoc1ated w1th f111urea...l Pale Red (lOR 6!2) 
and Moderate Oranre .t'ink (lOR 'f/4l. 
Traeea of coarae aandl and rravell, <&%, 
maximum particle aise 1/2", aubanJU}ar, 
randomly diltributed. 

LINDE AIR PRODUCTS 
Last Update 

NOTES ON: 
IJATER LEVELS, 
IJATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and ramma 
toned by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 0. 7 Ct. 

Deaeri_ption and 
.elauification of 10ila 
bued on viaual 
examination of 1plit 
apoon aamplea. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (1P48). 

Borehole baeldilled 
with 
cement/bentonite 
crout 11-18-88. 



none 

::r: 
1-
Q.. 
LIJ c 

6 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Moderaie Orange 
high dry atrength, ·m;cnu:m-1 
medium plutieity, moilt, very 
conailteney. Thin filluru filled with clay~ 
Medium Gray (N&). Trac .. or gravell ana 
medium to coarae aanda <&%, maximum 
panicle aile 1/2w, aubanplar, randomly 
diltributed. 

Bottom or Bole 6.0 ft. 

LINDE AIR PRODUCTS 

Sampled and gamma 
logged by 
TMA/Eberline Inc. 
a depth or 6.0 n. -
Top or undilturbed 
material encounter.d 
at a depth or O.Q ft. 

Deacri_ption and 
clauification or 10ila 
baaed on visual 
examination or lplit 
apoonnmpl ... 

Color deacri_ptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole baddilled 
with 
cement/bentonl~ 
srout 10-2&-18. 

NO. 
B29R20 



IN HOLE: 
none 

:::r: ..... 
fb c 

T.F. Mullen 

4.6 - 6.0 FT. CLAY (CL) Moderate Brown 
(6YR4/4). Medium to high dry atrength1 
inedium atiff thread, elighUy moilt\ very etitr 
con.ailtency. Thin fi .. uree filled witn clay 1 
Medium Gray (N 6) with tracu of fine, 
partially decompoHd foot.. Medium to 
coane aandl and if'&Vela <6% 1 maximum 
particle ais.e l/2w 1 eub~&r1 randomly 
diltributed. 

Bottom 6.0 ft. 

LINDE AIR PRODUCI'S 

AL DEPTH 
6.0 

ON: 
LEVELS, 
RETURN, 

CHARACTER OF 
DRILLING, ETC. 
Advance bor'lhc,le 
ueina- 4-1 4 in. 
atem aufen to a 
depth o 6.0 ft. 

Sampled and gamma 
lo_gged by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. 

Top of undilturbed 
material encountered 
at a depth of 4.6 ft. 

Ducription and 
cluaification of eoila 
baaed on vilual 
examination of aplit 
apoon aample1. 

Color ducription.a 
from the GSA Roclt 
Color Chart (1P48). 

Bol'lhole bac:ltfilled 
with 
cement /bentonite 
crout 11-17-88. 

NO. 
Bl9Rll 



ST • SHELBY TUBE SITE 
JTCHER 0 • OTHER 

none 

:t: 
1-
0.. 
Ul c 

Pat Dentler 

~~r-------------~~--------~----_, 7.0 - ~.0 FT. CLAY..iCL) Light Brown (6YR 
6/6) minor thin twurea with p-een-(I"&Y 
day}ailt filling, hard, low pluticity, fairly 
dry. 

LINDE AIR PRODUCI'S 

Sampled and ~amma 
lo_gged by 
TMA/Eberline Inc. ~o 
a depth of ~.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 7.0 n. 

DeKri_ption and 
cluaification of aoila 
baaed on viaual 
examination of aplit 
epoon eamplas. 

Color dascri_ptiona 
from the GSA Rock 
Color Chan (1Q43). 

Borehole back1illed 
with 
cement /bentonite 
pvut 11-21-81. 

NO. 
Bl9R23 



none 

:X: 
1-
Q.. 
UJ c 

FUSRAP 

Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

Bottom of Hole 7.0 ft. 

Last 
LINDE AIR PRODUCTS 

Advance borehole 
winr 4-1/4 in. hollow 
atem aufen to a 
depth o 7.0 ft. 

Sampled and ramma 
loned by 
TMA/Eberline Inc. to 
a depth of 7.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of S.6 ft. 

Deaeription and 
cluaification of .oila 
baaed on viaual 
examination of apllt 
apoon aamplea. 

Color deacri_ptiona 
from the GSA Rock 
Color Chan (1~8). 

Borehole backfilled 
with 
cement /bentonite 
rrout 11-22-88. 



FUSRA.P 

T.F. Mulk 

LINDE AIR PRODUCfS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and pmma 
loned by 
TMA/Eberline Inc. 
a depth of 8.0 ft. 

Top of undi.turbed 
material encountered 
at a depth of 2.4 ft. 

Desc:riytion and 
daNification of .an. 
based on visual 
examination of aplit 
lpoon aampl•. 

Color deac:r!Ptiona 
from the GSA Rock 
Color Chan (1948). 

Borehole backfilled 
with 
~t/bentonl~ 
crout 10-25-88. 



1.1 7-4-3 
4 

3-9-11 
16 

0.8 7-16 
28 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCI'S 

Sampled and ,amma 
loned by 
TMA/Eberline lne. 
a depth of 8.0 ft. 

Top of undisturbed 
material encountered 
at a depth of 4.3 ft. 

Duerij)tion and 
elauifieation of aoila 
baaed on viaual 
examination of aplit 
apoon aamplu. 

Color duerjptiona 
from the GSA Rock 
Color Chart (1~8). 

Borehole baekfilled 
with 
cement /bentonite 
lfOUt 10-26-88. 



none 

::r:: 
1-
a.. 
UJ c 

Dan Johnson 

Bottom of Hole 8.0 ft. 

LINDE AIR PRODUCI'S 

Sampled and lamm& 
logged by 
TMA/Eberline Inc. 
a depth of 8.0 ft. 

Top of undi.tturbed 
material encountered 
at a depth of 4.2 ft. 

Due~_ption and 
elauification of aoilJ 
baaed on visual 
examination of aplit 
1poon nmpla. 

Color dueri_ption~ 
from the GSA Rock 
Color Chart (1948). 

Borehole bacldilled 
-with 
cement /bentonite 
crout 12-19-88. 



NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

LINDE AIR PRODUCI'S 

· WATER RETURN, 
OF 
ETC. 

Advance borehole 
uain1 4.-1/4. in. hollow 
atem aufera to a 
depth o 6.0 ft. 

Sampled and 1amma 
logged by 
TMA/El>erline Inc. to 
a depth of 6.0 ft. -

D•cription and 
claaaification of eoU. 
baaed on viaual 
examination of aplit 
apoon aampl•. 

Color deacri_ptiona 
from the GSA Rock 
Color Chan (194.8). 

Borehole bacldilled 
with 
cement /bentonite 
p-out 10-26-88. 



T.F. Mullen 

Bottom 

LINDE AIR PRODUCI'S 

Sampled and 1amma 
loned by 
TMA/E&erline Inc. 
a depth of 8.0 ft. 

Top or undiaturbed 
material encountered 
at a depth or 4.1 ft. 

Dueri_ption and 
cluaification or eoila 
baaed on viaual 
examination or lplit 
apoon aamplea. 

Color dueri_ptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilled 
wUb 
cement /bentonite 
crout 10-26-88. 

B29Rl9 



6 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Sampled and pmma 
logged by 

~~r-::--::-:--::--::,---,:=-c:-::-:"7'::::-.-:--:-~:-:--~-:::----l TMA/Eberline Ine. to 
a depth of7.0 ft. Greenuh Gray 

ttrading to Moderate Brown 
'Pale Brown (6YR 6/2). 

high dry 1trengt&, medium •tiff 
medium pluticity, •lightly moiat, 

at iff to very a tiff eonauteney. Thin fiuuru 
filled with clay, Medium Gray (N 6) and 

of thin partially deeompoted. 

LINDE AIR PRODUCI'S 

aandt <6%, 
auban~ar to 

Top ol unduturbed 
material encountered 
at a depth o{ S.9 ft. 

Dueription and 
clauifieation of aoila 
baled on mual 
examination of 1plit 
1poon 1amplu. 

Color dueri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole baekfilled 
with 
cement /bentonite 
lfOUt 10-28-88. 

HOLE NO. 
B29R30 



TE 

T.F. Mullen 

dry atrength, .,.,.,,, ... um 
me<wu:m .Pluticit}', •lightly 

moiat, very atiff' cona11tency. Thin fiuru .. 
filled with clay, Li,ht Olive Gray (6Y 6/1) 
and tracea of fine root& partially 
deeompoaed. Trac .. of medium to coarse 
aanda <6%, maximum particle aiae 1/4•, 
~ar to aubrounded. 

4-6ft. Firm conaiteney, moiat, Dark Yellowiah 
Brown (lOYR 2/2). 

LINDE AIR PRODUCI'S 

Sampled and ,amma 
logged by 
TMA/Eberline Inc. 
a depth of 8.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 1.7 ft. 

Ducri_ption and 
clauification of aoila 
baaed on viaual 
examination of aplit 
apoon aampl ... 

Color ducri_ptiona . 
from the GSA Rock 
Color Chart (1948). 

Borehole bacldilled 
with 
c:ement/bentonik 
pout 10-26-88. 

1 



T.F. Mullen 

Lut 
LINDE AIR PRODUCI'S 

Advance borehole , 
uain1 4-1/4 in. hollow 
1tem aufen to a 
depth o 6.0 ft. : 

Sampled and 1amma I 
loned by 
TMA/Eberline Ine. to 
a depth of 6.0 ft. 

Daeription and 
elauifieation of 10ila 
bued on vilual 
examination of 1plit 
1poon aample1. 

Color ducri_ptiom 
from the GSA Roc:lt 
Color Chan (1~). 

Borehole bac:k1illed 
with 
cement /bentonite 
tp'OUt 11-1-IB: 

HOLE NO. 
B29R32 



T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Laat 
LINDE AIR PRODUCI'S 

ON: 
LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled ~~r~d ramma 
logged by 
TMA/Eberline IDe. 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
ai a depth of 2.4 ft. 

Deeeription 11r1d 
eluaifieation of 110ila 
baaed on visual 
examination of 1plit 
lpoonnmplN. 

Color dNCri_ptioDI 
from the GSA Rock 
Color Chart (1~). 

Borehole baeldill~ 
with 
eemmt/bentonite 
crout 11-11-88. 



• SHELBY TUBE SITE 
TCHER 0 • OTHER 

T. F. Mullen 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and 1amma 
logged by 

~~r-:-::-=--::-::::--:::-::=-.::;-;-;-;-~--:--;;:--=~--1 TMA/Eberline Inc. 
a depth of 6.0 Ct. 

Bottom of Hole 6.0 Ct. 

Last 
LINDE AIR PRODUCfS 

Top of unditturbed 
material encountered 
at a depth of •.o Ct. 

Ducription and 
claa~ification of 10U. 
baaed on vitual 
examination of 1plit 
1poon ~ampl81. 

Color d•cri_ptioiUI 
from the GSA Rock 
Color Chan (1948). 

Borehole backfilled 
with 
cement/bentonite 
arout 11-18-88. 



Pat Dentler 

Sampled and pmma 
loned by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of unduturbed 
+'-'+-+------=B=-o-··-o-m---:-=--:---,6,...,0:-ft,.-------l material encountered 

•• · · at a depth of 2.7 ft. 

LINDE AIR PRODUCTS 

Daeri_ption and 
eluaification of aoila 
baaed on viaual 
examination of aplit 
1poon aampl01. 

Color de~eri_ptiona 
from ~he GSA Rock 
Color Chan (1~). 

Borehole b~ed 
with 
c:emen~ /ben toni~ 
crou~ 11-21-88. 

NO. 
B29R35 



Dan Johnson 

4.8-10.6 ft. mm~Jm ~TY CLAY 
lm..l. PaleBrOWilWfi/2:1i0ft, crumbl.l, 
IUiil ailt content, very wet1 no fiAurea1 no 
pebbl•. Grad• to bard Clay, ailty, mmor 
aub-rounded pebblee < 1/4 acroa~, minor) 
thin fiaaUNe with IMdium dark ST&Y ((N4 
filli.nc. 

LINDE AIR PRODUCI'S 

Sampled and 1amma 
logged by 
TMA/E&erline Inc:. 
a depth of 10.6 ft. 

Top of undisturbed 
material encountered 
at a depth of 4.8 ft. 

ft. 

Deacription and 
dauification of aoila 
baaed on viaual 
examination ofaplit 
apoon aampl•. 

Color deacriptiona 
from the GSA Rod: 
Color Chart (1~8). 

Borehole backfilled 
with 
cemant /bentonite 
IP'OUC 12-16-88. 

KOL£ NO. 
Bl9R36 



4-6-g 
10 

• SHELBY TUBE SITE 
CHER 0 • OTHER 

none 

::r:: .... 
Q.. 
UJ c 

FUSRAP 

Dan Johnson 

Last 
LINDE AIR PRODUCI'S 

Sampled and gamma 
logged by 
TMA/Eberline Inc . 
• depth of 11.0 n. 

Descriytion and 
cluaification of wila 
baaed on viaual 
examination of 1plit 
lpooD Iampl•. 

Color description~ 
from the GSA Rock 
Color Chari (1P48). 

Borehole bac:kfilled 
with 
cement /bentonite 
p-out 11-18-88. 

Bl9R37 



Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCTS 

AL DEPTH 
8.0 

Sampled and ramma 
loned by 
TMA/Eberline Inc. 
a depth of 8.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 4.1 ft. 

Ducription and 
cl&Nification of ;oila 
bued on viaual 
examination of aplit 
1poon aample~. 

Color ducr!Ptiona . 
from the GSA Rock 
Color Chan (1~). 

BoNhole backfilled 
with 
cement /bentonite 
crout 11-1"-88.-

Bi9RJ8 



Dan Johnson 

LINDE AIR PRODUCTS 

Sampled and ~amma 
~gged by 
TMA/Eberline Ine. to 
a depth of 6.0 ft. 

Top of undisturbed 
material encountered 
ai a depth of 3.8 ft. 

Deaeription and 
eluaifieation of aoila 
baaed on visual 
examination of aplii 
1poon tampl•. 

Color deteri_ptiont 
from the GSA Rock 
Color Chart (1~). 

Borehole baeldilled 
with 
cement/bentonite 
~ut 12-16-88. 



none 

X 
1-
Q.. 
UJ c 

: BCHTLLS) 

LINDE AIR PRODUCfS 

Dan Johnson 

Last 

Sampled and ramma 
loned by 
TMA/Eberline Inc. to 
a depth of 6.0 fi. 

Ducription and 
cluaification of .oill 
baaed on viaual 
examination of aplit 
apoon aa.mpl•. 

Color duc:riptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole br.cldilled 
with 
cement /bentonite 
rrout 12-20-88. 



T.F. Mullen 

LINDE AIR PRODUCI'S 
Last 

Sampled and camma 
loned by 
TMA/Eberline Inc. 
a depth of 7.0 ft. 

Top of undiaiurbed 
material encountered 
at a depth of 2.6 ft. 

DMeri_ption and 
cluaific:ation of aoila 
baaed on viaual 
examination of aplit 
apoon aampl11. 

Color dMeri_ptiona 
from the GSA Roclt 
Color Chari (1P48). 

Borehole bac:kfilled 
with 
c:emeni/bentonik 
p-out 11-1-88. 

B29R41 



T.F. Mullen 

LINDE AIR PRODUCTS 

Sampled and pmma 
logged by 
TMA/Eberline 
a depth of 6.0 ft. 

Top of undilturbed 
material encountered 
at a depih of O.S ft. 

Duc:ription and 
cluaification of 10ila 
bued on viaual 
examination of 1plit 
spoon aampl ... 

Color ducri_ptiona 
from the GSA Rock 
Color Cban (1~8). 

Borehole bacldilled 
with 
cement /bentonite 
lfQUi 11·1-88;~ 

NO. 
B29R42 



D. L. Johnson 

LINDE AIR PRODUCTS 

Sampled and pmma 
loEged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of undisturbed 
material encountered 
at a depth of 4.0 ft. 

Description and 
elauific:ation of eoila 
baaed on visual 
examination of aplit 
apoon aampl•. 

Color descri_ptiona 
from the GSA Roe1t 
Color Chart (1~). 

Borehole baeldilled 
with 
cement/bentonite 
srout 11-18-88. 



ST • SHELBY TUBE SITE 
TCHER 0 • OTHER 

Dan Johnson 

DESCRIPTION ANO CLASSIFICATION 

""~" '=-=-=-=-=--=::-::-::::-::=;;-;=~:---:-;-;:;---..J n Sampled and ramma 
loned by 
TMA/Eberline Inc. 
a depth o( 7.0 Ct. 

Last 
LINDE AIR PRODUCfS 

Top o( undiaturbed 
material encountered 
at a depth o( S.O Ct. 

Description and 
clauification o( 10ila 
baaed on viaual 
examination o( 1plit 
epoon eampl•. 

Color deaeriptione 
from the GSA Rock 
Color Chan (1Q48). 

Borehole bacldilled 
with 
cement /bentonite 
(rOUt 11-21-83. 

HOLE NO. 
B29R44 



T.F. MulleD 

LINDE AIR PRODUCI'S 

Sampled and pmma 
logged by 
TMA/Eberline Inc. 
a dep'h ol 6.0 ft. 

Delc:l'iption and 
cluaification olaoU. 
bued on visual 
examination of aplit 
apoonumplu. 

Color duc:riptiona . 
from the GSA Roc:k 
Color Chan (1~). 

Borehole backfilled 
with 
cement/bentonite 
srout 11-1-11. 



T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCI'S 

Advance borehole 
uain~ 4-1/4 in. hollo" 
1tem aufen to a 
depth o .6.0 ft. 

Sampled and ~amma 
loned by 
TMA/Eberline Inc. tc 
a depth of 6.0 ft. 

Top of undisturbed 
material encountered 
at a depth of 2.g ft. 

Daeription and 
claaaification of 10U. 
baaed on vilual 
examination of aplit 
apoon 1ampl11. 

Color daeriptioDJ 
from the GSA Roc:k 
Color Chart (1~). 

Borehole bac.ldilled 
with 
teDllnt/bentonlte 
crout 11-8-88. 

HOLE NO. 
B29R46 



T.F. Mullen 

8.0 ft. 

s Last .. LINDE AIR PRODUCI'S 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and camma 
lo_gged by 
TMA/Eberline Inc. 
a depth of 8.0 ft. 

Top of undi.aturbed 
material encountered 
at a depth of 3.0 ft. 

Ducription and 
cluaification of 10U. 
baaed on vi.aual 
examination of aplit 
apoon aamples. 

Color ducri_ptiona 
from the GSA Rock 
Color Chari (1~). 

Borehole backfilled 
with 
C~UDeDt/bentonite 
p'OUt 10-28-88. 



T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

19 li 

BoUom of 6.0 ft. 

LINDE AIR PRODUCI'S 

AL DEPTH 
6.0 

Sampled and Jamm& 
lo_gged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Deeeription and 
eluaifieation of soila 
baaed on viaual 
examination of 1plit 
•poon 1ampl ... 

Color deeeription1 
from the GSA Roe1t 
Color Chan (1948). 

Borehole baeldilled 
with 
cement /bentonite 
JI'OUt ll-1-88. 

NO. 
B29R48 



T.F. Mullen 

LINDE AIR P:RODUCIS 

Sampled and pmnu. 
!oggild by 
TMA/EberUne me:. 
a depth oi 6.0 ft. , 

Top of undilturbed 
material encountered 
at a depth of 1.0 ft. 

Deecription and 
clauification of .oU. 
baaed on vilual 
.xami.Dation oi 1pUt 
lpoonnmpl ... 

Color dacription~ 
from the GSA R.oc:k 
Color Chan (1948). 



T.F.Mullen 

DESCRIPTION AND CLASSIFICATION 

6 

LINDE AIR PRODUCTS 

AL DEPTH 
6.0 

Duc:ription and 
c:luaification of aoila 
baaed on viaual 
examination of aplit 
apoon aampl ... 

Color ducri_ptioDI 
from the GSA Rock 
Color Chart (1~8). 

Borehole bacldilled 
with 
cement /bentonih 
crout 11-8-83. 

Bi9RSO 



T.F. Mullen 

LINDE AIR PRODUCTS 

NO. 

AL DEPTH 
6.0 

NOTES ON: 
WATER LEVELS, 

Sampled and gamma 
loEged by 
TMA/Eberline Ine. 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 1.4 ft. 

Duc:ri_ption and 
eluaifieation of will 
baaed on viaual 
examination of aplit 
apoon sampl•. 

Color duc:riptions 
from the GSA Roclt 
Color Chart (1948). 

Borehole bacldilled 
with 
ument/bentonite 
IJ'OUt 11-4-88. 



• ST • SHELBY TUBE SITE 
• ~JTCHER 0 • OTHER 

IN HOLE: 
none 

:I: .... 
a.. 
LIJ c 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

Lut 
LINDE AIR PRODUCI'S 

Sampled and .ramma 
logged by 
TMA/Eberline Inc. 
a depth of7.0 ft. 

Top of undiaturbed 
material encountered 
at a depth ofl.S ft. 

Deseri_ption and 
eluaification of aoila 
baaed on vilual 
examination of aplit 
apoon aamplu. 

Color ducri_ptiona . 
from 'he GSA Rock 
Color Chart (1P48). 

Borehole bacldilled 
with 
cement/bentonite 
crou' 11-4-88.-

HOLE NO. 
B29R52 



none 

::z:: 
1-
Q. 
LIJ c 

T.F. Mullen 

LINDE AIR PRODUCI'S 

Sampled and pmma 
loEged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Description and 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoon aamplee. 

Color deseri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
c:ement/bentonite 
pout 11-4-88. 



none 

::z: .... 
a.. 
UJ c 

LINDE AIR PRODUCI'S 

T.F. Mullen 

Laat 

Sampled and camma 
logged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 1.7 ft. 

Deaeri_ption and 
clauification of aoils 
baaed on wual 
examination of 1plit 
1poon 1amplM. 

Color deaeri_ptioDI 
from the GSA Rock 
Color Chari (1948). 

Borehole backfilled 
with 
cement /bentonite 
srout 11-4-88.~ 

HOLE NO. 
B29RS4 



UJ • 

~ 
.... :E: 

16 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

AL DEPTH 
6.0 

Sampled and ramma 
~~3.7-~~~~~~~~~d.n~-Jl~g~by ¥.' TMA/Eberline Inc. to 

GraduaJly deere ... in aUt content. Becomes 
medium dl')' atrencth, weak to medium atift" 
thread~ moderate pluticity, ali&"htly moiat, 
very atiff c:onaiatency. Thin fi .. urea filled 
with clay, Medium Gray (N 6} and tracea o( 
fine roou, partially decolilpoHd. No c:oane 
fractiona preaent. 

Hole 6.0 ft. 

LINDE AIR PRODUCI'S 

a depth of 6.0 ft. 

Top of undilturbed 
material encountered 
at a depth of 3.7 ft. 

Deacri_ption and 
cl ... ifieation of .aila 
baaed on viaual 
uamination of apllt 
apoon aampl•. 

Color deac:riptiona 
from the GSA Roc:k 
Color Chari (l!U8). 

Borahole ba.c:kfilled 
with 
cement /bentonite 
p-out 11-4-18. 



18 6 

T.F. Mullen 

DESCRIPTION AND CLASSIFICATION 

1.7-3.6 ft. ~CLAY (CL--ML~Moderate 
Brown {6YRU)JIDotUed Light rown 
(6YR 6/6). No tiiread, moiat aoft 
conaiatency, alow dilatancy. Traca of coane 
uncia and cravela <6%, maximum particle 
lise 1/2•, aubrounded. 

3.6-6.0 
4/4), 
Moderate Oran,;e Pink 
fillurea filled w1th clay, Mediwm 
Mediwm dry atreniih, mediwm atiff 
mediwm pluticity, •lightly moiat, very 
conaiaten!=}';. TraCe of coane aanda and 
sravel <6~, maximwm particle aiM 1/2.' 
aubanaular to aubrounded. 

LINDE AIR PRODUCTS 

AL DEPTH 

6.0 

NOTES ON: 

Sampled and pmma 
logged by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. -

Top of undisturbed 
material encountered 
at a depth of 1.7 ft. 

Deacription and 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoon aampl11. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (1P48). 

Borehole backfilled 
with 
cement /bentonik 
IJ'OUt 11-4-88.-

NO. 
Bl9R56 



• SPLIT SPOON· 
DENNISON P • ~I 

none 

:I: 
1-
Q. 
IJJ 
0 

T.F. Mullen 

LINDE AIR PRODUCI'S 

Sampled and pmma 
logged by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. 

D..cription and 
clauification of aoila 
baaed OD visual 
examination of apllt 
apoon aampl•. 

Color d..cri_ptiona 
from the GSA Rock 
Color Chart (lil48). 

Borehole backfilled 
with 
cement /bentonik 
crout 11-4-88. 



1.3 6-9-13 
18 

• ST • SHELBY TUBE SITE 
• ~ITCHER 0 • OTHER 

none 

:I: 
I
ll.. w c 

FUSJUP 

T.F. Mullen 

Last 
LINDE AIR PRODUCI'S 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Advance borehole 
uain& 4-1/4 in. hollow 
1tem aufen to a 
depth o 6.0 ft. 

S&mpled and p.mma 
loEged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of undilturbed 
material encountered 
at a depth of 1.0 ft. 

Ducription and 
cla~~ification of 10ila 
bued on vilual 
examination of 1plit 
1poon l&mpl•. 

Color de.criptiont 
from the GSA Rock 
Color Chart (1948). 

Borehole backfilled 
with 
cement /bentonite 
crout 11-4-88. 

HOLE NO. 
Bl9R59 



FUSJUP 

Dan Johnson 

·. 

Last 
LINDE AIR PRODUCI'S 

Sampled and 1amma 
loned by 
TMA/Eberline Inc. 
a depth of 6.0 ft. ·· 

Duc:ri..Ption and 
duaifieation of .ails 
baaed on viaual 
examination of 1plit 
1poon ~ampl•. 

Color duc:ri_ption1 
from the GSA Rock 
Color Chan (1~). 

Borehole bac:kfi.lled 
with 
cement /bentonite 
pout 11-22-88. 

Bi9R60 



4-6-Q 
1! 

LINDE AIR PRODUCI'S 

Dan Johnson 

110. 

AL DEPTH 
6.0 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

D..cri_ption and 
eluaifieation of aoih 
bued onvaual 
examination of 1plit 
1poon Iampl•. 

Color dMeri_ptiona 
from the GSA Rock 
Color Chart (1Q48). 

Borehole baeldilled 
with 
cement /bentonite 
crout 11-2!-88. 

HOLE NO. 
B29R61 



FUSIUP 

Dan Johnson 

Last 
LINDE AIR PRODUCTS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and pmma 
loEged by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 2.8 ft. 

Deaeription and 
cluaification of aoila 
bued on viaual 
examination of aplit 
apoon aamplea. 

Color deacriptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole bacldilled 
with 
cement /ben toni~ 
p-out 11-29-88. 

NO. 
B29R63 



ST • SHELBY TUBE 
TCHER 0 • OTHER 

none 

::r .... 
n. 
Ul c 

6 

Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCI'S 

Sampled and pmma 
logged by 
TMA/Eberline Inc . 
• depth or 6.0 ft. 

Description and 
elaaaifieation of aoila 
hued on visual 
examination of 1plit 
1poon Iampl•. 

Color de~eriptiolll . 
from the GSA Roelt 
Color Chart (lQ.d). 

Borehole baekfilled 
with 
cetDeDt/bentonite 
IJ'OUt 11-23-88. 



Dan Johnson 

DESCRIPTION AND 

LINDE AIR PRODUCI'S 

Sampled and ramm.a 
toned by 
TMA/Eberline Inc. 
a depth of 8.0 ft. 

Description and 
cl ... ification of 110ila 
baaed on vi.aual 
examination of aplit 
lpooD nmplll. 

Color descri.Ptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilled 
with 
c:.emant/bentoni*e 
crout 11-2g-sa. 



Dan Johnson 

LINDE AIR PRODUCTS 

AL DEPTH 
6.0 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Advance borehole l 
uaing 4-1/4 in. hollow. 
atem augen to a 
depth of 6.0 ft. 

Sampled and gamma · 
logged by 
TMA/Eberline Inc. · 
a depth o£ 6.0 ft. 

Top o£ undilturbed 
material encountered 
at a depth o£ 3.6 ft. 

DHCription and 
cla~~ification o£ aoill 
baaed on vilual 
examination o£ aplit 
apoon aampl•. 

Color dHCri_ptiorw 
from the GSA Roclt 
Color Chart (1948). 

Borehole baeldilled 
with 
cement /bentonite 
IJ'OUt 11-"-88. 

B29R66 



UJ • 
J:ZZ 
~ 
1-:E: 

Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCI'S 

Sampled and pmma 
!.c>ned by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of J.O ft. 

Da~~eri'ntilln and 
I ~·u~fical;i~n of 110ila 
baaed on viaual 
examination of aplit 
1poon aample~. 

Color deacriptioDI 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
~t/bentonite 
pvut 11-2~-88. 

HOLE NO. 
B29R68 



FUSJUP 

Dan Johnson 

LINDE AIR PRODUCTS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Advance borehole 
uain1 4-1/4 in. hollow 
1tem augen to a 
depth of 6.0 ft. 

Sampled and 1amma 
loned by 
TMA/Eberline Inc:. 
a depth of 6.0 ft. 

Top of undilturbed 
material encountered 
at a depth of 2.8 ft. 

Dac:ri_ption and 
c:luaific:ation of 10w 
baled on vilual 
examination of 1plit 
lpooD Iampl•. 

Color dac:rij)tiona 
from the GSA Roc:lt 
Color Chart (1~8). 

Borehole bac:kfilled 
with 
cement /bento~tU.e 
crout 11-S0-88. 



none Dan Johnson 

ELEV. 

Lut 
LINDE AIR PRODUCI'S 

Descri_ption and 
clauific:ation of aoila 
bued on vilual 
examination of aplit 
epoon Ampl•. 

Color descri_ptiona 
from the GSA Rock 
Color Chan (1~). 

Borehole bac:Jdilled 
with 
cement/bentonite 
pout 11-30-88. 

NO. 
Bl9R70 



• ST • SHELBY TUBE 
P • ~ITCHER 0 • OTHER 

none 

:J: 
1-
Q. 
LLJ 
0 

LINDE AIR PRODUCTS 

Dan Johnson 

Deaeri_piion and 
elaaaifieaiion of 10ill 
baaed on vilual 
examination of eplit 
epoon nmple~. 

Color deaeripiion1 
from ibe GSA Rock 
Color Chan (1Q48). 

Borehole baekfill.cl 
wiih 
cement /bentonite 
crout 11-2~-18. 



UJ • 
:t:ZZ 
H-+-f .... :a: 

none 

:z:: .... a.. 
UJ 
0 

Dan Johnson 

LINDE AIR PRODUCTS 

ON: 
LEVELS, 
RETURN, 

CHARACTER OF 
DRILLING, ETC. 

Sampled and pmma 
logged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of undisturbed 
material encountered 
ai a depth of 2.6 ft. 

Dacription and 
clauification ol110U. 
hued on visual 
examination of aplit 
apoon aamples. 

Color dacri_ptiona . 
from the GSA Rock 
Color Chari (1~). 

Borehole backfllled 
with 
cemult /bentonik 
crout 11-30-88. 



ST • SHELBY TUBE 
TCHER 0 • OTHER 

Dan Johnson 

Bottom of Hole 6.0 ft. 

Last 
LINDE AIR PRODUCfS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and pmma 
lo_gged by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 2.6 ft. 

Deacri.Ption and 
cla.aaification of .oila 
baaed on viaual 
examination of aplit 
apoon aamplM. 

Color deacri.PtioDI 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement/bentonite 
crout 11-S0-88. 



Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

22 6 

Lut 
LINDE AIR PRODUCI'S 

ON: 

Sampled and •amma 
lo.ned by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 4.0 ft. 

Ducri_ption and 
dauification ol eoila 
baaed on viaual 
examination of aplit 
apoon aampl•. 

Color ducri_ptiona 
from the GSA Rock 
Color Chan (1P48). 

Borehole backfilled 
with 
cement/bentonite 
~ut 12-1-18. 

HOLE NO. 
B29R74 



none 

::r 
1-

fu c 

Dan Johnson 

BoUom of Bole 8.0 ft. 

LINDE AIR PRODUCI'S 

Sampled and lanun& 
logged by 
TMA/Eberline Inc. 
a depth of 8.0 ft. 

Top of undisturbed 
material encountered 
at a depth of 4.1 ft. 

Ducri_ption and 
clauification of 10ila 
baaed on visual 
examination of 1plit 
1pooD I&Dlp)81. 

Color de~erjption1 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement /bentonite 
crout 12-1-81~ 

NO. 
B29R75 



Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

21 

Last 
LINDE AIR PRODUCTS 

Sampled and pmma 
logged by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. 

Top of undiaturbed 
material ancountered 
at a depth of 3.4 ft. 

Descri_ption and 
cluaification of aoill 
baaed on viaual 
examination of •pUt 
•poon aampl•. 

Color d~ri_ption. 
from the GSA Rock 
Color Chart ( 1P48). 

Borehole backfilled 
with 
cement /bentonite 
crout 12-2-88. 

NO. 
B29R76 



Dan Johnson 

LINDE AIR PRODUCI'S 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

uaini in. 
1tem augers to a 
depthof 6.0 ft. 
Sampled and Jamma 
logged by 
TMA/Eberline Inc. to 
a depth of 6ft. 
Top of undilturbed 
material encountered 
at a depth of 3.4 ft. 

Ducription and 
elauification of 10U. 
baaed on 
vilualexamination of 
•plit IJ:IOOn 1amplea. 
Color ducription1 
from the GSA Rock 
Color Ch~~f8l. 
Borehole b ed 
with 
cement /bentonite 
pout 12-2-88. 

NO. 
B29R78 



Dan Johnson 

LINDE AIR PRODUCI'S 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Dacri_ption ~~nd 
cluaification of aoila 
baaed on viaual 
examination of aplit 
apoonnmplea. 

Color dacriptiona 
from the GSA Roc.k 
Color Chan (1948). 

Borehole back1illed 
wi\h 
cement/bentonite 
JrOUt 12-2-88. 

79 



none 

37 

::t: ..... 
0.. 
LIJ c 

Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCTS 

Advance borehole 
uainJ •-1/• in. hollow 
atem aufen to a 
depth o 8.0 ft. 

Sampled and Jamma 
loned by 
TMA/Eberline Inc. to 
a depth of 8.0 ft. 

Deac:ription and 
claaaification of aoila 
baaed on viaual 
examination of aplit 
apoon aamplea. 

Color deac:ri])tiona . 
from the GSA Rock 
Color Chart (1948). 

Borehole bac:kfill.d 
with 
cement/bentonite 
crout 12-2-81. 



Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

6 

Last 
LINDE AIR PRODUCI'S 

100. 

Description and 
clauifieation of 10ila 
baaed OD viauaJ 
examination of cplit 
apoon aamples. 

Color deseri_ptiona 
from the GSA Rock 
Color Cbart (1~). 

Bor.bole bac:kfllled 
with 
cement /bentonite 
crout 12-2-88. 

HOLE NO. 
B29R8:Z 



Dan Johnson 

Last 
LINDE AIR PRODUCTS 

Sampled and ramma 
lo_gged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Description and 
clauification of 10ill 
bued on visual 
examination of aplit 
apoon aampl•. 

Color deacri_ptiona 
from the GSA Rock 
Color Chan (1P48). 

Borehole backfilled 
with 
eaDaant/bento~te 
p-out 12-2-88. 



IJJ ' . . 

LINDE AIR PRODUCTS 

Dan Johnson 

Lut 

Deacri_ption and 
cluaifier.tion of 10ila 
baaed OD viaual 
examinr.tion of •plit 
•poon urnpl•. 

Color deacri_ption. 
from the GSA Rock 
Color Cht.n (1948). 

Borehole bt.cldilled 
with 
cement/bentoni~ 
P'OUt 12-6-88. 



1.6 7-13 
16 

none 

:I: .... 
Q. 
UJ c 

FUSRAP 

Dan Johnson 

•tiff1 110me fiNuru with 
•i.puficantly when molded 

fin&er•. 

Lut 
LINDE AIR PRODUCTS 

D.-cri_ption and 
clauification o( 110U. 
bued on vilual 
examination of •plit 
•poon .. mpl ... 

Color d.-cri_ption. 
from the GSA Rock 
Color Chan (1P48). 

Borehole backfilled 
with 
cement /bentonite& 
rrout 12-6-88: • 

HOLE NO. 
B29R86 



0.8 3-4-4 
3 

1.2 3-3-g 
11 

1.6 11-18-
21-27 

Dan Johnson 
(T~late: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION NOTES ON: 

Last 
LINDE AIR PRODUCI'S 

,....=-=-,....,----

Sampled and ~amma 
logged by 
TMA/Eberline Ine. 
a depth of 10.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 1.3 ft. 

Description and 
cluaifieation of aoUs 
baaed on viaual 
examination of apUt 
apoon aamplee. 

Color descri_ptiona 
from the GSA Roek 
Color Chart (1~). 

Borehole baelrfilled 
with 
cement /bentonite 
pou\ 12-6-88. 

Bl9R87 



Dan Johnson 

UNDE AIR PRODUCTS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

S8J!1pled br 
TMA/Eberline Inc. 
from 17.0 ~o 21.0 ft. 

Gamma logJed by 
TMA/Eberhne Inc. 
a dep~h of 21.0 ft. 

Top of undi.~urbed 
ma~erial encountered 
at a dep~h of 17.1 ft. 

Deecrip~ion and 
c:Jauificaiion of aoila 
bued on viaual 
examination of aplit 
apoon nmpl•. 

Borehole backfilled 
with 
c:eman~/bentonite 
pvut 12-lS-88: 



Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

LINDE AIR PRODUCI'S 

Deec:ription and 
cluaifiea~ion of aoila 
baaed on viaual 
examination of aplit 
apoon umpla. 

Color dac:ri_ptiona . 
from the GSA Rock 
Color Chari (1~). 

Borehole bacldilled 
wi~h 
cement/bentonite 
crout 12-6-88. 

B29R91 



• SPLIT SPOON· 
DENNISON P • ~~ 

UJ • 
~ 
1- J: 

Dan Johnson 

AL DEPTH 
6.0 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Advanc:e boreho,Ie 
uainr 4-1 "in. 
aiem aufera io a 

~'-'an~~.,....,.....,....-=--:-;:,=-==-=-==---'=-=--=-~==-'rl depth o 6.0 ft. 

Laat 
LINDE AIR PRODUCTS 

Sampled and (amma 
lc>gged by 
TMA/Eberline Inc:. io 
a depih of 6.0 ft. 

Dac:ripiion and 
c:laaaific:aiion of aoill 
baaed on viaual 
examination of aplii 
apoon aampl•. 

Color dac:ri_piiona 
from ihe GSA Roc:lt 
Color Chari (1P48). 

~~ole bac:ltfilled 

c:emeni /benioniie 
croui 12-8-88. 

Bi9R92 



none Dan Johnson 

ELEV. DESCRIPTION AND CLASSIFICATION 

6 

LINDE AIR PRODUCI'S 

NOTES ON: 

Sampled and ramma 
logged by 
TMA/Eberline Inc. ~o 
a depth of 8.0 ft. 

Top of unditturbed 
material encountered 
at a depth o( 4.4 ft. 

Description and 
cluaification of aoila 
baaed on vitual 
examination of aplit 
apoon aampl•. 

Color daeri_ptiona 
Crom the GSA Roclr. 
Color Chari (1~). 

Borehole backfill.d 
with 
cement/bentonite 
p-out 12-D-88. 



none Dan Johnson 

::r: 
I-

I!; 
DESCRIPTION AND CLASSIFICATION 

c 

fi 

Last 
LINDE AIR PRODUCI'S 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and f&mma 
logged by 
TMA/Eberline Inc. 
a depth of 6.0 ft. 

Top of undiaturbed 
material encountered 
at a depth of 3.9 ft. 

Deaeripiion and 
. c:luaification of aoila 

bued on viaual 
examination of aplit 
apoon aampl•. 

Color deaeri_ptiona 
from the GSA Rock 
Color Chart (1~). 

Borehole bac:kfilled 
.with 
cenlent/lMnltonlte 
IJ'OUt 12-9-88; 



Dan Johnson 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

"""""""""""-' '='-=-~-:=--==:-::-====-=::-:-::;-;;=-::-~:;;;>~-;--' ~ Sampled and pmma 
loned by 
TMA/Eberline Inc. to 
a depth of 6.0 ft. · 

LINDE AIR PRODUCI'S 

Top of undisturbed 
material encountered 
at a depth of 8.2 ft. 

Deacri_ption and 
cluaification of 110ila 
baaed on viaual 
examination of 1plit 
1poon •amplee. 

Color deacri_ptiona 
from the GSA Rock 
Color Chari (1948). 

Borehole backfilled 
with 
cement /bentonik 
JI'OUt 12-7-88. 



ST • SHELBY TUBE SITE 
TCHER 0 • OTHER 

6 

·nan Johnson 

DESCRIPTION AND CLASSIFICATION 

Last 
LINDE AIR PRODUCTS 

AL DEPTH 
6.0 

NOTES ON: 
WATER LEVELS, 
IJATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled and 1amma 
logged by 
TMA/Eberline Inc. 
a depth of 6 n. 
Top of undiaturbed 
material encountered 
at a depth of lS. 7 ft. 

Duc:ription and 
claa~ification of aoi.la 
baaed on viaual 
examination of aplit 
apoon aampl ... 

Color duc:riptio1111 
from the GSA Rock 
Color Chan (U148). 

Borehole backfilled 
with 
cement /ben toni~ 
crout 12-13-88. 

00 



Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

6 
17 

~~+---------~~--~~-=~~--------~ 

Last 
LINDE AIR PRODUCfS 

Sampled and ramma 
loEged by 
TMA/Eberline Inc. to 
a depth of 6 ft. 

Top of undiaiurbed 
material encountered 
at a depth of S.O ft. 

Deacription and 
cluaification of .oils 
baaed on viaual 
examination of aplit 
apoon aamplea. 

Color deacri_ptiona 
from the GSA Rock 
Color Chan (1~8). 

Borehole backfilled 
with 
c:ement/bentonite 
trOUt 12-8-88. 

NO. 
B29R101 



FUSRAP 

Dan Johnson 

Lest 
LINDE AIR PRODUCI'S 

Sampled and ~amma 
loned by 
TMA/Eberline Ine. 
a depth of 6 Ct. 

Deacri_ption and 
elauifieation of 10ila 
baud on viaual 
examination of aplit 
apoon aamplu. 

Color deacri_ptiona . 
from the GSA R.oek 
Color Chan (1948). 

Borehole br.c:kfilled 
with 
cement /bentonite 
crout 12-7-88~ 



Dan Johnson 

1.6 - 3.2 ft. GRA.'VEL Light Bluuh Gray 
(6B7/1\, powered ala.g a.nd ala.g c:hipe up io 
1/2w 1 a£ bottom of all.i u red bric:lt in black 
uh. 

- S.8 FT . .cLAY Light Brown (6YR 6/6), 
h~~~: pla.atic:ity: benda alightly betore 
bra · , no thraad. 

Lest 
LINDE AIR PRODUCI'S 

Sampled and pmma 
logged by 
TMA/Eberline Inc:. to 
a depth of6 ft. 

Top of unduturbed 
material encountered 
at a depth of 3.8 ft. 

Deacription and 
cla.uific:ation ofaoila 
baaed on viaual 
examination of apllt 
apoon aamplea. 

Color deac:rij)tiona 
from the GSA Rock 
Color Chart (1~). 

Borahole bac:ld'ill.d 
with 
cement /bentonite 
~ut 12-~-88. 

NO. 
B29R103 



none 

~ 
Q.. 
LLJ c 

Dan Johnson 

Last 
LINDE AIR PRODUCTS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 

OF 
ETC. 

Sampled and ranuna 
logged by 
TMA/Eberline Inc. 
a depth of 6ft. 

Description and 
elaaaification of aoila 
baaed on viaual 
examination of split 
opoon •ampl81. 

Color deac:ri_ptiona 
from the GSA Rock 
Color Chart (1~8). 

Borehole backfilled 
with 
cenllnt/bentonjte 
IJ'OUt 12-7-88: 

04 



!JOB NO. jSHEET NO. jHOLE NO. 

GEOLOGIC DRILL LOG FUSRAP 1145011291 1 OF 1 I B29R10S 
ROJECT 

SITE jCOORDIMATES and/or STATIONINGS !ANGLE FRC»4 HORI.EARING 

Linde I N 1,845.0 E 2 780.0 I Vertical I NOE 
BEGUN jCOMPLETEO ~RILLER RILL MAKE AND MOOEL jSIZE joVERBURDEN ~OCIC (FT.) ~OTAL DEPTH 

12-6-88!12-6-881 Layne-Northern CME55 17.5 in I 6.0 I 0.0 I 6.0 
CORE RECOVERY CFT ./X) jCORE BOXESjSAMPLESIEL. TOP CASING jGRWND EL. I~PTH/EL. GRWND WATER PEPTH/EL. TOP OF ROCK 

3.0/50 I 0 I 3 I I It ~ =~ I NA/NA 
SAMPLE HAMMER WEIGHT/FALL rCASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs/30 in none I Dan Johnson 

~ =o::: ;· cJ~~ p~~E en (T~late: BCHTLLS) 

~ 0 ~ ~..r ~ J: :'. ELEV. t ~ DESCRIPTION AND CLASSIFICATION 
- UJ uo (I) CtJ-t UJ • UJ Q.. 

~ 
0::: u cnz.... (I) • :E:ZZ c <t 

UJ 0 ~;..,~~ UJU) ~ 0::: 
...J u IQ -...Ju)O:::• .... J: (!) 

lm Q..Q.. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

~s 2.0 o.4 3-7-6 
6 

ss 2.0 1.2 7-Q-18 
22 

2.0 1.4 8-16-17 
22 

~~ • SPLIT SPOONi ST • SHELBY TUBE 'SITE 
~· DENNISON P • ~JTCHER 0 • OTHER 

I 0.0- 2.2 FT. Ciavp: GBAY.EL VLL Browniah Advance borehole 
Gray (6YR4[ij; al>O\iii«l% d&fpariiclu~ using 4-1/4 in. hollow 
Ample ia muddy, pebble aiM aa large aa 1 · atem aufen to a 

~~1--:::-=---::-::-;=--.:::~;;-;=-t""":":~~-;--;--;----l depth o 6.0 f\. 

~ Moderate Brown (OYR 3/4), minor irr~lar Sampled and gamma 
maurea filled with clay, Liglit Gray (N7J and logged by I

ll 2.2- 6.0 FT. CJ.AY fCLl Undiaturbed clay, 

I 
Medium Gray (N6), aample contain• leu TMA/Eberline Inc. to 
than 6% aubrounded pebblu <1/8" a depth of 6 ft. 

6- diametar. 
Top of undiaturbed 

Bottom of Hole 6.0 ft. 

LINDE AIR PRODUCIS 

material encountered 
at a depth of 2.2 ft. 

Duc:ri_ption and 
claaaification of aoi.la 
bued on viaual 
examination of aplit 
apoon Amplea. 

Color duc:ri_ptiona 
from the GSA Rock 
Color Chart (1Q48). 

Borehole backfilled 
with 
cement /bentonite 
pout 12-7·88. 

last Update: HOLE NO. 
B29R105 



none 

:I: 
~ c. 
LIJ c 

FUSJUP 

LINDE AIR PRODUCTS 

Dan Johnson 

Last 

1tem aufen to a 
depth o 6.0 ft. 

Sampled and &amma 
logged by 
TMA/Eberline Inc .. 
• depth of 6 n. 
Top o( undiaturbed 
material encountered 
at a depth of S.9 fi. 

Ducription and 
cluaification of 10ila 
baaed on viaual 
examination of aplit 
1poon Iampl•. 

Color ducri_ptiona 
!rom the GSA Rock 
Color Chan (1948). 

Borehole bacldilled 
with 
cement /bentoni_te 
IJ'OUt 12-lS-88. 

06 



Dan Johnson 

LINDE AIR PRODUCTS 

Sampled and •amma 
logged by 
TMA/Eberline Inc. 
a depth of 6 ft. 

Top of undi.turbed 
material encountered 
at a depth of 3.8 ft. 

Daqiption and 
clauification of110ila 
baaed on vilual 
.xamination of aplit 
apoon aample1. 

Color deacri_ptiona 
from the GSA Rock 
Color Chan {1~). 

Borehole backfilled 
with 
cemant/bentonik 
p-out 12-14-88. 

07 



6 

Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

aample. Theae 
are fine-grained w1th no 

con,eaum\ color aa the clay. The clay g hard, 
minor th1n fiNuru filled with Medium Light 
G.ray (NS) clay, aub rounded pebblea < 174• 
diame~er. 

Bottom of 

LINDE AIR PRODUCI'S 

AL DEPTH 
8.0 

Deacription and 
claaaification or aoill 
baaed on viaual 
u:aminaiion or aplii 
apoon aampl•. 

Color dacri_piiona 
from the GSA Rock 
Color Chan (1~). 

Borehole backfilled 
with 
cenleni/bentonlte 
crout 12-14-88. 

B29R108 



none 

::z: .... 
fb c 

Dan Johnson 

LINDE AIR PRODUCI'S 

Sampled and &amm& 
logged by 
TMA/Eberline Inc. 
a depth o{ 6 n. 

Deecription and 
cluaifieation of aoila 
baaed on vuual 
examination o{ aplit 
apoon aampla. 

Color daeri_ptiona . 
from the GSA Roclt 
Color Chart (1948). 

Borehole bac:ldilled 
with 
cement/bentonite 
grout 12-14-88. 



!JOB NO. !SHEET NO. !HOLE NO. 

GEOLOGIC DRILL LOG FUSIUP 1145011291 1 OF 1 I B29R112 
ROJECT 

SITE jcooRDINATES and/or STATIONINGS !ANGLE FRC»> HORI,EARING 

Linde I N 2,100.0 E 2,820.0 I Vertical I NOE 
BEGUN !COMPLETED f>RILLER f>RILL MAKE AND MOOEL jsiZE ~VERBURDEN ~OCK CFT.) ~OTAL DEPTH 

12-7-88112-7-881 Layne-Northern I CMESS 17 .S in I 6.0 L 0.0 I 6.0 
CORE RECOVERY (FT./X) !CORE BOXESISAMPLESIEL. TOP CASING IGROUND EL. I~PTH/EL. GROUND WATER f>EPTH/EL. TOP OF ROCK 

3.5/58 I 0 J 3 1 I II ~ ~~ I NA/NA 
SAMPLE HAMMER WEIGHT/FALL !CASING LEFT IN HOLE: DIA./LENGTH !LOGGED BY: 

140 lbs/30 in I none I Dan Johnson 

ss 2.0 1.2 4-9-6 
10 

ss 

2.0 0.9 4-6-12 
16 

2.0 1.4 6-11-U 
19 

ISS • SPLIT SPOONi ST '"' SHELBY TUBE 'SITE p• DENNISON P • ~JTCHER 0 '"' OTHER 

-

:::r:: ..... 
Q. 
IJJ 
0 

(Template: BCHTLLS) 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
. CHARACTER OF 

DRILLING, ETC. 
IJ 0.0- 2.2 FT. Clavn" GRAVEL FILl Olive Advance borehole 
lJ ~ray (6Y~UJ· No l>laat1city, crumblu1 • • uaing 4-1/.j in. hollow 

~cludea black part1cl~ of uh up to 3t8 m atem aufen to a 
!I diameter, ~vel particlu are leu than or depth 0 6.0 ft. 
!1 equal to lf8". 

-t'9'i""""""': 1 • r Sampled and gamma 

I 
; 12.2- 3.0 FT. CI.Ay FILL Dark Redd1ah Brown loned by 

I 
(lOR 3/.j). Mott.le_d col~r and texture, atiff TMA/Eberline Inc. to 
to h~, no pluhc1ty: will not bend before a depth of 6 ft. 

6 _ \ break.inc. 
Top of undisturbed 

-t""""''-t.. 3.0-6.0 ft. IDmiSTDRBEJl CLA:X fCIJ Sandy material encountered 
cl~y, Moderate Bro!'n~.YR 4/4 Wf(h minor at a depth of 3.0 ft. 
Uun fiuurea of med1um light gray clay 
(6N6)1 aomewhat cohuivelatiff to hard, no 
threaa, includea areaa of c ayey aand with no 
coheaion. Theae areu contam about 70% 
aand. 

BoUom of Hole 6.0 ft. 

LINDE AIR PRODUCTS 

Deacription and 
cluaification of aoila 
baaed on viaual 
examination of aplit 
1poon aampl•. 

Color ducri_ptiona 
from the GSA Rock 
Color Chart (1948). 

Borehole bacldilled 
with 
cement /bentonik 
crout 12-7-88.-

Last Update: HOLE NO. 
B29R112 



none 

ELEV. i= 
a.. 
LLI c 

li 

Dan Johnson 

DESCRIPTION AND CLASSIFICATION 

uaky Brown 
pebbles up to 1-1/2•, 

aand and 10% fines in 

1.8 - 2.g FT. cqm.L Duak:y Yellowiah 
Brown (lOY . Stiff" to aoft conaiatency, 
low to medium p aaticity--thread can be 
rolled to 1/4.• before breaking. Thia grades 
to clay of 1imilar charaderiatiCI but with 
mottled color mixture of Light Brown (liYR 
6/4.) and Pale Brown (liYR li/2). 

Last 
LINDE AIR PRODUCTS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 

OF 
ETC. 

1tem aufen to a 
depth o 8.0 ft. 

Sampled and gamma 
logged by 
TMA/Eberline Inc. to 
a depth of 8 ft. 

Top of undiaturbed 
material encountered 
at a depth of 2.g ft. 

Description and 
claa~ification of aoill 
baaed on viaual 
examination of split 
1poon 1amples. 

Color description~ 
from the GSA Rock 
Color Chart (1~). 

Borehole backfilled 
with 
cement /bentonite 
grout 12-7-88. 

HOLE NO. 
B29R114 



none 

ELEV. 
:::t: .... 
0.. 
LLJ c 

Dan Johnson 

Bottom of Hole 6.0 ft. 

LINDE AIR PRODUCTS 

NOTES ON: 
!.lATER LEVELS, 
!.lATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Ducription and 
· claaaific&tion of aoU. 
bued on viau&l 
examination ol 1plit 
1poon l&mplu. 

Color ducr!J>tioDI 
from the GSA Roc1t 
Color Chart (1~). 

Borehole baekf'illed 
with 
cement /bentonite 
r;rout 12-7-88.-

HOLE NO. 
B29R116 



17 

C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

0.0 - 2.1 FT . ....,~~ ....... ~~-
(6YR 5/6). weak to 
no thread, aome very fine 
nnd ,raina. Minor amount. of •ilt and 
•and.. Fill c:onai..u of vuic:ular fly uh and 
pi- of•l~. 

2.1 - !2.9 FT. ~y (CL~Moderate Brown 
(5YR 4./4). edium to "gh dry •trengih, 
weak to medium •tiff thread, moderate 
pl .. ticity, .lightly mowt, very •tiff 
c:onawtenc:y. Thin fiNure. filled with clay, 
Light Olive Gray (6Y 6/1) to Greeni..h Gray 
{6G 6/1) and trace. of fine root• partially 
aec:om~. Trace. of medium to eoane 
nnd. <6%1 maximum particle •iH 1/4.•, 
aubroundea to •ubangUlar. 

At 15' clay bec:oma Pale Brown (5YR5/2). 
Very •lightly moi..t, Yery denae c:ompadion, 
Yery atiff eonailtenc:y. Diftic:ult to c:ut with 
aampliJll tool. Highly reai..tent to 
penetratton wUh SS. ft.icid but eoheaiYe. 

At 25 ft. al4bt inc:reaae in moi..ture content. 
Conailtenc:y beeoma aoft, rolla euily into 
7-9 mm tbru.d. Deforma without rupture. 

Trace<"" 1/2• to S/4• aubrounded p-avell. 

Top of undiaturbed 
material encountered 
at 2.1 ft. 

Sampled It gamma 
logged by 
TMA/Eberline to a 
depth of 6.6 ft. 

Borehole reamed with 
14.• flight auger to a 
depth of 7 ft. 

Tremie grout 12• 
c:onduc:tor eaaing to 
ft. 

Continue advenc:e of 
borehole u.ing 6-1/4.• 
hollow Item augen to 
a depth of 90.! ft. 

Drill hole advenc:e 
u.ing NQ Surface aet 
diamond imJ)regnated 
bit to a d~th of 
160.! ft. Drilling 
fluid u hydrant 
wakr. 

Deaqi_ption It 
clauific:ation of aoill 
ba.ed on vilual 
examination of aplit 
~po<ID aamplu and 
UNIFIED SOIL 
CLASSIFICATON. 

Color duerjptiona 
from the GSA Roek 
Color Chart (1~). 
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~s 2.0 . 2.0 2-:-6 

~s 2.0 2.0 s-6-6 
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BS 2.0 2.0 2-S-6 
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Q. 
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en 
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FUSR.AP 145011291 2 OF 4 I B29W1D 

(Teaplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Slightly moiat, •li(ht increue in dilatancy to 
moderately rapad. Increue in moiature 
contant in ailty clay layera. 

Boundari .. are horiaontal and diatinct. Trace 
of microl&minated layera of vary fme crain 
mature u.nd. 

40- Dac:raue incluaiona of crave) to <S%. 

45-

60-

66-

60-

66-

70 

66.4- 'TS.G FT. f.!tJY ~Moderate Brown 
(6YR 4/4). M umo"ch dry atrensth, 
weak to m.dium atifl' tbrellld, moderate 
pluticity, llightly moiat, very atifl' 
conaiateng. Trace of medium to coarae 
u.nda <6li!J1 maximum panicle aiM 1/4•, 
aubroundea to aubanaUJar. 

~ 7ll.O- 112.ll FT. ClaYII'!'Ir tU.'Nn ,,U'~\ Pal .. 
Last up... .. .: HOLE NO. 

LINDE AIR PRODUCI'S B29W1D 



31 

FUSRA.P 

CT.-plate: BCHTLLS) 

Well aorled, very fine crain ctuarts sand. 
Subrounded p-ain.a, trace fine crain znafic (?) 
particl ... 

Clay ia 6-'7%.1 with aome interbedded clay son .. 
1- than ;,•. 

82.3 - 86.6 FT. SAND ~q~ Olive Grey (6Y 
4/1) to Olive Black5Y /1). Wet, litlle to 
no cohesion. Modera ely lra(:led; few v.fme 
crain, little fine & coarse cram with moaily 
medium crain •ubancular to rounded aand. 
Trace dark lilt 1peca. Few to little pebbl .. 
u 6-llmm rounded particlos. 

COUMM with depth. Increue pebble 

86.6 - OO.S FT. ~SA~ r« Gntn!l 
(SC-GC) MediUm rey NLW et, 
inoderate coh•ion, adh .. ion of clay to 
coarse particl... DenM, 1ti1r 
conailienq-may be due to large particle 
liae. Part1cle liae too larce to determine 
pluticity & thread 

ia pp uaded, moetly medium & coarse 
crain, witn some fin ... lnclUiion~ of 10-12 
mm white l)'plum blob.. 

ancular crave! percent with depth. 
of weathered bedroclt. 

go.3 - OG.2 FT. lllALI$ LiPt Grey (N7) to 
Medium Dark qrey {N4) .. Genei-al: 
III'IP!ac:eoUI ahale mterbedded with c:lean 
lhile and Jr.aum. Gypeum arc?wih il both 
p~ Wlth HCOndary arc?wth OD fracture 
IUrf~. Appear~ u complete replacement, 
marbled and mottled •. 

Jointinc ia princip~ normal to core axil, and 
equal to the l*idinc plane. Abundant 
clOMd micro fracturea with l)'plum ~-

g().3 - 86.0 ft Hi&hJy weathered & fractured. 
Very aoft, c:rumol .. into 2-7mm parallel 
plat. with l!iPt fi.npr preuure. 

- DS.4 ft lhow 70-g()" l)'plum ~-

- 86.6 ft ia extremely fractured u 1-6 mm 
plate.. No lhear 1tren~h, plat .. are normal 
to core axil, with m.llly weathered 1urfac:ea. 
Secondary l)'plum crowth of aome joint 
.un~. 



PROJECT tOB NO. ~rHEET NO. 'HOLE NO. 
GEOLOGIC DRILL LOG FUSRAP 14501129 4 OF 4 B29W1D 

w. 

= 
;u z > p~»E (I) (Te.plate: BCHTLLS) 

~ ; '~ 
:I: u~ NOTES ON: 

~ ELEV. 1-

~~ 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

en J: ui-4 w . Q.. 

~ 
~ en. E:ZZ 

UJ WATER RETURN, 
• LrJCI) t--+-+-i 

c CHARACTER OF 
CD 0:: ..J (!) a:: • 1- J: (!) DRILLING, ETC. 

Q.A. 

-• 99.4 - 138.1 ft. Homoa-enotu clean ahale. -· r--. Maaaive, with aome complete (>90%) r--r--. diaaolut1on featureaJ 2-8 em apaum filled 
-: fradurea and abun ant apaum filled micro - fracturoa. --. Genererally: •li~thtly weathered with little to -· 
== no diacolorat1on. Joint& are 99% normal to 

120- core axil, with random apacing. Moat are _, 
clOHd inaitu and broken either by drill~ or 

NQ 0.0 10.8 == .xtraction from core tube. Some joint - aurfacea ahow well developed IYP'um - cryabla 10-12 mm. -- At 111i'- 116' v~ highly fractured &one. May -- be driller induced. Core piecea appear - mechanically fractured. -- At 118.7- 120ft. Hitly fractured &one. 126--- Abundant platea, -6mm fractured normal - to core axi1, ahowing 40%' to complete - IYplum ~ u clear cryatela. ---= ----ISO--NQ 0.0 10.4 -r-- At 181 - 148ft. interbedded r;nnaceoua ahale. -- M01Uy Medium Li~ht Gret N6) with micro - laminations of Dar Grey ). -= Argillaceotu son .. are diacolored, faded" 

= Sli(hlY more weathered. Inereue in void . 
rat1o with decreue in .trength " hardneaa. 

186-= Abundant ~um filled micro fracturoa with 

= llpaclq 2- . 

=i ____, 
-------140-1--

~Q ~0.0 9.9 1--...._ ...._ 
-- At 142.0 ft., inkrbedded microc~talline 
:-- dol01tone. Browniah Grey (6 4/1), alight 1--
1-- increue in hardneaa and ati'enith. 
1--- 142- 144ft. coane aand aiM round concretiona - with IYplum fillinc. No reaction to HCl. 146-== .._ Grad .. ditfuaely into ahale at 146' . - 146- 160.8 FT. SliALB Dark Greeniah Grey - ~y 4/1). Abundant clOHd micro fracturoa. -- me have co~lete f.rvum cryatal - develoE:;nt. oderate y hard, brew with - alight er proaaure at contact& with · = ~Yp&um. 

-
Some diuolution featuroa. 

460.L 160--= ~ Drill hole completed 
Bottom of Borehole 160.8 Ft. u a monitoring well 

2-8-89 . 

. 
~ 

~~ • SPLIT SPOOf4~ ST .. SHELBY TUBE I SITE Last Update: HOLE NO. 
• DENNISON P • ITCHER 0 • OTHER LINDE AIR PRODUCTS B29W1D 



-4-g 
1Z 

2.0 1.2 3-6-g 
11 

2.0 0.2 2-4-4 
6 

C.A. Clark 

1.8- 31U FT.~ (Cit) Pale Brown {6YR 
4/1). Very •lihiY mo~at, becomins moilt at 
60 ft. MOderate cohuionL medium atiff to 
atiff conaiatency. Trace (11-7%) coarae aand 
and fine sravel incluaiona. 

Coarae aand •iN p-ey clay blebl to 10 ft. 

Sllirhtly plutic, mold il atiff, rupturu with 
little flnlrer preuure. 

At 10 ft. Some aoft 1rNf clay blebs1 coarae aand 
liM. Fine, round_il"&vel aiM inCJuaiona. Very 
lligbtly moilt, atiff conailtaney. 

At 20 ft. pale brown clay l..~ery alishtly moiat. 
Sliirbt plutieity, moatay due to low moilture 
content. Mold il atiff, rupturea with little 
~ preuure. Some fine ;ravel liM 
(1/4-1/2") inclUiiona. 

Structure ia homopnoua, mu.ive with no 
lamination~. 

'LINDE AIR PRODUCTS 
Last 

Top of undiaturbed 
material encountered 
at 1.8 ft. 

Sampled & samma 
logged by 
TMA/Eberline to a 
depth of 4.0 ft. 

Borehole reamed with 
14" flisht au~rer to a 
depth of 7ft. 

Tremie srout 12" 
conductor euinlr to 7 
ft. 

Continue advance of 
borehole uainlr 6-1/4" 
hollow atem augen to 
a depth of 82.3 ft. 

Drill bole advance 
~ NQ Surface aet 
diamond imP.regnated 
bit to a d~th of 
163.6 ft. Drillinlr 
fluid il hydrant 
water. 

Deaeri_ption & 
elauification of aoila 
baaed on viaual 
examination of 1plit 
~poon aamplea and 
UNIFIED SOIL 
CLASSIFICATON. 

Color ducrl_ptiona 
from the GSA Rock 
Color Chart (1~). 

HOLE NO. 
B29W3D 
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GEOLOGIC DRILL LOG 

~s 2.0 2.0 -2-2-3 
6 

~s 2.0 2.0 2-:-2 

JiS 2.0 2.0 1-2-10 
11 

ELEV. 

661.7_ 

663.0.. 

539.(.. 

ISs • sPLIT SPOON· sr • sHELBY _r~E 11 s ITE 
~· DENNISON P • ~ITCHER 0 • OTHER 

40-~ 

I 
46-

60-

&6-

70 

FUSRAP 

CT.-plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

······························································· 

39.6- -&8~20- • • ~ ~ilhr C'!T.A.V ...,d 
CLAY -l 'fwo la;,en are _diatinct: 
~oatly j:!rown~!_l. Grey ( YR 4/~, with Pale 
Brown (6YR 6/2) lay:en 1/2 - 1 thick. 
Inereue aoftn ... , molda euily without 
rupture. Trace to few coarse Jr&in, an&Ular 
eand inelueiona. Soft sreY clay bleba. 

Layen are barallel, nonnal to eplit 1poon axil, 
with 1lig t undulation. Thicltn ... of layer 
and alternation ia random. 

Darker colored layen tend to be slightly more 
1tiff, brittle, w1th higher moilture content 
and quicker dilatancy. 

·································································· 
-&8.2- 61.8 FT. ~y (CLl Pale Brown (6YR 

u~~- Very aliihiY mOi& , becoming mo11t at 
. Moderate coheaiont medium 1tiff to 

•tiff conailteney. Trace ( -7%) coarse aand 
and fine gravel inelueiona. 

At 60ft. browniah creY clay, no evidence of 
banding. Appean homo_JenoUI. Little to few 
medium and coane-l'J:!ned aand inelueiona. 
Soft and pliable, mo dl euily, without 
deformat1on, rupture or atreaa c:raeb. 

61.8 - 6U FT. ""'"' SAND (SC) Pale Brown 
(6YR 6/2). Slightly moiat, very wellaorted, 
line and very fine grained ailica 1and. Trace 

~ 
coane:~ed 1uban&War eand. Clay il r 
10-12'-'t• adb adhere. to fine partie!•. No thread, 
llight p utieity, crumbly. Well compac~, 
denae. 

J 

64.3 - 78.2 FT. ctv:w, SAND wjth ~RA.rl/ 
~-SC) Pale 7owilh BrownlOYRB2). 

lightly moilt medium 1tiff ~ •tift' 
conaiateney. No dilatant reaction, no 
thread, very 1light plutieity, •hin• when 
ameiU'ed, moderate reeiatenee to 1ampler 
advance, may be due to large gravel 
co~tion. Denae compaction. 

Sand il 60 percent, moatly u very fine and fine 
(r&ined with few coarse-grained 1and. 
Gravel i112-16 mm elongate and 
auban~ar. Clay ;Jheree ~coarse grained 
partief•. 

Denae 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Last~: HOLE NO. 
LINDE AIR PRODUCI'S Bl9W3D 



IPROJECT 

I
JOB 110. JsHEET 110. !HOLE 110. 

GEOLOGIC DRILL LOG 

as 2.0 o.9 22-21-
s7-5o 

2.0 0.9 4-13:~ 
50/1" 

~c 9.8 9.6 

~Q !.1 3.2 

~Q 8..! 8..! 

~Q 0.0 9.~ 

~Q JLO.O 8.7 

52!.0_ 

618.9_ 

616.8 

612.6-

50!.4... 

501.& 

~s • SPLIT SPOON· sr • SHELBY TUBE jsnE P• DENNISON p • ~ITCHER 0 • OTHER 

FUSRAP 145011291 3 Of s I Bl9W3D 

::J: 
~ 
Q. 
L&J c 

(Te.plate: BCHTLLS) 

DESCRIPTION AND Ci._qSSIFICATION 

Well compacted, well IM>r·ied. 

At 68 ft. Clay percent incre- fine-Jrained 
aand deere-. Very deDH, difficult to 1plit 
with 1ampling tool. 

~~:-: 

:f,.;. 78.2 - 8U FT. ~c:r SAND 11111 ~RAVEL 
~::~. (SC-GC) Pak rown (6YR 6 2 . Slightly 

80- .:_,.;_g moiat io moiat, medium danae to deDH. 
:~~~ Jl Sli~tht cohuion1 no thread, pluticity 
~~-· indeterminate aue to large paniclu. 

~ ~G:ravel ia 46 %, moetly 10-20mm, aubangular to

1 1-- rounded. Sand ia pp-lf'aded1 moatly coarae 
1-- and fine-grained aubangular 11lica eand. 
I-- at 80 ft. introduce v .10ft gypaum blob.. Moet 
~ crumble with v.little finger creaaure. 

86-1--

~ 
:::r:: 
:::r:: 
~ 

!H)-~ 

~ 
~ 
~ 
~ 

96-~ 
~ 
~ E 
~ 
p: 

too-l= 
I= 
f---
1--
1--
1--
1--
1-
f---
1--
1--

106-~ 
1--
1--
1-
f---
1--
1--
1--
1--
1--

1= uo-;-
···--1--
1--
1--
1--
1--
1-
~ 
~ 
~ 

82.!- 86.4 FT. S11.AI.B Light Grey (N7). 
Hard{ elightly weathered with little to no 
diaco oration. Jointing ia normal to core 
axil alightly undulating. 

82.8 - 86.4 ft. ffi&hly fractured in 2-7mm 
parallel plat... Jointing ia normal to core 
axil. Tracu of gypaum filling. Fracture~ 
occur predominately at IYJ)IIum contact.. 

86.4 - 88.7 FT. D~NE L~ht Olive 
Grey (6Y6{ll: 'crocryrtalline, with 
abundant -2mm elongate gyp1um 
incluaiona. Slight reaction to HCI. Slightly 
diacolorod and weathered, medium hard. 
Jointi.nJ ia normal to core axil,iilli htly 
etepped with aome fully develo l JYPium 
ery~tala. Some 1-2mm gyeum lied 
~turea, paralle~to~lightly inclined (5-10 
de,....... to ooen Iracturea. 

88.7-97.7 FT. ~.!.~US SBAJ..1.I: 
with abundanilutTonearurea, 
alternating iota! nplacment with ewirla 
2-!mm apota. Medium Lirht Grey (N6j, io 
Very Light Grey (N8) marbled with 
yellowiah ~ JYPIUDl. 

At 96.1 - 96.6 ft. abundant micro fracturea, 
normal io con axil, cloeely apaced, l-2mm. 
Fracturea with alight praaure at contact of 
l)'plum and ehale inio parallel plate~. 

Dec:reue in poreentap of arcWaceoua 
component, incnue in hli.rdne11 to moderate 
aoft io lOft. Soft sone are controlled by 
pG'CeDt gypaum. Blob. and awirl sonos ehow 
trace complek cryatal development. 

97.7- 99.7 FT. f.~D Light Olive 
Grey (5Y 6/1 ~ ~88 ft., moderate to 
higlily weathered, diacolond-pale. Soft 
hanme~~ with incnue in void apace. Some 
fracturea in parallel1-2mm plat.., normal io 
con axil, controlled bf l)'plum-doloetone 
contact. _!fi~h incre&_!Ull; depth, d~~ue 
~~rV~Wum nued vun. vonl~ta are tain~ 

99.7- 1!4.9 FT. SBALB Moetly Medium Light 
Grey (N6). M~y fractUred, joint 
•Pacinc ia 2-! in. All jointing ia normal io 
con axil, alightly undUlatinJ. Jointing ia 
controlled by either: micro-fracturea filled 
with JYPium or at contact of 6-7mm 
fracture with JYPium filling and ahale. 
Parallel plat., normal io con axil. 1M) 
percent of fracturea an ~open, probably 
inec:hanically induced. Moat joint •urf
ehow a minimum of SO pG'CeDt cryetal 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Last Update: HOLE 110. 
Bl9W3D LINDE AIR PRODUCI'S 
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NOTES ON: 
ELEV. 
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t
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DESCRIPTION AND CLASSIFICATION WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

~Q 0.0 10.3 

J'lQ 0.0 10.0 

~Q 0.0 10.0 

~S • SPLIT SPOONi ST • SHELBY TUBE 'SITE 
~· DENNISON P • ~ITCHER 0 • OTHER 

~: 

~· ,....__: 
~· 

= t= 

development. 

Shale ia homoJeneoua, with 10me interbedded 
layen 2-r with alternating gradation of 
color. Layen are non:nal to core axil. Moet 
diuolution featurea are 1-3mm 1pherical 
bleb.. Hard to moderately hard, ali~thtly 
diacolored and weathered. 1--

1--
1--

no-t= 
f-
f-
f-
f-
f-
f-
f-
f-
f-
f-
f--

. Core pieces increue to 4• by 117ft., jointin, 
remaina parallel and norinal to core axil, 

· bec:omiDJ planar and 1m00th. 

12&-t= 
1--
~ 
~ 
~ 
~ 
~ 

Random IYPIWD filled fracturell, 1-3 em. Soft, 
brealu eUily from contact with •hale. 

At 123.8 ft., a 1ingle vertical fracture, 0.65 ft. in 
length, intersecting the core. Sharp and 
clean with no diacoloration, staining, or 
weatherinJ. 

1::: At 128ft. diuolution features are pinkiah. 
1--
1--

130-l= 
1--
1--
1-
f--
f--
1--
f--
f--
1--
f--

At 130.4 - 133.2 ft. Shale lhowa hematite ataina 
u faint 5-7 em 1potl. 

466.3_ 135-1-rf----lll------------------l 
~ 
~ 
~ 
~ 
~ 
~ 

140 u::= F 

~ 
~ 
~ F 
~ 

145-E 

1S4.9 - 146.6 FT. Ar:pll.., ir..ALE Light 
Grey (N7\ to Dark GnyNS~ Abundant 
interbedaed lfPIWD m~cro laminationa, 
boundariea are di.fl"uae. 

Mud filled worm burroWD1 10ft Mdiment 
deformation. Beddini 11 predominately 
parallel, non:nal to core axil. AltematiDJ 
irradational colon, app4!an more weathered, 
faded. Moderately bard, aome li~tht colored 
layers aofter. Some alil;rationa to clay. 

With depth, increue occurrence _of sr•um filled 
micro fracturell, parallel with beddini 
planea. 

At 144.6 ft., introduce beddin.J layers which are 
pale yellowish brown and li~tht brown. Core 
pieces increue to 0.6 to 0.8 ft. ·tc: 

~ hAt 145 - 146.6 ft., abundant 1-2mm IY•um r 
f-r-J filled micro fracturell parallel and non:nal to 
~ core axil. Controll;d by p-adation color 
~ \ chanps. 

451 5 :::z=! 146.6- 149.7 FT. DOLOSTOru Olive Grey 
• 160-L- (5Y 4/1) and <;>live Bl~1Y 2/1\: =E Micro-cryatalline, very alii t read1on to 

r 

447.1 

:;:::::::: BCl. Di.fl"erent from doloetone sone at 85ft. 

~ VUJUlar with tracea of pyrite. Abundant void 
fL-. apac:ea, but not interconnected. p:: 
F= 

t\149.7- 153.5 FT. Amp~ ~Medium f I\ Grey (N5), alternatuli&Yen~t and / 

Drill hole completed 
u a monitorinJ well 
2-10-89. 

LINDE AIR PRODUCI'S 
Last Update: HOLE NO. . 

B29W3D 



GEOLOGIC DRILL LOG 
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PROJECT IJOB NO. jsHEET NO. jHOLE NO. 
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CT.-plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

dark creya. Some iY])IWD filled micro 
fradllNI, pan.llel to bedd.i.nc layera, normal 
to core IIXla. 

l&litrhtly fractured, 0.6 ft. average core piece. 
Moderately hard, brittle, no diacolorationa, 
very aliptly weathered. 

Bottom of Bortilole 163.6 Ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Lut Update: HOLE NO. 
B29W3D LINDE AIR PRODUCI'S 
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3-6 
6 

2.0 2.0 3-6-6 
8 

FUSRAP 

0.0- 0 
(6YR 

C.A. Clark 

Eo coarse fine & medium 
grua rooil, little to 110me decompoation of 
orga.nica. Moderately p-aded, medium to 
very fine aand, m011tly aubancular felaica. 

0.6 - M.4 FT. CI.AY~CL) Moderate Brown 
(6YR 4/4). Top 2 1i very alightly moiat to 
dry. Water content ia low and the 110il 
atructure ia compact. M~erate coheaion, 
atiff to very atiff conaiatency. Sample cannot 
be indented with fingera. 

Some incluaiona of coarse sand and fine to 
coarae cravela (up to 1/2•). Sand ai.H 
particlea tend to be rounded, coarse particlea 
are aubrounded to aubancular. 

Trace of clar(?) filled deaaication crac.b to 12 
ft. Top 6 abow trace of fine root.. 

Structure ia homogeneoua, with no 
atratification. Phyaical properiiea are 
uniform. 

At 16 ft. reeiatence to aampler _penetration 
decnuea, moiature content mcreuea and 
conaiatency becomea 110ft to medium atiff. 
Slight pluticity 1 thread rupt11n11 at 7mm 
with abundant aelormation c:rac:b. 

Few atrongly decompoced arkoeic(Tl incluaiona, 
4-6mm, which dilinticrate witfllittle finger 
preaaure into maficali. muacovite. 

Lut 

Top of undiaturbed 
material encountered 
at sround aurface. 

Sampled & pmma 
logged by 
TMA/Eberline to a 
depth of 6.0 ft. 

Borehole reamed with 
14• night auger to a 
depth of 7 ft. 

Tremie srout n• 
conductor cuing to 1 
ft. 

Continue advance of 
borehole uaing 6-1/4• 
hollow atem augera to 
a depth of86.T ft. 

Drill hole advance 
uaing NQ Surface aet 
diamond impregnated 
bit to a d~th of 
164.2 ft. Drilling 
fluid ia hydrant 
water. 

Deacz1ption k 
da~~ification of110ila 
baaed on viaual 
examination of aplit 
~~n aamplea and 
UNIFIED SOIL 
CLASSIFICATON. 

Color deacri_ptiona 
from the GSA Rock 
Color Chart (1~). 
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FUSRAP 

(T.-plate: BCHTLLS) 

component em bec:o1111 .. 
more pliable, eaafly 
ru~ture with Medium 
tt1ff conaiateney, retaina thape. 
Sli&ht pluticity, tlow reaction to thaltinc. 

Silty CLAY layer ia 1-Smm, tenda to be 
browniah rrey. Sli(hUy hiJher moiature 
content, quicker dilatancy. Difficult to 
determine phyaical propeni .. , tample 
quantity too IID&ll. 

Structure ia norm&! to core axial]x!undari .. 
between layen are distinct. no tand or 
crave! incluaiona. 

At 40 ft., nmple 1tic:b to aplit tpoon tidet. No 
~and or crave! incluaiona. Trace to tome 
rreY clay blebl. Some •in&le &rain 
laminat1ona of rrey lilt or clay. Sample 
brew euily at thlt contact. Parallel in 
ttructure, normal to u axil. Dec:omu moiat. 

67.3- N.2 FT. CLAY(~ Moderate Brown 
(6YR4/4) to BrowniSh rey (6YR 4/1). 
Moiat, mOderate cohMion, mOderate to toft 
mold, lli&htly plutic, thread to 2mm prior 
to n.tpture. 

Mottly u 0.6 - 54.4 ft.1 except few 
coaree-cnined •iae mclua1ona. Some 1-2mm 
10ft IN)' clap blebt. Non tticky, no 
ltn.tcture, muaive. 

Clay ill moilt, toft conaiateney wUh aliPt 
pJuticity, dull thine when tmeared. 
Non-ttidty, molda without rupture. Trace 
ofcoaree-&rained tubrounded aand. 

No ltructure, homopneoua browniah CNY clay. 

Trace INY clay blebt. 

At 10 ft., homoreneoua srey clar thin 
interbedded .m.Ie-&rain lammationa of 
medium JNY lean clay or lilt. Sample will 
fail at contact of lammatioDI and clay. 

Lamination. •how: llichtly hi&her moiature 
content, •tiff con~iateney, SliPlt to no 
pluticity. 
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DESCRIPTION AND CLASSIFICATION 

79.2- 86.7ft. ~eencbrGBA~ 
(GC-GS) Matnx ia Pale Brown 6YR 6/2) 
with trace olive grey {6Y4/1) .. Slightly motat, 
medium 1tift' to atiff co111iatency. Moderately 
craded, 10 percent clay, SO percent fine and 
medium-&r&ined 1and, and 60 percent cravel 
angulan. Difficult to roll due to large 
~article 1ise, no dilatancy, alight plutieity. 
Tendl to ahow low dry atrength, perhapa due 
to failure on a ahrinkace eraik. 

86.7- 90.0 FT. ARr.TT.T.Ar.ROUS SHALE 
LiEht Olive Grey_(6Y ~(1J to Dark Grey 
(N3). Slight to mOderatelr weathered, hard, 
ahal'e with random altemationa of light iJ'IIY 
to darker grey layen. Thin laminationa, 
parallel and normal to core axia or •lightly 
wavey. Lighter colon tand to be 11ightly 
aofter. 

Slidlt to moderately fraetund, parallel plato. 
\ ~-6IIJJII, and norinal to core axia. J 

90.0- 92.8 FT. DOLO~NE Light Olive Grey 
{6Y 6/1). Micro cryatine, very alight 
reaction to HCL. Slightly weathered and 
diacolored. Abundant elongate vui!1.1-3= 
with darker olive ~ micro cryatauine 
filling. Some vertical gypoum filled micro 
fraetur;r0;~;- cliuolut1on cavities with 
gyaum . 

Mu.ive1 no atructure. Averap core piece ia 
0.6', JOinting ia parallel, nolmal to core axia, 
with few •lirhtly undulating, motat are planar 
with 40-70 percent ahowing gypaum eryatal 
dn-elopment on joint 1urfaces. 

I 
92.8- 113.7 FT. A _ ... _ JHIALB Light 

Olive Grey f6Y ~f.U to Olive Black (6Y 2/1) 
and Lilrht Grey ~~!J.. to Medium Dar'k Grey 
{N4). Random &ltematio111 of varioua 
colored lamination~. Moderately hard to 
hard, llightly weathared, •light diacoloration 
alone cllieontinuities. Beddina ia parallel, 
nomial to core axia with aome alightly 
undulating. Boundaries are not aharp, but 
diatinctive due to color eb~es. Lamination 
thieknesa ia variable, 1mm - 7em. 

Modarately to higblf fractured, 1pacing ia O.S 
to 1ft .. Jointing_LI parallel, normal ~o core 
axis and follow• bedding planes. Motat 
1urfaces ahow 60-70 percent eryatal 
development. Some 10ft I)'I)IUM aones, 
wuhed out during driJlinl. Difficult ~o 
determine if frae~ures are cloeed in 1i~u. 
Many could be meebanieally opened. 

Abundant aolution cavities, irregular, aome are 
96 ~t of core. Some gypaum filled 
micro frae~ures. 

r 

~
•At 99.9 ft., a 0.4 ft. inten~ively fractured aone. r 

Spacing ia 7-9mm, P.arallel, normal to core 
axia. fuJoraies euj}y_ w.illlaii~ht fin~er 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

LINDE AIR PRODUCI'S 
Last Update: HOLE NO. 
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:::t: u NOTES ON: H ... :::t: DESCRIPTION ANO CLASSIFICATION WATER LEVELS, 
0. 
LAJ 0. WATER RETURN, 

([ c a::: CHARACTER OF 
CD DRILLING, ETC. 

~Q ~.3 ~.9 

482.4.. 

~ 
preuure. Abundant amall, <1c:m aolution 
voida with IYJ)aUm fillinc. At lower contact, 

1--- miNing upaum(?)core, may have wuhed 
I= out during during. 

~ Zonea with larger IYJ)aum filled aolution 

.~ 
eavitiea, tend to nave ~ater joint aacing, 
ufl to 0.8 ft .. Zonea wit amaller ~r.•um 

~ 
fi ed voida tend to be aofter and m emively 

no-~ 
fractured. 

~ At 102.1 - 102.6 ft., intemively fractured, in 
parallel platea 1-2mm thick. Low ahear 

~ atrength, aoft-platea aeparatea with very 

~ ~ht finger preaa~ aome may be 
DMc:hanieally indu . 

~ At 10!.1 to 1U.7 ft. Highly to moderately p::: 
0::: fractured, apacin~ increaaea up to 0.8 n. 

126- Some sonea 0.2- .3 ft. which are intenai~ 

g;; fractw:;; ma.t likely meehanicallh indu . 
Joint • acea are aubrounded, alig t 

E deereue in hardneu and atrength. 

rregular, marbled and mottled IY))aum filled 
iT= aolution cavitiea. Trace cryat&la, ma.t are 

~Q 0.1 ~.7 

~Q p.o.9 10.0 

446.7 

~ amorphoua. 

~ 
~ 

113.7- 117.6 FT 8JI.&LE Medium Grey (N6). 
lSO- Generally m&~~ive, moderately fractured, 

~ with failure oeeurrin&!: contact of ahale and 
IYJXum filled micro turea. Ma.t like!( 

~ DUiehanically induced. Jointin& ia paralla, 

~ normal to core axil. 

~ jaypaum filled diaaolution featurea, <60 percent 

~ 
replacement marbled and awirled, 
114.8-11&.0, 116.~-117.0, 122.6-12!.3 ft. 

1!6- ~lichtly weathered, diaeolored. Moderate finger 
rreuure aeparatea core into paralle~latea, g;; -6mm thick. Tenda to be controll by 

E 
lilbt colored layen. 

lfo~!v'!raee lbow !~rl~ percent cryatal 
onment on 1 acea. 

~ 11'1.6 - 164.7 FT. - . R'HAT.ll! L~t ;;:= 
I:!== OUve GreyJ6Y t~¥1 to Olive Black~ 2/1) 

140-

~ and ~ rey ~ to Medium Dar Grey 
(N4). dom temationa of variou. 
colored laminatiom. Moderately hard to rc: hard, alighUy weathered, alight diaeoloration 

I]:: aloq diKontinuitiea. Bedcliilg ia parallel, 
nomial to core axil with some ali~hUy 

!C undulatiq. Boundariea are not 1 arp, but 

~ 
diatinetive due to color ehangea. Lamination 
thic:lul- ia variable, 1mm-7em. 

146-e lntenaively fractured 117.6-U~ ft., apacing ia 
1em to 4em. Moderately to highly 
weathered, soft to very aoft, aome minerals 

$= leached awar, pitt-ed and c:UKolored. Some 
pPaum filled voida Smm-1em. May be 

~ mtenaified by drillinc. 
~ 129 - 164.2 ft., ma.tly u above. Deereaae 

~ 
.olution eavitiy frequency and aile. Become~~ 
mauive, hard and inereaae average core 

150-
piece to 0.6 ft .. Slightly weatherid, fresh to 

F 8UPtly diaeolored. Drill hole completed 
~ Two 1/4• frac:turea with fresh CYPium 

u a monitoring well 

~ eryatalliDe fillinc. 3-3-89. 
. E At 146.& - 164.2 ft.1 Soft aediment deformation 

u lwirla, cradatlon in colora. Trace 

~ hematite atainl u faint li-8 em blobe. 

Bottom of Borehole 164.2 Ft. 

~~~LrT SPOONr sT. sHELBY TUBE \siTE po: DEW~>lSON P • I'ITCHER 0 • OTHER 

~~,~----------------------.. --------------------------------------------------~--------------~ Last Update: HOLE NO. 
LINDE AIR PRODUCTS B29WSD 
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FUSR.AP 

C.A. Clark 

Sandia medium and coane crain •ubancularw, 
with trace (3%) 1/4" ,ravel. 

U- 4.3 FT.~ ~AND 'SJdli!!;th ¥JJD Pale 
Brown (6Y 2 to 2. ft. orrung 
browniab black 1wamp mud(?). Mud hu 
abundant decompoaed organia fibroua, 10ft 
with high moiature content, high void ratio. 
Deform~ contiderably without rupture, and 
unelll. 

coal fragment. u coane 1and 1iae 

4.3- S9.S FT.~ (CL) Moderate Brown 
(6YR 4/4). ligf y mo11t, moderate 
cohaion, Blight pluticity, very dow 
dilatancy. 

Trace fine ,ravel and coarM rounded 1and. 
Moiature content il very ali,M to 20', hip 
!Wiltance to Ampler advance. 

Thread lhoWI cracb at 12-16mm, brittle. 
Vmic:ally oriented, daiccation c:racb, 10me 

with partial fi1linc of 10ft crey clay to 16 ft. 

Few U0-12%) medium and coarM crain 
IUbancular 1and incluaiont. Trace 1/2"-1" 
IUbrounded ,ravell. 

Structure il mauive with random 10rlin& of 
COarM particlu. 

Trace. of S-6mm moderate yellowilh brown 
reduction (?}1pob. Decompoted blob. of 
very fine lf&lned ~andltone, dilintecrat
with alicht finpr pl'Uiunt. 

Increa~e in moiature content to moiat. Lower 
reailtance to •ampler advance, contiatency 
become~ 10ft to medium •tiff. 

Dec:rea~e occurrence of coane 1iae panicle~, 
sravel ill ... than S%, 16-20mm and round. 

Last 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Top of undiaturbed 
material encountered 
at 4.3. 

Sampled & Jamma 
logged by 
TMA/Eberline to a 
depth of 8.0 ft. 

Borehole reamed with 
14" fii1M au1er to a 
depth of 7 ft. 

Tremie iJ'I)Ut 1%" 
conductor cuin& to 7 
ft. 

Continue advance of 
borehole uain1 6-1/4" 
hollow 1tem augen to 
a depth of ~.1ft. 

Drill hole advance 
uainc NQ Surface Mt 
diamond impregnated 
bit to a d!j>th of 
146.1 ft. Drillinc 
fluid ia hydrant 
water. 

Ducri_ption & 
clauification of 10ill 
bued on viaual 
examination of 1plit 
l!~n •ampJ .. and 
UNIFIED SOIL 
CLASSIFICATON. 

Color ducri_ptiont 
from the GSA Rock 
Color Chan (1~). 

Bi9W7D 
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FUSRAP 

CT.-plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

S!il.S- 86.S FT. RiltY CLAY tiP ,..., 

~~"~!; ,8B~w:ni!:~r!~4l~~~i~~:f.t, 
mocit:raie cohesion, .aft to inedium 1tiff 
conaiakncy, well compaded. Very little to 
no coane IJ"&in li.ae inclUiiona. 

Browniah I"Y. layen tend to 1how: higher 
pluticityJ (medium), .aft'!r con~iltency, . 
lower mo11ture content, wtth no coarH uam 
panicl ... 

Moderate brown layen tend to 1how: 1light to 
no pluticity, higher moilture content, rapid 
dilatancy and few to little very fine grain 
nnd panicl ... 

Structure i.1 veri thin bedded to medium 
bedded (1/4 -4•), parallel, normal to 1plit 
apoon axil. Layer~ an random in tbickn ... 
alkmatiODI. 

At 45 ft., predominantly brownilh sreY clay, 
10ft and liable, molda euily without rupture. 
No atructure vilable in aplit apoon aample. 

Non-atic:ky. Some grey clay blebl, 1-2mm. 
Reduce percent.,e of cravOI and aand. 

At 55 ft., clay becomes atic:ky, medium atiff 
con~i.ltency, al.iibtly moilt. Trace 6-Tmm 
anplar cravel. 

LINDE Alit PRODUCI'S 
Last 1......._••·,HOLE .!!.1t·

BZYW7D 
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80-~ 

(TeMplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

At 76 ft., moatly browniah &reY day, aoft 
conJiatency, pliable. Mold. euily, rolla into 
1/8" thread without rupture, ali~htly moilt. 

At 80 ft., interbedded layera of day with ailty 
clay, ali~ht increue in particle aize. Trace 
very fine grained aand m ailty clay layera. 
Silty clay layera ahow alightly higher 
moiature content_ alow dilatancy, dull ahine 
when ameared. uiltind boundary between 
layera, parallel beddin~, normal to aplit 
apoon axil. 

86-~~r-------------------------------~ 

-I 
·f:;j 

90-~.i::· 

86.3 - 88.4 ft. ~ ~ ~ Pale Brown 
(6YR 6/2). teroeda oclay amination~. 
Slightly moilt to moilt. Sand il very 
fine-p-ained mature quarla, alight c:oheaion, 
medium a tiff to a tiff c:on~iltency. Denu 
compaction, very cloee packed. 

S~ht to non plutic, thread rupturea a.t lcm, 
l Ciull ahine whan amea.red. 

:~~ 
~*-· 88.4- 96.1 ft. Wl-Dd:r: GB.AVEL1G"" 
:-.~~ Browniah G~ YR4/1). MOiii;beC~ 
~.;,::· wet by 90'. w, p-aded, 36 percent fine to 

.. ,,.~ coane-p-ained aand, 46 percent fine and 
• ~-:!'!'· medium p-avela, 20 percant clay. Stiff 

.""..~· con~iltency, denu compaction, moderate 
G6 _ ~:·~ coheaionJ. atro~ adheaion of finea to anllUlar 

r 

';;;.i.~.- cravela. l:loupy, 6-7mm aoft IYJ)Ium blob., 
t:'"j,. dilintep-atee with ~t fina'er preuure. r 

~ '~------------------------~ 
.I 
E :;::::::: 
~ 

100-e 
·E 
~ rc: 
E 

106-E 

~ 
~ 
~ 

E 
110-~ 
~ rc: 
~ 
~ 
~ n= 

96.1-97.8 FT. DOLOW.~ Licht poey (N7) 
and ~t olive p-ey 6Y 6 1). 
Micro-cryatalli.IIe, alight ruction with HCl. 
Modera.tely hard, •lightly to modera.tely 
fra.ctured, fn.cture apacing il 0.3-0.6 ft. 
Slight wea.therin(, rOck il dilcolored, joint 
aurfa.c:a are faded. 

Abundant 1-2mm elonpte vup, aome filled 
wiUl cryatalliMd ~YP~um· 

~oint~ il moatly normal to core axil or 
~lightly inclined 6-20 degrMI. Moatly ~lanu 
or alisMly undula.tin&. Some cloaed Dllcro 
fra.cturea, aome filled with ~YP~um. 

97.8 - 146.1 FT. Arpll"" ~:'f. 
~ Lilbt crey N7 to ·um ark 
1RY (N4). 

97.8- 99.6 FT., 80 ~t complete ID'J)Ium(?) 
repla.cement in d1a10lution fea.turea, awirle<l 
and marbled. Slightlr wea.thered, ali~ht 
diacolora.tion. Hard, difficult to ~cr&tC:h with 
knife. Some cryatal development, aome open 
voida 1-3mm. Graduall~ea mto poey 
lhale with intermittent · lution fe~~.turea. 

99.6 - 146.1 FT. Jointinc il 99 P.!rcent normal 
to core axiiJ moatly planar w1th aome 
~lightly unaula.t~. Joint aurfa.ca are 
roulth, freah or ali~htly diacolored. Moat 
aurfa.ca have aome cryatal development. 
Few cloeed micro fra.cturea, vilible only when ., 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Last Update: HOLE NO. 
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(T-.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

core ia wet. Jointinr ma~tly occurn e.t 
conte.ct of ahale with ~um fillinr; in micro 
fre.du.rea, ma.t likely meeh.nically induc.d. 

At 100.6 - 101.1 ft., diaaolution feature with 80 
~reent (Y'P41um replacement. Competent, 
qhtly weaiher.d, hard. 

At 107.8 - 108.1 ft., hi(hly fractured, pe.ralJal 
plU., may b. driller induc.d. 

At 111.8-US.S ft., fracture ape.cinr; incre&HI to 
1-3", may be mechanically induced, failure 
at conte.ct of abale with &YP'um filled 
microfracturea, c:JOI.d in aitu. 

At 114-129 ft., moderately fracturedJ. apacinr ia 
1-2• wiib few core piec:ea up to O.o'. 
Jointin, ia normal to core axil, planar and 
amooth. M01t joint aurfa.c.ea ahow a\ leut SO 
percent c:ryaial development. Generally tr..h 
io e~htly weatber.d. 

At 119.6 ft., a aingle 46 deg:ree fracture. Clean, 
amootb with tr..h aurfac:e. 

At 120ft., ehale beeoma anrillac:eoua. 
Alknu~tinr; liJ[bt and de.r1t ,;rey. Diffuae 
boundarie~, a6undant microfrac:tW'ell, both 
c:JOI.d and &Yplum filled. Fracture~ parallel 
micro fracture~, brea.kap may be 
meeb&nic:ally induc.d. Core ahowa cloaed 
fraduret wtien wett difficult to differentiak 
with dry core. M0<1erate prMSure requir.d 
to brui eon with hands. 

At 133.9 ft., ehaqe in depa~ition, abale 
bec:oma v.•muddy•, altemaiinJ lamine.UoD.I 
of darker relic material. Rema.tna hard, 
moderate reuure required to ~JCr&tch core 
with knife. Showa abundant microfracturu, 
dOMd when core ia wet. All fraetuna are 
normal to core axil wi~h aome very c:Joee 
1Pacirtc,2-5mm. Fe.int toft Hdiment 
deformation, layer boundarie1 are diffuse, 
but d.iatiDet due to color p-ad.UioD.I. 

A.ppeera alidltly weathered~, faded but not 
diaeolorJed. Some partial &YPium 
~placemnt, JDOaily u 6-7mm 1pbere~~. 

A~ 117 ft., iacreue of aaum filled micro 
frac~uret~ piU'alJel and normal to core axia. 
Jncreue mtquency and thiclm-, up io 
lmm. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Drill bole completed 
u a moniiorina well 
1~2·89. 

Last Update: HOLE NO. 
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C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

0.0- 2.6 FT. !:ILL Silty Sand with~vel. 
Duaky Yellowillh Brown (10YR 2 2). Wet, 
little cohesion, partially cement aoil 
aggreptes, fines adhere to c:oane particles. 
Some blackiah ~y orlf&llia u laminatio1111 
and blebe. 

Wall c:ompac:ted, ali,ht plutic:ity, thread 
ruptuna at 1em, crumbles when rolled. 
Difficult to split spoon ·~le with tool. 
Dull shine when 1meared. 

Pale Brown (6YR &/2) clay, sli,htly moillt, stiff 
to very 1titf CODIIJ.atency. Clay ill 90 percent, 
c:oane ~&nd and crave! ill 10 percent. 
M1.111ive atructure, no ~~ of coane 
particles. Slicht plut1c:ity, atifr mold. Few 
to aome aoft, sreY clay bleba. 

;a:~gJ~!ffi~!t~tn. 
layen 1mm-7em in thiem .... Deereaae 
perc:entace of coane particl• to trace. 
Collllilltency bec:omea 10ft to medium 1tifr, 
low JWiiltence to penetration of aampler. 
Inc:reaae pliability, •liPlt to medium 
plutic:ity 1 molc:ll euily, thread rolll to 
6-7mm Without rupture. 

Layer thic:lm ... ill not uniform, random in 

LINDE AIR PRODUCIS 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Sampled 1.t gamma 
logged by 
TMA/Eberline to a 
depth o( 6.6 ft. 

Borehole reamed with 
14• fli1ht au,er to a 
depth of 6 ft. 

Tremie crout 12• 
conductor c:uinJ to 6 
ft. 

Continue advance of 
borehole uain1 6-1/4• 
hollow Item au1er1 to 
a depth of 96.6 ft. 

Drill hole advance 
uain1 NQ Surface aet 
diamond im~regnated 
bit to a d~th of 
149.4 ft. DrillinJ 
fluid ill hydrant 
water. 

Deac:ri_ption lr. 
cl1.111ification of aoill 
baaed on Yillual 
examination of 1plit 
J!J>O<>D aamples and 
UNIFIED SOIL 
CLASSIFICATON. 

Color desc:ri_ptio1111 
from the GSA Rock 
Color Chart (1948). 
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jJOB NO. lStiEfT NO. jHOI.E NO. 
1145011291 2 OF 5 I B29W9D FUSRAP 

(Teaplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION IC a~~ e~&as, 
I~ !l~!1 ... ~SIURN, 

~~lt:.K OF 
15 IJ![LrNG. ETC. 

i;;'~•~•uu. Sample Mparat• at silty clay 

Silty clay layen tend to be Greyish Red (lOR 
4/2), with alightly higher moisture content, 
alight to non plutic, rapid dilatancy, atifr 
conaiatency and crumbly. 

Clay layen are Brownish Grey (6YR 4[1). 
Slightly lower moisture content, alight to 
medium pluticity, softer consistency 

46 -41', sampler advanc .. 1.4'from weight or 
hammer. Brownish grey clay increue in 
moisture content, aoft and pllable. Rolla 
euily to 1/4• thread without atreaa cracka. 
Sticka to aplit apoon lidea and toola. 

At 54 ft., driller reports decreue in a~er 
advance rate. Iricreue consistency. May be 
increue in coarse aise panicl•. Danae 
compaction, very difficult to aplit sample 
with toola • 

Decreue percentage or COal'M panicl .. , alight 
increa~e in atifin ... , dense compaction. 

LINDE AIR PRODUCI'S 
Last Update:! HOLE ..!!<1· ....... -

.ISl~W~D 



GEOLOGIC DRILL LOG FUSRAP 

(Te.plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Moderate to high ruutence to advance of 
aampler, driller reporia dilficult advance of 
augen. Difficult to 1plit aample with tooil, 
aample will bend slightly when ejected from 
aplit apoon tube. 

Trace medium to coane-cra.ined rounded aand, 
random in occurrance. Mauive atructure, 
few worm,h)}n~urrowa with browni.h &'riY 
clay/ailt . Sample aeparatea at thia 
con tad. 

At 80-82 ft., reautence to aampler advance u 
very high, up to 80 blowa for 1-foot 
advance. Good recovery, ruutence u not a 
function of coarae aiae parliclea. 

l ~·~~um ~~ ~~~tfJ!~~~~RjlJtS"'''·. 
\ . l)'pllum, uncoD80liaated l)'plum u aoft and : 
~ crumbly, adherea to ah;{e parliclea. Shale u f 
~ ana:ular moaUy coane-ai&ed fragment 1iM ~ 
\ ana 1/i--1• fracmenta. Some clab\ aome f 
L ... ~~JY .. ~!!~~~.~.~ •. ~~ .. ~w:g ..... ~~., ............ f 
Q6.6 - 100.6 FT.~ Lirt Grey (N7), to 

Medium L~ht re N6 . Moderately 
weathered, ahowe · erential decompoation 
within laminationa. Top 2 feet are highly 
fractured, core recovered u very aoft and 
friable, beco~ medium hard to medium 
aoft dependent on !fYpaum percent, by Q7 .6 
ft .. lncreaae aolution cavitiea, up to 60 
percent ~Yp~um replacmud. 

1,..,~, ... ,,..n voide, few open and aome partially 
with IYplum. No reaction to HCl. 

oanuun. normal to core axil. Breab 
reuure into 1-!mm platu. 

aurfacea ahow cryatal 
weathered, 
open 

m8CJJINUCIUJ1 induced, 

ON: 
LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
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FUSRAP IJOB NO. JSKEET NO. !HOLE NO. 
145011291 4 OF 5 I B29W9D 

(Teaplate: BCKTLLS) 

DESCRIPTION AND CLASSIFICATION 

tran.lucent. 

}at 102 ft.l becomea interbedded with layen 
micro aminated to thin laminated aa above. 
Layen trend 10-16 decrees down di from 
core axia. Some JYPium filled 
microfractw..., aeparat .. in parallel plat.. 
with alicht to moderate fin&er preuure. 

~ome 1/2-2mm aphererical vup, moet are filled 
with darker obve IITt!V fillinii: few are onen. 

104.4 - 149.4 FT J~lveo•ll SHA~.E 
inkriwdded Sff __ Li!l1t Grey N7) to 
Medium Dark Grey (N . .Moatly 
UJillaceoua ahale, in\er of ahale are 
IIUJlOr component. Structure ia thinly 
laminated to very thin bedded, (1mm-3cm), 
alternating u random ~ationa of light to 
medium dark p-ey. Thicltnea of layen ia 
vari&ble. SligMly undulating, <S derre-, 
normal to core axil. . 

At 110- 112 ft.,SHALE. Greeniah Black (6GY 
2/1), maaaive:'Frieecloaed micro fracture~, 
aome with JYPium filling. Core aeparat .. 
with alight to moderate finger preuure at 
contact of ahale with a•um or within micro 
fracture~. 

All jointina ia normal to core axia, planar, 
amooth, frw.h with trace IYP'um filling. 

Contact. between ehale and argillaceoua abale 
are dilfuae, may be thick interbed. 

112- l4Si.4 FT.,~~~ Altematina co 7r ation;,;iit Grey 
(N7} toG~ Back (N2). Beddirur layen 
are random m thicltn- and alternation. 
Slichtly disturbed, turbulent depoaitionaJ 
environment. Some soft Mdiment 
deformat;ion, trend ia down axia 6-10 
desr-. 

Moatly hard, moderate preaaure required to 
acrakb core. Siiplt to moderate weathering, 
moderately discOlored, faded. Different; 
colored laren abow difrerential 
decompoa1tion. · 

Some complete l)'])lum replacment iD 0.2' to 
OJI' iutervala. Contact. with IYJ»um and 
ahaie are dilfuae, but competent. 

Some 1/4- 1/r' fracture~ with ~um filling. 
Fracturea are moatly normal to core axia or 
dipi.DK 1-6 depoe.., abarp, and planar. Moat 
li&ely doaed iD aitu, and mechanically 
fractured. Some C)'Pium plate~ have 
MP-&rated from bcitli contacta of ahale. 
Different filling than found in aolution 
c:aviti ... Fracture filling ia brighter colored 
and appeara more recent than ~um iD 
solution caviti•. 

At 115', bedd,inc ia moatly normal to core axil, 
boundary between color chaP.~M ia 
uncertain. 

lnere&M iD occurrance of open micro fract;urea. 
Appear when weUed core dri... Fracturea 
can be Mparated with moderate to firm hand 
praaure. Tracea of dear coat!Jli of CfP~um 
on fracture aurfacea. Raidual pacial 
tectonica. 

!At 134.4- 137.7 ft., hematite atainin&' .. faint 
bleb. and •treab. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
ORILUNG, ETC. 

.. 
Drill hole completed 
aa a monitoring well 
2-24-89. 

LINDE AIR PRODUCI'S 
Last Update: HOLE NO. 

B29W9D 



GEOLOGIC DRILL LOG 

~s • sPLIT sPOONr sT • sHELBY TUBE lsiTE 
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FUSR.AP lJOB NO. jSHEET NO. IHOLE NO. 

145011291 5 OF 5 I B29W9D 

(T.-plete: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Bottom o( Borehole 149.4 F~. 

LINDE AIR PRODUCfS 
Lest Update: HOLE NO. 

B29W9D 
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FUSRAP 

C.A. Clark 

o.g - M.g FT CLAY ~CL}_ Moderak Brown 
(6YR 4/4). Dry to&';"b.cominc aliJhtly 
moist to moist. Stitt" to v. atitr eonsuteney, 
becoming hard ai 6-lS ft. Firm, difficult to 
mold with moderate praauure. 

Soma inclusions o( eoiU'M aand & fine craval 
aiM, rounded parlicl•. 

Top_J_2' ahow daaaication c:racb with parlial 
fiUinc o( INY clay. Moat c:racb are closed 
to v .ali&htly open. Trace fine craaa roots. 

Abundant pea _gravel aiM, bluish-IN)', bard 
clay blebs. Some COIU'M aand aiH ancwara, 
random in distribution. 

At 26'clay becomaa Pale Brown (6YR 6/2), 
with increase in moisture ~t. 
Consistency becomaa aoft, thnad is atroq 
and pliable to 6-7mm. Molda with little 
finPr praaaure. 

Trace S-6", anaular to aubrounded 1/4• to 
1(,2• craval inclusions. Trace 1NY clay 
b eba, aoft 4£ moderately deeolilpOHd. 

Top o( undisturbed 
material encountered 
at 2.2 ft. 

Sampled & pmma 
loned b_y 
TMA/Eberline to a 
depth o( 6.6 ft. 

Borehole reamed with 
14• night auger to a 
depth or 8 ft. 

Tremie crout 12. 
conductor caainc to 
ft. 

Continue advance o( 
borehole uaiq 8-1/4• 
hollow atem augers to 
a depth o( 86.4 ft. 

Drillhole advance 
uaiq NQ SurCace aet 
diamond imJ)repaied 
bit to a d~th o( 
166.4 ft. Drilliq 
fluid ia hydrant 
water. 

D=~tionl£ 
cl · caiion o( aoila 
baaed on visual 
examination o( aplit 
llpGC)n aamplea and 
UNIFIED SOIL 
CLASSIFICATON. 

Color dac:ri_ptions 
from the GS'A Rock 
Color Chan (1948). 
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FUSRAP 

(Taaplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

34.9- 62.l! FT Silty CLAY~ ~y W!'.-CIX Greyish Brown 6YR8i) and 
reyiah lied (lOR 4/2). Random 

lammations or variable thicltneaae~ with 
color variations. Individual layen are aeveral 
millimeten to .everal centimeten in 
thiclmua. Layen are oriented parallel, with 
little to no atructure. No incl111ions of coane 
particles. Sample aticb to aide of aplit 
apoon. 

Greyiah red layen tend to have •lightly quielter 
dilatancy, aofter consiatency, higher 
moiature content and are leu plutic. 
Be.havea like ailt. 

Greyiah brown layen are more denae, alightly 
more compacted) &lightly plutic, with no 
reaction to ahalting. 

Reaiatence to penetration with SS ia low due to 
abaence of coane grain aiM particles and 
gravela. 

NOTES ON: 
loiATER LEVELS, 
loiATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

60-~ 
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66-

66-

70 

52.3- 76.3 FT. CI.A.Y (CL) Greyiah Brown 
(6YR 4/1). NoeYidence of banding. 
Structure ia homogeno111, conaiatency ia 
medium atifr to atiff. Little reaiatence to 
penetration with ss. A. 0.9 to ao ft., fewer 
aand and gravel incl111iona. 

Percent&J8 of coane aand, fine gravel aiM 
inclllliona increue with depth to 76. Trace 
of 6-7mm aandatone partic~ea, moderately 
dacolllpOH<i, wealtly cemanS41<1. 

LINDE AIR PRODUCTS 
Last llrviate 1 HOLE. NO. 

B29W10D 
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FUSRAP 

(Teapl•te: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

76.3 - BU ft 8Affl with a.., (SW -SC) P.Ue 
Brown (6YR sT. Moiat, moderate 
cohuion. Clay content ia 10% and adheres 
to nnd. Medium •tiff to 1tiff coruiatency, 
denae compaction. 

Very well aorted~ fine-~ed mature quarb 
aand. Trace aark mafic(?) 1peca. 
Equidimeruion.U 1ubrounded parliclu, very 
ciON packed. 

W ealt mold, •llirht to non plutic. Slow reaction 
to lh~, thread rupture~ at 1 em. 

8U- 86.4 FT G~eUy~lr~ S~ ~-SC) . P.Ue Yellowiah rown 10 R6 2 . et, 
moderate cohuion1 m um •t" cona111tency, 
due to large p&rticJe 1iH. Clay adheres to 
coane-grained parliclea. 

Gap graded, 70% •and containing: 20% v.fine, 
60% fine, 10% medium and coane-_grained 
•and particlea. Clay content ia 20'Jb with 10 
%fine gravel (1-2cm). 

86.4 - SIU FT AqiDICS!!OIJ!I SHALl!! Light 
Grey (N7) to Medium Light Grey (N4). 
Slia:hdy fractured, .Ughtly weathered, 
meO.ium hard. JointinJ ia predominately 
normal to core axia wtth 3-6" •PacinJ. 
MoaUy planar to •lightly atepped1 jomt 
aurfacea are generally amooth witn aome 
rough aurfacea. Moat aurfacea ahow aome 
~um cryat.U dev.Uopment, no at~, 
lll&ht diacolomion . 

.3 - SIU FT. fWr"STONE Light Olin 
Grey 6Y 6 1 . "croatalline with lith~uil ~-Drm. H:.:Z •lightly fractured, 
average core piece 6-8•. Slight reaction to 
HCl. Some aolution cavitiu 4-6• with 
complete ~um replacement. 

Moderakly fractured, apacing ia 0.2 to 0.6 ft, 
jointing ia parallel and normal to core axil. 
M01tly planar, aome aurfacea are •tapped 
and roqh. Joint aurfacea are alilthily 
weatheftd and .UJthtly diacolored". M01t are 
clean with trace o1 ~um cryat.U 
development. 

At Sl7.8' - 101' v. hil'bly fractured and 
weathered SHALE with 70-11)()% CY.J?IWD 
replacement. Gypaum OCCW"I u filling in 
atiundant microfractures and 3-7mm 

Seres. V. aoft, brew euily with v. alight 
er preuure into 2-~ platea parallel to 
diq. Showa lou of atrength, 

rock f.Oric ia ia with aome 

OD 
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FUSRAP lJOB 110. jSHEET 110. !HOLE 110. 

145011291 4 OF 5 IBl9WlOD 

(Te.plete: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

weathered, little diacoloration. 106 . .(- 107.7 
ft. il 80 percent aolution cavititea with 
IYPIUm filling. Cavitiea are irregular, with 
mottled and awirled patterna. 

~g_hly fractured, apacing il 0.6 - 0.8 ft. 
Jomting il parallel, nonnal to core axil, 
aurfac .. are pitted with aome gypaum. 107.7 
- 110 il slightly faded doloatone with a 
aingle Smm gypeum filled fracture. Probably . 
cloaed in aitu. 

110 .• - 166 .• FT. "' ~ RlUT.R M011tly 
Medium Grey fN6f with Dark Grey J!'l8) 
thin laminatlo~. _Structure ahowa horisontal 
bedding with slight undulationa, and aome 
110ft aediment defonnation. La.mina 
boundariea are turbid, but diatinct due to 
color changea. 

Jointing il Q89(j nonnal to core axil, parallel, 
alightly undulating, and m011tly smooth. 
Moat 1urfacea ahow aome gypaum cryatal 
development._~ttle diacoloration or 
weathering . .1'10 staining. 

Abundant micro fradurea parallel to joint 
~ryatem, apacing il very cloee <8 em. Most 
(60%\ are JYPIWD filled, remainder are 
CloMa or &bow partial ~:Yi»UID cryataJ 
growth. 

Some are viaable only when w•t core driu. 
From 118 to 166 . .( ft., fracture apacing increue. 

averaging 0.6 ft with variationa. Jointing il 
parallel, normal to core axil, except at 
lfPIIWD ahale contact. Most aurfacea are 
fresh with alight diacoloration. Moat 
aurfacu &bow trace to aome IY])IWD cryatal 
development or coating. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Drill hole completed 
u a monitoring well 
8-7-89. 

LINDE AIR PRODUCI'S 
Lest Update: HOLE NO. · 

Bl9WlOD 
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FUSRAP 
!JOB NO. l$HEET NO. jHOI..E NO. 

1145011291 5 OF 5 IB29W10D 

(T..plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Bottom oC Borehole 166.4 Ft. 

LINDE AIR PRODUCTS 
Lut Update: HOLE NO. 

B29WlOD 
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C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

Abundant ,rey, porou.1 1lag material-extremely 
hard, unable to breu with 1amplinr tool. 
Some vitreou.1 clear blaclr. angular~ 6-10mm, 
coated with wnitei.llh material which 

1.6- 36.7 FT. CI.Ay fCI.) Moderate Brown 
(6YR 4/4.). V .1light y moiat, 1tiff 
co111iatency, v. well compacted. Some coar~e 
1and and fine rravel 1ub~ar to 
1ubrounded inclu.io111. 

Moderate to high re~iatence to advance of 1plit 
~n, difficult to indent with thumb. 
H.irid1 but coheaive. Sample will break rather 
than Dend. · 

At 20', no recovery in 1plit 1poon, •ample 
. c:akher hu coar~e-p-ain.a ~and in pincher~. 

Last 
LINDE AIR PRODUCfS 

Top of undiaturbed ' 
material encountered 
at 1.6 ft. 

Sampled It ramma 
logged by 
TMA/Eberline to a 
depth of 6.0 ft. 

Borehole reamed with 
14.• flirht aurer to a 
depth of 6ft. 

Tremie rrout u• uteel 
conductor cuin( to 6 
ft. 

Continue advance of 
borehole u.inr 6-1/4." 
hollow 1tem augen to 
a depth of ~6.7 ft. 

Drill hole advance 
Ulinl NQ Surface ~et 
diamond imJ)regnated 
bit to a d~th Of 
14.1.7 ft. Drillinr 
fluid ill hydrant 
water. 

Deacri_ption It 
clauification of 10ill 
bued on vilual 
examination of 1plit 
~poon 1amplu and 
UNIFIED SOIL 
CLASSIFICATON. 

Color duc:rjption1 
from the GSA Roclr. 
Color Chart (1~). 

HOLE NO. 
B29Wl1D 
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FUSRAP 
CT.-plete: BCHTLLS) 

DESCRIPTION AN:' 

36.7 - 61.8 FT. pded CLAY ~d Si1f a.AY CMlf- rowniah Grey 6YR 4l) 
and Greyiah (6R 4/2). Slight y moia 
with ail~y clay layen moiat. Sticka to aplit 
apoon aadea. 

Clay lay en tend to be predominate layer. 
Inereue in pliability and aoftneu. SligM 
plutieity, molda moderately with aliglit 
preaaure. Some ienaile c:raclta develope in 
8mm thread. 

Trace decompoMd aandatone. Incluaiona are 
1/2 to 2cm, and diainti~te with alight 
~r preuure. Incluaiona are aame color. 

Silty Clay layen are 1 to 4mm, alightly higher 
moiature content. Some layen may include 
v.fine grain aand, v. gritty feeling when 
ameared. Silt)'layen are the greyiah red 
color. Rapid dilatancy, alight coheaionJ 
adheaion of clay to coaraer particlea. lAIII 
denae than clay layen. Soft to medium ati1f 
eonaiateney, well compacted. 

At .0', p-eyiab red and browniah ~y 
interbedded layera1-%", alight mereue in 
moiature content. Thread rupturea at 
7-9mm. Slight plutieitybdull ahine when 
uneared. Some grey clay lebe. Sticka to 
aplit apoon aidea. 

At 60', top 0.6 ft ia altemat~ CLAY and Silty 
Clay layen of equal thickn111. Remainder of 
apoon ill brownian grey clay. lncluaiona of 
nndatone, aome decomooMd. Sticlu to aidea 
of 1plit apoon. Slight plutieity, thread 
rupturu ai 9-10mm. 

At 60'J moetly brownish f:t day, trace m ence of bandinc. uai.ona of 
~fiim.;.:;~~~~d~~tone. D~ not atick to 

61.8 - 78.4 FT. C!-.nr ~ '~Mn (SC-SW) Pale Brown 6YR4 lOSliJhtly 
mo~ to moiat, ali~ht coheaiOD1 ia.dhHlOD Of 
day to nnd and ~vel. Sli~ht to 
nonplutic, diffic t to determine, day ia 
<10 percent. 

Sandia 76 ~t, w.U aoried v.fine to 
c:oane-~od. Moatly fine and v.fine with 
aome medium and coane-cra,ined 
aubrounded to aubanaular iailicu and 
feldapara. 

Gravel ia 15 perc:en~ moetly coarae and medium 
with trace fine. ravel &a ~ar to 
aubanaular and dark. 

LINDE AIR PRODUCI'S 
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FUSRAP 

(T-.pl8te: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

78.4- 88.6 FT. ~"f.YnSANDJ.SCt Pale 
Brown (6YR 6 2 . terbed eel LAY and 
SAND. Denae compaction, •light cohuion, 
adhuion of clay to 1and, medium atif 
conaiatancy. 

Sand il wellaorled, v.fine-grained •ilica land. 
Interbedl are random in alternation and 
thic:ltne~~f 3-7mm. No gradation, 1tructure 
il paralle , normal to core axil. 

Clay il non plutic to alightly plutic1 difficult 
to determine due to aample quantity. Dull 
thine when tmeared, firm, will not mold. 

All layen ahow aome percentage of both clay 
and v.fine-snined 1and. 

88.6- G7.6 FT. SAND 1111d GRA~ 
l?,t-~We tt::1r6~n;t1rrewJ.t~{!> with 
coh.-ion, deDM compaction. 

Sand il 80 percant to G3 ft., decreuinc 
· percentage with increuinc depth, to top of 

bedroc.k. Well £r&(ied, mo.tly 
medium-grain.a with aome coarse and 
fine-snined 1ubrounded 1ilica and feldlpan. 

At 92 ft., a 0.4' lenae of clayey 1and, danae 
conaiatancy. 

By G3 ft., advance of 
p-avel to 

IUbJI'Ounded. 

96.7- 103.8 FT. DOfflSTONB Moatly Light 
Olive Grey (6Y 6 1 with abundant Very 
L~htGrey(N8)~um. Top3fHt~ 
80-GO percant replaCed, aoft to medium 
hard, aome cry~tillline 1tructure in gyp~um. 
Abundant 1-2mm elonpte vup filled with 
darker micro c;ry1talline maienal. No 
reaction with HCl. 

Moderately weathered, diacolored and faded. 
Moderately fractured, average core piece il 
O.J-0.4 ft., jointinc il normal to core axil, 
planar, moderately roul{h. Fracture 1urfaces 

moderate weathennc and dilcoloraiion. 
have aome 171um c:ryatal 

103.8 - 126.8 ft., Moderately fractured, IDOit 
. core piece averace <0.2'. Jointinc il 

predominately normal to core ~1 exception 
aa contact of ehale with IYJIIIum Dlled 1mcro 
fracture. 

AUernatinc laminationa of varioUI grey ahadu, 
boundari• are faint and diffuae, trenclinc 
parallel and normal to core axil. Some 
micro fradlllW with apeum fillinc, aome 
cloeed micro fractlllW vilable when wet core 
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1145011291 4 OF 5 IB29W11D FUSIUP 

CT.-plate: BCHTLLS) 

DESCRIPTION ANO CLASSIFICATION 

dri ... 

at 106.7 - 108ft. SBAI.B Medium p-ey (N6), 
mauive, hard. Moderately fractured, 
average c:ore piece i1 O.S-0.4 ft. Jointin.r 
rerna.m. parallel, nonnal to c:ore axil. Joint 
1urlacu are clean with trace IYJ)&UDl c:ry1tal 
u 2mm 1poil. 

At 108- 126.8 ft.
1 

Aq!o"llpgerms SRAI.E 
varyin.r p-adatJOIUI of lrNY. Moatly medium 
hard, requirea moderate prea~ure to ~~<:ratch 
with lmife. No reaction with HCl. 

Moderakly fractured, average core piece ia O.S · 
ft. 

At 1®.~ ft., increue lrYPium filled micro 
fracturea, ahale become. v .aoft brew in 
plata, normal to core axil with 1lighi fin.rer 
preuure. Abundant eloqate vup with 
lrYPIUDl fi.l1inc;. 

By 111 ft., increue occurrence of mauive 
(1/2-2cm) lrYPfum filled fradurea. Contacil 
are 1harp, c:ore can be ~~eparated with 1light 
~er prea~ure. Trace of lhele inc:lu.iolll in 
lrYPIUDl· 

At 116.8 - 11~ ft., extremely fractured, parallel, 
normal to core axil. Average c:ore piece ia 
<0.1 ft. Moat joint 1urfacu 1how thin 
vaneer of l)'peum. No reaction to HCL. 

At 11~ - 122 ft.l. average core piece inere&~e~~ to 
0.4', up to O.e ft .. Two 1/4 - 1/2• IO'PIUDl 
filled fracturea. Fracture filling ia difl'erant 
IYJI8UD1 than diaaolution featurea. 

,At 122.6'-126', extremely fractured IIODI 1 

average c:ore piece ia r ... than 0.1 ft., with 
many 1 ... than 0.1 ft. Jointing ia parallel 
and normal to core axil. Weak, core 
Mparaiel w th alight fin&er preuure. May 
bi c:IOMd in litu, fractured ci~ core 
NCOYery. 

126.8- 138.7 mAI.1!!: Medium Light Grey 
(N6). MauiY41fh&i'd, moderate_preuure 
r.aqliired to ~~<:ratch with knife. Freah to 
lli&htly weathered, alight c:Uac:oloration. 
MOderate to hidlly fractured, jointing il ~ 
~t Para!lef~ normal to c:ore axia. Joint 
aurlacea are uean to llilbtly weathered, 
trace vaneer l)'peum coating. 

At 126.6'- 127.0', complete replacement in 
diaaolution feature with CfP.&UDl t?). 
Cryatalline, no reaction 1nth Her. 

At 127 ..3 - lSI', extremely frac:tur-.td, average 
core piece ill ... than 0.1 ft., parallel, 
nonDal to core axia. Some CY~denee to 
~~neat frac:turea are c:IOMd and IYPIUDl 
filled in litu. Shale il hard, moderate 
preuure required to Kraich with knife. 
Appean freSh to llilbUy weathered. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

At 1S0.5 - 13S.3 ft. trace of faint hematite r-
liaininc u at~.~ and ~tiled blobl. Some 
ninlr lrYDium nuea micro traeturea. 

138.7- 148.7 FT. Aqfflpceppe SHALl!! Light 
Grey (N7) to Dark Grey (NS). Mottled 
alternation of crer colora. No pattern, 
random. Bounciari• are dift"uae, acme aoft 
Miment deformation, turbid depoeitional 
environment. 

~oderately hard, dependa OD percent lfPIJUDl. 

Drill hole completed 
u a monitoring well 
2-2-89. 

Lut Update: HOLE NO. 
LINDE AIR PRODUCTS B29WllD 
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CT.-plate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Slight ~o modera~e weathering, f~ed color. 
Some to abundant CYJ)aum filling m 
diuolution feahuea, vup and fracturea. 

!Moderately fractured,. joint tpacing it l/4.w-2w. 
Jointing it paralleJ, normal ~o core axil. 
Mott occur a~ contact of 1hale and gyptum. 
Mott are cloted in titu, teparated 
~anically by drilling or core removal 
trom tube. 

Bottom of Borehole 148.7 Ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

LINDE AIR PRODUCI'S 
Last Update: HOLE NO. 

B29W11D 
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C.A. Clark 

DESCRIPTION AND CLASSIFICATION 

0.0 - 1.6 FT with Silty 
Browniah Wet to 0.6', 
moiat to 1.6 ', moiat. 
Sli~ht eoh•ion, c:ompaction b.low 
0.8 . Mediwn •tift' conDiatenc:r, aorne 
reaiaience to advance, due to larce panicle 
.a.. 

1.8- S5.7 FT. CLAY (CLJ Moderate Brown 
(6YR 4/4). Slightly mo~t, 1tift' to v.atit'f 
eon~iatency, denae comf.action, difficult to 
aplit with aampling too . Slightly plutic, 
tough mold, ten~ion crac:b develope on 
12mm thread. R.iiid, ten<U to break rather 
than bend. 

Moderat. reaiatence to 11 advance. Difficulty 
remoovins •ampler after 2.0 ft. advance. 

Some aoft, IN)' clay blehl. Trace to eome fine 
p-ave!, eoarae-crained nnd aubrounded to 
round incluaiona. 

Muaive &tructure, no beddin& or laminationa. 

At 20 ft., eonaiatency aoftenD to 1tit'f a~htly 
pliable. Stiff' mold, ten<U to crwnble. SliJht 
pluticity, will berid ~tly Wore breaking. 

At 30ft., ~htly moilt, mauive atructure. 
Some p-ey clay bleba, a-r-vel incluaiona. 
Trace ailty 1and~ may tx decomi)C)Md 
ma<Utone inclua1on or ail')' aand atrinpr. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Top of undilturbed 
material encountered 
at 1.6 ft. 

Sampled k gamma 
logged by 
TMA/Eberline to a 
depth of6.0 ft. 

Borehole reamed with 
14• flight auger to a 
depth of 6 ft. 

Tremie crout u• 
c:onductor cuinc to 6 
ft. 

Continue advanc:e of 
borehole uaing 6-1/4• 
hollow 1tem au~ren to 
a depth of 92.9 ft. 

Drill hole advance 
uaing NQ Surface aet 
diamond impregnated 
bit to a d~th o( 
162.9 ft. Drilling 
fluid ia hydrant 
water. 

Deacription k 
cl&Aific:ation of aoill 
baaed on viaual 
examination of 1plit 
~~n umpl• and 
UNIFIED SOIL 
CLASSIFICATON. 

Color daeri_ptiona 
from the GSA Rock 
Color Chari (1948). 



FUSRAP 
(Teap\ete: &CMtll$) 

DESCRIPTION AND CLASSIFICATION 

CLAY layers are major component, thin bedded 
layers up to 6cm are brownitb grey. 
Sllchtiy moilt, illl&ht plaat;icity, finn. 

Silty day layers are thinly laminated 2-3mm, 
ali~rhtly hirher moisture content, alow 
dilatancy. Difficult to determine pluticity 
and tourhneu-aample quantity too •mall. 

6G.4 -12.S FT . .m.ra:.SA.ND1SCJ Pale 
Brown (&YR 6J2>Moilt, mOderate eohuion, 
adhuion of clay nnd. Clay il <30 
percent. Sand il very wellaoried, very fine 
and fine-(l'&ined lilica nnd. Trace dark 
mafic •1*3· 

Interbeddtd aone of layers 4-6" where ~and 
deere-. Random, val"i•'hla 



FUSRAP 

(Teaplate: ICHTLLS) 

DESCRIPTION AND CLASSIFICATION 

Mold remaina , thread can 
io lcm prior to rupture. 

Dence compaction, moderate resiatence to aa 
advance. 

Moderaiely craded, meetly medium and 
co&rM-p-ained tubaniUlar ailica and 
felchpar. Gravel ia moatly fine ahale(?) 
an(U!ara, with aome aubrounded feldtpara. 
Clay ia pale y.Uowiah brown, •liihtly aticky 1 

adh- io CO&rM-p-ained particl ... 

Random interbedded layere with increuini clay 
percent, dec.reue occurrence with depU1. 
Trace aoft, dec:ompoeed I)'PCum blobs. 

82.~- 114.2 FT. ~~~Medium 
~t Grey (N6iO"MlWD &rkrey (N4), 
with Very LiJb Grey (N8) lfPIWD. Moetly 
moden.kly h&rd, dependant on percent 
eypiWD. 

Slidltly weathered, moderate diacoloration, 
laded. HiihJy tractUNCI, l)g percent are 
normal io core axil, pai-allal plata. Meet io 
all joint aurface ahow aome ~um c:ryatal 
development ~erally freah io ali,htly 
weather.d. Jomt aurface are meetly planar 
with aome atepped. Some can be aepNUed 
with alicht finpr preaaure. 

At 100.8- 101.0 ft., enramely fre.ctUNCI in 
parallel plata, normal to core axil, averace 
piece< 0.1', with meet 6-7mm. A 4mm 
lfPIWD filled fracture. Difficult to 
determine if fractures are cloaed in aitu, and 
opened mechanically. 

Grad• into 1.6' sone of ~ial to complete 
I)'P8um replacement m dia.aolution feature. 
Averap core piece inc.reuee to 0.6', JYPCium 
u viaable cry~tala. 

At 10!.8 - 105.1 ft., mremely fract~1• aame 
u 100 - 101 ft. Abundant l)'plum nued 
micro fractures, aerarate with .u,ht fincer 
presaure at contac of ahale and lfPIWD· 

At 106.1 - 108.1 ft., fracture •pacinr decre&MI 
to 4-8". Abundant diaaolut1on caviti• with 
cryatalline IYJIIum ~- Jointmc ia 
p&nllal, noi:mal io core axia. 

Difficult io deP'_M of mechanical 
fractures may be 

in aitu. 

3D 

13D 
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'

JOB NO. ~HEET NO. jHOLE NO. 

145011291 4 OF 5 IB29W13D 

(Teaplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

fractured, apacing lua than 0.1 ft., with 2 
pieca 0.4' and 0.6'. Same u above. 

At 110.4 - 110.9 ft.1 increue aoftneaa, crumble~ 
in fragment• and platea with moderate fi~er 
preaaure. lncreue ~um filling in micro 
fracturea. Appean a~htly more weathered, 
faded. 

At 110.9- 114.4 ft., u 108- 110', increue 
gyaum filled vup and cavitiea, beco~ 
mottled at 112 ft. 

!At 11lU - 114.2 ft., abundant gyaum filled 
micro fracturea, undulatinJ and random. 
Slight diacoloration. Core 1ece average 
inc:reues to 0.6'. Joint~ ia parallel and 
JIOrmal to core axil. 

114.2 - 122.9 FT. SliALE Medium Dark Grey 
(N4) and Medium Grey (N6). Mauive, 
moderately hard to hard competent ahale. 
Slightly weathered to fresh, little 
diacoloration. 

Dec:reue micro fracturea with iYJ>IIUDI filii~, 
abundant cloaed micro fracturea appear 
when wet core dria. Difficult to aeparate 
core with fingen. Dec:reue occurrence and 
aise of diuolution vup, aome 1-Smm gy1um 
filled blobe. 

Siahtly fractured, average core piece increuea 
lo 0.6 ft., with aome larger aacing botwHn 
fracturea. One 1/4• fracture with comlete 
iYJ>IIum filli~1 mec:hanc:ially diaplaced ai 
contact ai aha1e/iYPIIum· 

IJointin~ ia parallel normal to core axil. Planar 
to alightly undii'!atin•, mo.t joint aurfacea 
are atepped with little diacoloration, alight 
weathe~. Mo.t oint aurfacea show a 
minimum of 60 percent cryatal development. 

122.9- 162.9 FT.~~ Light 
Grey (N7) to Dir ~LOderately 
bard, alightly aofter in 50nea with higher 
C).'P:SUDI content. Moderately weathered, 
~.tight diacoloration evidentJ dependant on 
mineral compoaition in 1ha1e layen. No 
diatinct atructure, mo.tly lllUIIVe with 
varioua 1"'1 color p-adaiiona, turbid 
depoaition. 

Some aolution caviti• with IQ'PIUDI ~. 
lam cavitiM decrease in IIH and occurrence 
witb depth. Some cloaed lfPIIUDI filled 
micro fracturea, 2mm-1cm. Gypaum in 
fracturea ia different than IYPIIUDI in 
cavitiea. 

HidllY fractured, aome 50nea are intenaively 
lnictured with apacing 1111 than O.S ft. 
Jointin~ ia 99 percent parallel, normal to 
core &Xll. Many occur ai contact with 
l)'pllum, mc»t ahow aome white cryatalline 
filling. 

At 138 ft., few aolution caviti• with i)'P.IUDI 
filling, 1wiried and mottled. lntemlvley 
fractUred apac~ ill111 than 0.1 ft., parallel 
plate~. Sllght weathering, mc»tly freah to 
•lightly diacolored. 

At 142.4 - 143.9 ft., faint hematite at&inini u 
atringen and blobl. 

At 147.9 - 1(8.9 ft., highly weathered 50ne, 
dark 1"'1 in color, aome alteration to clay 
(?), inc:reue void ~ace. Soft, breab into 
plit.iea with alight finaer preuure. 

\At 149 - 162 ft., decreaae aolution cavitiea and 
micro fracturea, color lightena-appean 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Drill hole completed 
u a monitoring well 
2-21-89. 

Last Update: HOLE NO •. 
LINDE AIR PRODUCI'S B29W13D 
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DESCRIPTION AND CLASSIFICATION 

faded. Diatinc:t color banding, boundari• 
are diffuae but normal to core ax.ia. 
Moderate 110ft, crumb!• with 110me fiD(er 
reaaure into coarse nnd aiM pariicl•. 

Bottom of Borehole 162.g Ft. 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Lut Update: HOLE NO. 
B29Wl3D LINDE AIR PRODUCI'S 
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FUSRAP 

S.A. Kautz 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

2.2 - 34.9 

Sandy LOAM. Medium 
cohesion. Abundant 

.M.une•Jon of fines to sand. Sand is 
coarse and 

(5YR4/4). Dry slightly 
moist to moist. Stiff to very s consistency, 
becoming hard at 5 to 13 ft. Finn, difficult to 
mold with moderate pressure. Some inclusions 
of coarse-grained sand and fine gravel-sized, 
rounded particles. 

Top 12 Ft. shows dessication cracks with 
partial filling of gray clay. Most cracks are 
closed to very slightly open. Trace of grass 
roots. 

Abundant pea size gravel, bluish-gray, hard 
clay blebs. Some coarse-grained sand-sized 
angulars, randomly distributed. 

at a depth of 25.0 ft. Clay becomes pale 
brown (5YR5/2), with increase in moisture 
content. Consistency becomes soft, thread is 
strong and pliable to 5-7mm (0.05 in). Molds 
with little finger{tressure. Trace 3-5%, angular 
to aubrounded 1 4" to 1/2" gravel inclusions. 
Trace gray clay lebs, soft and moderately 
decomposed. 

Linde Center 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Borehole advanced 
using 5-7 /8" Tricone 
roller bit rotary 
drilling to 86 ft. 

Color descriptions 
from the GSA Rock 
Color Chart (1948). 

Gamma log~ed by 
TMA/Eberhne to a 
depth of 119.0 ft. 

Description & 
classification of soils 
based on visual 
examination 
of sam)2les and 
UNIFIED SOIL 
CLASSIFICATION. 
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jJOB NO. jSHEET NO. !HOLE NO. 
,4501-12~ 2 OF 4 JLIWR0-1 FUSRAP 

DESCRIPTION AND CLASSIFICATION 

~ML-CLJ Grayish brown_(6YR3/:J and 
grayish red (10R4/2). Ranaom lammations of 
variable thicKnesses with color variations. 
Individual layers are several millimeters to 
several centimeters in thickness. Layers are 
oriented parallel, with little to no structure. No 
inclusions of coarse particles. Sample sticks to 
side of split spoon. 

Grayish red layers tend to have slightly 
quicker dilatancy, softer consistency, higher 
moisture content and are leas plastic. 

Grayish brown layer is more dense 
consistency, slightly more compacted, slightly 
plastic, with no dilatancy. 

Resistence to penetration with split spoon is 
low due to absence of coarse-grained particles 
and gravels. 

52.3- 76.3 Ft. m.AX. (C~~- Brownish gray 
(5YR4/1). No evidence of banding. Structure is 
nomojtenous, consistency ia medium stiff to 
stiff. Little resistence to penetration with split 
spoon. A. 0.9 to 30 Ft., fewer sand and gravel 
particles. 

Percentage of coarse-grained sand and fine 
gravel-iized inclusions increases with depth to 
75Ft. Trace of 6-7 mm (0.05 in) sandstone 
particles~ moderately decomposed, weakly 
cementea. 

Linde Center 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

HOLE NO. 

LIWR0-1 
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jJOB NO. JSHEET NO. jHOLE NO. 
¥4501-12~ 3 OF 4 jLIWR0-1 
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DESCRIPTION AND CLASSIFICATION 

1/.~·.7,·· 76.3- 82.1 Ft. SAND with Clay_(SW-SC). 
V_·Y::_·_.-: Pale brown (5YR5/2). Mo1st, moaerate 
V/- cohesion. Clay content is 10% and adheres to v
0
v._ .. Y-'Y···.. sand. Medium stiff to stiff consistency, dense 
'?./. compaction. Very well aorted, fine-grained 
V./..·. mature q_uartz sand. Trace dark mafic(?) 
V.i' specks. Equi-dimensional subrounded particles, 
/./ very close packed. Weak mold, slight to 

80 _ ~.·.·· nonplastic. Slow dilatancy, thread ruptures at 1 0 em l0.35 in). 

-~h··· 82.1 - 86.4 Ft. Grayellx. clayey ~AND 
f.~-·~.· (SP-SC). Pale yellowish brown (10YR6/2). 
~7 Wet 1 moderate cohesion, medium stiff 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Continue to advance 
borehole in rock from 
86 to 119 ft. using a 
surface set diamond 
imP.regnated bit. 
Dnlling fluid is 
hydrant water. 

.;_d;- consistency, due to large/article size. Clay 
·21~,;i adheres to coarse-graine particles. Gap Bedrock reamed w/ 
d:~ graded, 70% sand containing: 20% very fine-, 8-7/8" bit to gamma 
.·¢~ 60% fine-

1 
10% medium- and coarse-grained log hole 86 to 119.0 

85-l·;>~ aand part1cles. Clay content is 20% with 10% feet. 

fl'.,:..... ifficult to determine clay properties due to 
P.-+f. ~ne-grained 1/4" to 1/2" (0.5-1.0 em) gravel. r 
~"7'i bundant lar~~:e size particles. 
LL"":".i 85.5 - 119.0 Ft Interbedded Calcareous 
~ MUDSTONE 9r AmU~eous SHALE; Bluish ,1'. greenish gray (5BG4i6j, calcareous srltst~ne. 
~:):: Soft to medium hardness, massive except m 

· · several shale z:ones 1 evaporite infilling along 
lit.:~: horizontal and 60 oegree fracture planes. Some 

90-M. dense fossil zones (Foraminifera sp.?). 
r,~,· 85.5 - 86.8 ft., Weathered Calcareous 
~.i;;: Silt. tone; Bluish greenish gray 1 argillaceous 
~"?·· siltstone. Some sand and rounoed gravels in the 
~ cuttings p 86.8- 87.1 ft., Calcareous Mudstone; Vuy;gy, 
~ massive, blue gray calcareous mudstone w1th 
F. medium size (5mm) crystals with 1 em shale 
~;A fragments. Small stress fractures at 60 degrees 
;.J:;;: and vertical to core axis. 

95 -~;:~ 87.1 - 88.0 ft., Gray siltstone with dark gray 
p I!Y!ostly horizontal angular banda containing 
l::::2:z l}j~ck material which is slightly radioactive. 
,-- tr.i~sive with wavy turbidation forms. Gypsum 
Zz:: 1lled fractures up to 1 em thick perpendicular 

~o core axis. G)'J>sum filled microfractures. 

1-
P::::_·_·-1-11{..88.0-88.3 ft., Becomes vuggy, highly ,POrous 
_ alcareous ailtstone with a rough beddmg · 

Set temporary 4" stee 
casing in place to 86 
ft. tremied annulus. 

First lost circulation 
at 89.8 ft and 
regained at 90ft. 

Lost circulation at 96 
feet regained slowly. 

l~:;::;:;ft1!!!u~rf~ac~e~at~8¥0~d~e¥n•e~e~s~. :-:=:;-r:::='<"-::::----;---fl Lost circulation at 99 
500 7 100 """""' 88.8- 90.0 Ft GRAVELJ.GSJ; Coarse rock feet regains slowly. 

·•- -,.,._1....,._+-l-lfra~enta 10mm to 250 mm filling a solution 

NX 9.8 9.7 

SS =SPLIT SPOON; ST =SHELBY TUBE; jSITE 
p = DENNISON; P = PITCHER; 0 = OTHE~ 

~.i;.l: icav1ty. Some fragments are broken country 
~~.: ock. Others ar,-; semi-rounded, gravels mostly 
- ~rystaline rock tie. red naniteJ. 
~~ 90.0 - 91.5 Ft Calcareous SILTSTONE; Gray 
~7,..i; Falcareous siltatone with atyolites and thin flat 
..i;.· ayel'll of white gypsum. · 

~;':-+ 90.8-90.7 ft. Dark ~eenish gray (5G5/1), 
·~ A!~illaceous Shale. F1ssil, 0.4 to 1.0 em parting. 
~.j.;.· IH.5-92.4 ft., Siltatone or Dolostone. L1ght 

105- £~-+ ~rownish gray massive siltstone densell packed 
.~;· ~ith 1 em inclusions which are eliptica with a 
~;:~ gointed terminus. The inclusions appear to be 
fLT..i; ~ oraminifera fossil casts filled with gypsum 
tL.;t.~.··.·.: tNhich have microfractures transecting each 
r...i;"": nclusion. 
fl<~ 92.4 - 94.0 Ft GYPSUM; White, translucent 
tl.:..T··.L.;_. ~~ipaoidal gypsum m a greenish gray matrix. 
r...i;"": t-"YI?sum ellipsoids are lying with the major axis 

110-fl<-:J.' !"lonzontal. Dimensions are 1 x 3 em. 
ti.,t.;.· 94.0- 119.0 Ft. SILTSTONE; Gray massive 
~A alcareous siltstone w1th gypsum filled fractures 
~;'..i; ~t 80 and 60 degrees from core axis. Gypsum 
.,t.;.· ~ds within the siltstone matrix. Intermittent 
~;:+ lBBile shale layers. 
i+;: 94.8-95.0 ft., Gray shale with thin (1mm) 
~,i:. parting. 
~;:~ 95.0-95.8 ft., Light Olive gray 1iltstone with 
,~..i; occasional horizontal gypsum filled (3mm) 

Linde Center 

Lost circulation at 
101 feet regains at 
102ft. 

Lost circulation at 
108 ft does not regain 
through core run. 

Methane gas 
evacuating from 8" 
injection well 120 
ppm at 107ft. 

Return circulation is 
low from 108 to 119 ft 
more loss at 116ft. 

HOLE NO. 

LIWR0-1 



GEOLOGIC DRILL LOG 
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a. 
w 
0 

(f) 
0 
H 
J: 
a. 
<I 
a: 
C!J 

FUSRAP 
!JOB NO. jSHEET NO. I'HOLE NO. 
,4501-12~ 4 OF 4 LIWR0-1 

DESCRIPTION AND CLASSIFICATION 

ayer. G:yJ>sum aeparates from the rest of the 
ore, wh1ch has the appearance of a thin 
ranslucent wafer. 
95.8-98.7 ft., White, translucent gypsum in a 

horizontal ellipsoidal configuration. Soft, 
!?_Orous siltstone in matrix material. 

98.7-99.1 ft., Gray fissile shale with 3mm 
parting. 

99.1-99.8 ft., Fragmented calcareous siltstone 
and shale with gypsum lens. A canary yellow 
precipatate matenal 10mm thick between shale 
material. 

99.8-99.4 ft., White Gypsum lens. 
99.4-100.7 ft., White ellipsoidal gypsum in 
iltstone matrix. 
100.7-101.0 ft., Gray siltstone. 
101.0-101.5 ft., Silty dark gray shale, partings 

0.5 to 1.5cm. 
101.5-102.4 ft., Gray siltstone less than 25 

percent gypsum 
102.4-117.0 ft. Mostly white gypsum with up 

to 40 percent light olive gray siltstone matrix 
\m_ater1al. 

117.0-117.4 ft., Silty gray fissile shale. 
117.4-119.0 ft., Massive white gypsum with 

ess than 40 percent siltstone. 
Bottom of Borehole 119.0 Ft. 

Linde Center 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 
Temporary casing 
pulled following 
gamma log then 
backfilled with 
bentonite cement. 

Bedrock section 
reamed to 4 inch 
10/23/90 for gamma 
log then backfilled 
with bentonite 
cement. TWO 
ADJACENT 
INJECTION WELLS 
WERE 
BACKFILLED WITH 
GROUT 10/28/90. 

HOLE NO. 

LIWR0-1 



GEOLOGIC DRILL LOG 

3 

6 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PITCHER; 0 = 

ELEV. 
Ill . 
I:::Z:Z 
HHH 
1- I: 

ECT 

(/) 

:t (.) 
H 1- :t n. n. Ill 

0 ~ 
Q: 
Cl 

FUSRAP 

S.A. Kautz 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

oe•:ormiJIK slightly 
moist very stiff consistency, 
becoming hard at 5 to 18 ft. Firm, difficult to 
mold with moderate pressure. Some inclusions 
of coarse-grained sand and fine gravel-sized, 
rounded particles. 

Top 12 Ft. shows dessication cracks with 
partial filling of gray clay. Most cracks are 
closed to very slightly open. Trace of grass 
roots. 

Abundant pea size gravel~ bluish-gray, hard 
clay blebs. Some coarse-gramed aand-stzed 
angulars, randomly distributed. 

by 25.0 ft. day becomes pale brown 
(5YR5/2), with increase in moisture content. 
Consistency becomes soft~thread is strong and 
pliable to 5-7mm (0.05 in . Molds with little 
finger pressure. Trace 3- %, an~ular to 
subrounded 1/4" to 1/2" gravel mclusions. 
Trace gray clay blebs, soft and moderately 
decomposed. 

Linde Center 

AND 

Top of undisturbed 
material encountered 
at 2.2 ft. 

Borehole advanced 
through overburden 
using 5-7/8" Tricone 
roller 
bit rotary drilling 
with hydrant water 
86ft. 

Advanced borehole in 
rock using NX 
set diamond 
impregnated bit to a 
deeth of 105.0 ft. 
Drilling fluid is 
hydrant water. 

Description & 
classification of soils 
based on visual 
examination 
of split spoon aamJ>les 
and UNIFIED SOIL 
CLASSIFICATION. 

Color descriptions 
from the GSA Rock 
Color Chart (1948). 
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0 

::.o-

(/) 
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Q: 
(!J 

FUSRAP ~4501-12~ 2 OF 4 LIWR0-2 

!NOTES ON: 
DESCRIPTION AND CLASSIFICATION 'WATER LEVELS, 

..lATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

~ML-CL): Grayish brown_(5YR3J.2l and 
grayish red (10R4/2). Ranaom lamfnations of 
vanable thicknesses with color variations. 
Individual layers are several millimeters to 
several centimeters in thickness. Layers are 
oriented parallel, with little to no structure. No 
inclusions of coarse particles. Sample sticks to 
side of split spoon. . 

Gray ish red layers tend to have slightly 
quicker dilatancy, softer consistency, higher 
moisture content and are less plastic. 

Grayish brown layers are more dense, slightly 
more compacted, shghtly plastic, with no 
dilatancy. 

Resiatence to penetration with split spoon is 
low due to absence of coarse-grained particles 
and gravela. 

Description & 
"-~ classification of soil 

r,·~.,;.H--:-::-=---::=--c::-:::~-=,...,...,:-=-~,....,.....-=,---:-:,....,..-----i based on UNIFIED 

(5Y '1). No ev1dence of banding. Structure is CLASSIFICATION. 
·· hom. ·;enous, consistency is medium stiff to 

. atifL .Little resistence to penetration with split ~
.. 52.8 76.3 Ft. CLAY ~C~~- Grayish brown SOIL 

apoon. AB 0.9 to 30 Ft., decrease sand and 
gn~vel particles. 

55- Percent age of coarse-grained a and and fine 
gravel-sized inclusions increases with depth to 
75Ft. Trace of 5-7 mm (0.05 in) sandstone 
particles~ moderately decomposed.- weakly 

60-~ 

··-~ 
~ · .... 

70 

cementea. 

Color descriptions 
from GSA Rock Color 
Chart (1948). 

SS =SPLIT SPOON; ST = SHELBY TUBE; !SITE HOLE NO. 
p =DENNISON; P = PITCHER; o = oTHE~ Linde Center LIWR0-2 
1:::=========~==.6:.::=.··'""''=· ===~~~~~~======~~~~~:=::::~ 



GEOLOGIC DRILL LOG 

ELEV. 

= SPLIT SPOON; ST = SHELBY 
= DENNISON; P = PilCHER; 0 = 
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l:ZZ 
HHH 
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5 

495 

:I: 
ln. 
UJ 
0 

C'T 

FUSRAP 

NOTES ON: 
DESCRIPTION AND CLASSIFICATION WATER LEVELS, 

WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

Trernie grout 4" PVC 
casing in place at 86 
feet. 

Gamma log~ed by 
TMA/Eberhne to a 
depth of 105.0 ft. 

Following completion 
of gamma log an 
attempt was made to 
retrieve 
the temporary casing. 
PVC casing was 
abandoned, borehole 
was then 

1:;:::=!-t-~g!!~~.!?,!:!~~~-'===c-...-:::,..,...__,----.,---1-1 backfilled with 
bentonite cement. 

No loss of circulation 
in borehole. 
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jJOB NO. !SHEET NO. jHOLE NO. 
~4501-12~ 4 OF 4 ILIWR0-2 FUSRAP 

DESCRIPTION AND CLASSIFICATION 

icore, which has the appearance of a thin 
ranslucent wafer. 
95.8-98.7 ft., White, translucent gy_psum in a 

J:torizontal ellipsoidal configuration. Soft, 
borous siltstone in matrix material. 

98.7-99.1 ft., Gray fissile shale with Smm 
!Parting. 

99.1-99.3 ft., Fragmented calcareous siltstone 
~nd shale with gypsum lena. A canary yellow 
precipatate material 10mm thick between shale 
material. 

99.8-99.4 ft., White Gypsum lens. 
99.4-100.7 ft., White ellipsoidal gypsum in 
iltstone matrix. 

: 100.7-101.0 ft., Gray siltstone. 
' 101.0-101.5 ft., Silty dark gray shale, partings 
ij.5 to 1.5cm. 
: 101.6-102.4 ft., Gray siltstone leas than 25 
~ercent gypsum 
· · 02.4-105.0 ft. Mostly white gypsum with up 
t. 40 percent light olive gray siltstone matrix 
.n·.tenal. 85.5 - 86.8 Ft. 
·e.~ttom.ot.'i:ioreh'oie.ai .. ios-:~:i-ti::·······-··············---·····-· 

Linde Center 

NOTES ON: 
WATER LEVELS, 
WATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

BOTTOM OF 
BOREHOLE AT 
105.0 ft. 

Bedrock section 
reamed to 4 i;-.~.h for 
gamma loB: lf:/30/90 
and backfille'! -..·,th 
bentonite cem<:·nt. 

HOLE NO. 

LIWR0-2 





APPENDIX C 

GEOTECHNICAL INVESTIGATION OF SEAWAY EXTENSION 

This appendix presents the results of the geotechnical 
investigation conducted east of Seaway. The investigation was 
performed to gain additional information on the geotechnical 
aspects of the Tonawanda site area. Borehole locations are shown 
on Figure 2-22. 
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Project: Seaway 

Bechtel Sample 
Identification 

BSSG41 (12'-14') 

BSSG41 (0..2') 

BSSG41 (2'-4') 

BSSG41 (32'-34') 

B55G45 (4S-47') 

BSSG45 (0..2') 

BSSG45 (18'-19') 

. BSSG45 (22' -24') 

B55G45 (30' -31 ') 

BSSG45 (44'-46') 

CONTROLS FOR ENVIRONMENTAL POllliTION, INC. 

Date: December 26, 1990 

MOISTIJRE CONTENT 

CEP Lab Moisture Content 
Number %Dry Weight 

9011348-07 A 18.2 

9011348-13A 27.1 . ' 

9011348-14A 17.0 

9011348-15A 28.6 

9011348~16A 23.1 

9011348-37 A 23.0 

9011348-38A 19.4 

9011348-39A 17.0 

9011348-40A 26.8 

9011348-41A 19.9 

c-3 



CONTROLS FOR ENVIRONMENTAL POlLUTION, INC. 

Project: Seaway Date: December 26, 1990 
Revised: January 18, 1991 

SPECIFIC GRAV11Y 

Bechtel Sample CEP Lab Apparent Specific Gravity 
Identification Number -10 Fraction + 10 Fraction Combined 

BSSG41 (18'-20') 9011348-08A 2.734 * 2.734 

BSSG41 (6'-8') 9011348-10A 2.731 * 2.731 

BSSG41 (30' -32') 9011348-llA 2.747 * 2.747 

BSSG41 (38' -40') 9011348-12A 2.740 * 2.740 

BSSG45 (17'·18') 9011348-33A 2.729 * 2.729 

BSSG45 (2' ·4') 9011348·34A 2.648 * 2.648 

BSSG45 (33-34) 9011348·35A 2.660 "* 2.660 

BSSG45 ( 43-44) 9011348·36A 2.749 * 2.749 

* Sample provided is of insufficient size to make accurate determination of Specific Gravity of + 
Number 10 Fraction. 

C-4 
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CONTROLS FOR ENVIRONMENTAL POllUTION, INC. 

PROJECT: Seaway Date: December 26, 1990 
Revised: March 22, 1991 

UNIT WEIGIIT BY VOLUMETRIC METIIOD 

Bechtel Sam~le CEP Lab Unit Wet Weight Unit Drv Weight 
Identification Number .(gLill QbsLcu ftl .(gLill Qbs/cu ft) 

- r 

B55G41 (8'-10') 9011348-05A 2.269 141.6 2.006 
I 

125.2 

B55G41 (20'-22') 9011348-09A 2.233 139.4 1.873 116.9 

B55G45 (8'-10') 9011348-31A 2.371 148.0 2.081 129.9 

B55G45 (17'-18') 9011348-33A 2.231 139.3 1.881 117.4 

B55G42 (24.3'-26.3') 9011348-44A 1.993 124.4 1.561 97.4 

B55G42 (36.5-38. 7') 9011348-47A 2.110 131.8 1.680 105.1 

B55G42 (44.2-46.4') 9011348-49A 2.183 136.3 1.753 109.4 

-B55G44 (24.1-26.3') 9011348-50A 2.092 130.6 1.583 98.8 

B55G44 (37 .5-39.6') 9011348-53A 2.208 137:9 1.757 109.7 

C-5 



CONTROLS FOR ENVIRONMENTAL POllUTION, INC. 

PROJECT: Seaway Date: December 26, 1990 
Revised: February 8, 1991 
Revised: March 22, 1991 

ATI'ERBER.G lJMITS 

Bechtel SamJ:!le CEP Lab Plasti~ Liquid Plasticitv 
Identifi~ation Number I.imit Limit Index 

B55G41 (14'-16') 9011348-02A 18.5 31.8 13.3 

B55G41 (8'-10') 9011348-05A 18.7 28.0 9.3 

B55G41 (10'12') 9011348-06A 20.1 36.6 16.5 

B55G41 (12'-14') 9011348-07 A 20.8 35.3 14.5 

B55G41 (18'-20') 9011348-08A 17.9 29.4 11.5 

B55G41 (20'-22') 9011348-09A 17.5 27.6 10.1 

B55G45 (14'-16') 9011348-28A 18.4 34.0 15.6 

· B55G45 (8'-10') 9011348-31A 19.0 33.3 14.3 

B55G45 (10'12') 9011348-32A 19.8 35.0 15.2 

B55G45 (17'-18') 9011348-33A 19.4 33.3 13.9 

B5SG42 (24.3-26.3') 9011348·44A 25.2 53.6 28.4 

B55G42 (36.5-38.7') 9011348-47 A 19.0 33.3 14.3 

B55G42 (44.2-46.4') 9011348-49A 18.6 32.6 14.0 

B5SG44 (24.1-26.3') 9011348-50A 28.4 54.5 26.1 

B5SG44 (37.5-39.6') 9011348-53A 21.0 38.4 17.4 

C-6 



J>roject: Seaway 

nechtel Sample 
Number 

B55G4t (4-6') 

ll55G41 (14-16') 

B55G41 (28-30') 

H55G41 (40-42') 

B55G41 ( 4-6') 

1l55G41 (14-16') 

1\55G41 (28-29') 

l55G41 (40-41') 

() 
I 

c:o 

CEP Lab 
Number 

9011348-0lA 

9011348-02A 

9011348-03A 

9011348-04A 

9011348-27 A 

9011348-28A 

9011348-29A 

9011348-30A 

CONTROIB FOR ENVIRONMENTAL POttUTION. INC. 

HYDROMETER TEST 

Particle Diameter (mm)/Cumulative Percent Finer 

0.026/79.9 0.017/77.0 o.o1ono.3 0.007/64.5 

0.026fl9.2 0.013fl0.5 0.010/66.7 0.007/61.8 

0.024/93.4 0.015/90.5 0.009/89.7 0.007/83.7 

0.027/71.5 0.017/68.8 0.010/65.6 0.008/59.8 

0.026/85.0 0.017/83.1 0.010fl7.3 0.007/73.4 

0.028/78.0 0.018/67.8 0.011/65.0 0.008/60.4 

0.024/94.0 0.016/92.0 0.009/90.1 0.007/86.2 

0.02582.8 0.016fl9.9 0.010/76.2 0.007/70.4 

Date: February 8. 1991 

0.005/59.2 0.003/46.1 0.001/34.8 

0.005/55.1 0.003/41.5 0.001/31.9 

0.005fl9.8 0.003/68.4 0.001/49.1 

0.005/53.9 0.003/40.5 0.001/28.3 

0.005/66.7 0.003/55.0 0.001/38.7 

0.006/53.9 0.003/42.7 0.001/31.6 

0.005/82.2 0.003/68.5 0.001/50.9 

0.005/64.7 0.003/50.4 0.001/37.1 



Prqrct: Seaway 

IJecbtel Sample 
r dentification 

n55G41 (4-6') 

ll55G41 (14-16') 

ll55G41 (28-30') 

!l55G41 (40-42') 

ll55G45 (4-6') 

~l55G45 (14-16') 

'l55G45 (28-29') 

l55G45 (40-41') 

(') 
I 

-.1 

CEP Lab 
Number 

9011348-01A 

9011348-02A 

9011348-03A 

9011348-04A 

9011348-27 A 

9011348-28A 

9011348-29A 

9011348-30A 

CONTROLS FOR ENVIRONMENTAL POLLlmON, INC. 

MECHANICAL ANALYSIS 

Cumulative Percent Passing 
2in 1.5 in tin 3/4 in 3/8 in No.4 

100.0 100.0 100.0 100.0 98.2 97.4 

100.0 100.0 100.0 100.0 98.8 97.8 

100.0 100.0 100.0 100.0 99.5 99.2 

100.0 100.0 100.0 100.0 98.6 97.7 

100.0 100.0 100.0 100.0 99.6 98.6 

100.0 100.0 100.0 100.0 96.3 95.7 

100.0 100.0 100.0 100.0 100.0 100.0 

100.0 100.0 100.0 100.0 99.1 98.3 

Date: February 8, 1991 

No.10 No.20 No.40 No.60 No.140 No.200 

96.3 95.4 94.8 94.1 92.3 91.2 

96.6 95.5 94.5 93.5 90.8 89.5 

98.8 98.5 98.1 97.7 96.6 95.5 

96.3 95.5 94.4 93.0 88.8 86.2 

97.7 97.5 97.2 96.8 95.2 93.8 

94.5 93.6 92.9 92.1 89.9 88.5 

99.7 99.5 99.3 99.1 98.4 98.0 

97.0 96.3 95.5 94.8 92.3 91.8 



CONTROlS FOR ENVIRO~ "NTAL PoLLUTION, INC. 

Project: Seaway Grain Size Distn"bution Curve 

Sample: 9011348-otA Tested By: JPC(CMC 

Bechtel No: BSSG41 '(4-6') Dtn N/A Doo 0.0053 
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CONTROLS FOR F.NVIRONMENTAL POU.tmON, INC. 

Projed: Seaway Grain Size Distribution Curve 

Test No: __ _ 

Sample: 901 1348-02A Tested By: JPC'CMC Party:. ___ _ Date: 12/26/90 
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CONTROLS FOR ENVIRON 'ITAL POU..UTION, INC. 

Project: Seaway Grain Size Distnoution Curve 

Sample: 03A 

Bechtel No: 
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CONTROlS FOR ENVIRONMENTAL POllUTION. INC. 

Proj~t: Seaway Grain Size Distribution Cone 

Sample: 9011348-04A Tested By: JPCICMC Party:. ___ _ 

Bechtel No: B55G41 (40-42'1 060 0.0077 Uc.---
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CONTROLS FOR ENVIRONMF.NTAL POU.t.mON. INC. 

Projed:! ~ -Y 

Sample: 9g11348-27A 

Bec:htd No: B55G45 !+6') 

Tested By: JPC 
Party:. ___ _ 
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CONTROLS FOR ENVIRONMENTAL POILU110N, tNC. 

Projed: Seaway Grain Size Distribution Cune 

Sample: 9011348-28A 

B«htel No: DS5G45 (14-16] 

Tested By: JPC 
Party: ___ _ 
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Project: Seaway 

Sample: 29 

Bechtel No: 
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CONTROlS FOR F.NVIRONMhNTAL POUliTION, INC. 

Grain Size Distn"bution Curve 

Test No:. __ _ 

Tested By: JPCICMC Party:. ___ _ Date: 1/31/91 
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Project: Seaway 

Sample: 30A 

B«htel No: 

Tested By: m:;!CMC 

• 

CONTROLS FOR BNVIRONMENTAL POILtmON, INC. 

Grain Size Distribution Curve 

Test No:. __ _ 

Party:. ___ _ Date: 1L18/91 
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CONTROI.S FOR ENVIRONMENTAL POlLUTION. INC. 

Project: Seaway Grain Size Distribution Curve 

Sample: 9()11348-48A Tested By: JPCLCMC 

Bechtel No: BSSG42 (40.9-4W Dlu.O---
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CONTROlS FOR ENVIRONMENtAL POllt.mON. INC. 

Project: Seaway Grain Size Distribution Curve 

Test No:. __ _ 

Sample: 51A Tested By: JPq'CMC Party:. ___ _ Date: ?/14/91 
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CONTROLS FOR ENVIRONMENTAL POlltmON, INC. 

Project: Seaway Date: January 18, 1991 
Revised: February 8, 1991 

SOIL ClASSIFICATIONS 

Bechtel Sample CEP Lab Atterburg Limits %Passing %Passing Soil Classification 
Number Number ll PL PI No: 200 Sieve No: 400 Sieve (Unified System) 

B55G41 (18-20') 9011348-BA 29.4 17.9 29.4 87.3 96.9 CL 

B55G41 (6-8') 9011348-lOA 31.0 18.5 12.5 89.2 98.6 CL 

B55G41 (30-32) 9011348-11A 35.5 20.0 15.5 88.9 97.6 CL 

B55G41 (38-40) 9011348-12A 33.0 19.0 14.0 88.1 99.1 CL 

B55G34 (17-18) 9011348-33A 33.3 .19.4 13.9 93.3 99.3 CL 

B55G45 (2-4) 9011348-34A 50.5 24.1 26.4 94.5 99.3 CH 
() 
I 

f-' B55G45 (33-34) 9011348-35A 38.8 21.4 17.4 91.1 98.5 CL \0 

B55G45 (43-44) 9011348-36A 40.4 22.3 18.1 . 91.7 98.1 CL 



CONTROlS FOR ENVIRONMENTAL POllUTION, INC. 

CENTRIFUGE MOISTUR.E EQUIVALENT 

Project: Seaway Date: February 8, 1991 

Bechtel Sample CEP Lab Moisture Equivalent {% of Dry Weight) 
Identification Number Triall Trial2 Average 

BSSG42 (5-7') 9011348-19A 9.2 9.7 9.5 

BSSG42 (20-22') 9011348-20A 8.0 17.6 12.8 

B5SG42 (30.5-32.5) 9011348-21A 24.8 19.3 22.0 

B55G42 (38-40') 9011348-22A 3.7 4.1 3.9 

B55G44 (10-12') 9011348-23A 25.4 18.6 22.0 

B55G44 (20-22') 9011348-24A 4.9 7.6 6.2 

B55G44 (30.7-32.7) 9011348-25A 2.4 2.5 2.4 

B55G44 (39.6-41.6) 9011348-26A 21.8 22.4· 22.1 

C-20 



CONTROLS FOR ENVIRONMENTAL POllUTION, INC. 

EFFECI1VE CATION EXCHANGE CAPACriY 

CEP Sample Number: 90-11-348-7 A Bechtel Identification: BSSG41 12-14' 

mg/L Ca 642 meq/lOOg Ca 79.98 

K 0.51 
. F 

Mg 21 Mg 4.32 ' 
Na2._ Na 0.54 

Exchangeable Acidity 

Z,meq/100g oven-dried soil = 100G (E - A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 17.75 

E = acid used to titrate 250 ml of extracting solution, ml 35.60 

D = weight of air dried soil used, g 10.013 

G = normality of hydrochloric acid 0.2 

P = moisture content % 0.33 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 263 

C-21 



CONTROLS FOR ENVIRONMENTAL POlltmON, INC. 

EFFECI'IVE CATION EXCHANGE CAPACI1Y 

CEP Sample Number. Q0-1J-H8-I2A 
Bechtel Identification: B55G41 38-40' 

mg/L Ca 609 meq/100g 

K 5 --
Mg 22 

Na 2 --
Exchangeable Acidity 

Z,meq/100g oven-dried soil = 100G (E - A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 

E = acid used to titrate 250 m1 of extracting solution, ml 

D = weight of air dried soil used, g 

G = nonnality of hydrochloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

Ca 

K 

Mg 

Na 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 485 

C-22 

75.63 

0.32 

4.51 

0.22 

15.25 

35.60 

10.046 

n.z 

0.20qb 

404 

f 



CONTROLS FOR ENVIRONMENTAL POU.liTION, INC. 

EFFECTIVE CATION EXCHANGE CAPACITY 

CEP Sample Number: 90- 1 1- 348- 1 3 A Bechtel Identification: B55G4I 0-2' 

mg!L Ca meq/100g Ca 65 23 

K 5 K 0.32 

Mg 12 Mg 2.47 . r 

! 

Na 2 Na 0.22 

Exchangeable Acidity 

Z,meq/lOOg oven-dried soil = lOOG (E • A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 16.65 

E = acid used to titrate 250 ml of extracting solution, ml 35.60 

D = weight of air dried soil used, g 10.002 

G = normality of hydrochloric acid 0.2 

P = moisture content % 0.78 

Z = exchangeable acidity 382 

Effective Cation Exchange Capacity 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 450 

c-23 



CONTROl$ FOR ENVIRONMENTAL POU.unON, INC. 

EFFECTIVE CATION EXCHANGE CAPACrrY 

CEP Sample Number. 90-11-348-HA Bechtelldentific:ation: B55G41 2-4' 

mg/L Ca 

K 

Mg 

Na 

Exchangeable Acidity 

426 

3 

32 

6 

meq/lOOg 

Z,meq/100g oven-dried soil = lOOG (E - A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 

E = acid used to titrate 250 ml of extracting solution, ml 

D = weight of air dried soil used, g 

G = normality of hydroc:hloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

Ca 

K 

Mg 

Na 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 431 

C-24 

52.43 

0.19 

6,50 

0 64 

16.60 

35.60 

10.135 

0.2 

0.44tra 

371 



CONTROLS FOR ENVIRONMENTAL POU.IITION, INC. 

EFFECTIVE CATION EXCHANGE CAPACI1Y 

CEP Sample Number. 90-1 1-348-1 5 A Bechtel Identification: B55G41 32-34' 

mg!L Ca 

K 

Mg 

Na 

Exchangeable Acidity 

532 

9 

36 

19 

meq/100g 

Z,meq/lOOg oven-dried soil = 100G (E - A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 

E = acid used to titrate 250 ml of extracting solution, ml 

D = weight of air dried soil used, g 

G = normality of hydrochloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

Ca 

K 

Mg 

Na 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 484 

C-25 

72 64 

0.58 

7.41 

2.07 

16.85 

35.60 

9.995 

0.2 

7.01"':» 



CONTROlS FOR ENVIRONMENTAL POllUTION, INC. 

EFFECI'IVE CATION EXCHANGE CAPACfiY 

CEP Sample Number: 90-ll-34R-37A Bechtel Identification: B55645 0-2' 

mg!L Ca 376 meq/lOOg Ca 

K 4 K 

Mg 12 Mg 

Na 6 Na 

Exchangeable Acidity 

Z,meq/lOOg oven-dried soil = lOOG (E- A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 

E = acid used to titrate 250 ml of extracting solution, ml 

D = weight of air dried soil used, g 

G = normality of hydrochloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 431 

C-26 

46.72 

0.28 

2.46 

0.65 

16.55 

35.60 

10.039 

0.2 

0.691Yo 



CONTROlS FOR ENVIRONMENTAL POUJITION, INC. 

EFFECI1VE CATION EXCHANGE CAPACI1Y 

CEP Sample Number: 90- 1 1 = 3'8= 3S A Bechtel Identification: BSSC45 18 1~· 

rng/L Ca 608 meq/100g Ca 

K 6 K 

Mg 23 Mg 

Na 3 Na 

Exchangeable Acidity 

Z,rneq/100g oven-dried soil = 100G (E - A)/D{l/1 + P/100) 

A = acid used to titrate soil extract, rnl 

E = acid used to titrate 250 rnl of extracting solution, rnl 

D = weight of air dried soil used, g 

G = normality of hydrochloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

ECEC, rneq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 362 

c-27 

75 59 

0.38 

4.72 

0.33 

21.45 

35.60 

10034 

0.2 

281 

. r 

I 



CONTROLS FOR ENVIRONMENTAL POlltmON, INC. 

EFFECTIVE CATION EXCHANGE CAPACITY 

CEP Sample Number: 90-I l-348-39A Bechtel Identification: B55G45 22-24' 

mg/L Ca 604 meq/lOOg 

K 5 

Mg 18 

Na 2 

Exchangeable Acidity 

Z,meq/lOOg oven-dried soil = lOOG (E - A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 

E = acid used to titrate 250 ml of extracting solution, ml 

D = weight of air dried soil used, g 

G = normality of hydrochloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

Ca 

K 

Mg 

Na 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 356 

C-28 

7.§,g l 

Q 31 

3.69 

0.22 

22.15 

35.60 

10.045 

0.2 

3.68C:~ 

2.76 



CONTROLS FOR ENVIRONMENTAL POllUTION, INC. 

EFFECTIVE CATION EXCHANGE CAPACITY 

CEP Sample Number: 20 11 348-40 ll Bechtel Identification: B55G45 30-31' 

myL Ca 

K 

Mg 

Na 

Exchangeable Acidity 

310 

6 

21 

3 

meq/100g 

Z,meq/100g oven-dried soil = 100G (E - A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 

E = acid used to titrate 250 ml of extracting solution, ml 

D = weight of air dried soil used, g 

G = normality of hydrochloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

Ca 

K 

Mg 

Na 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 313 

C-29 

38.63 

0.38 

4.32 

0.32 

22.30 

35.60 

10.009 

0.2 

0.120'!1 

269 



CONTROLS FOR ENVIRONMENTAL POlll.mON, INC. 

EFFEC11VE CATION EXCHANGE CAPACITY 

CEP Sample Number: 90-ll-348-41A Bechtel Identification: B55G45 44-46' 

rng/L Ca 

K 

Mg 

Na 

Exchangeable Acidity 

321 

5 

20 

3 

rneq/lOOg Ca 

K 

Mg 

Na 

Z,meq/lOOg oven-dried soil = lOOG (E - A)/D(l/1 + P/100) 

A = acid used to titrate soil extract, ml 

E = acid used to titrate 250 ml of extracting solution, ml 

D = weight of air dried soil used, g 

G = nonnality of hydrochloric acid 

P = moisture content % 

Z = exchangeable acidity 

Effective Cation Exchange Capacity 

ECEC, meq/100 oven-dried soil = X (Ca) + X (Mg) + X (Na) + X (K) + Z 

= 312 

c-30 

39,7& 

0.32 

4.09 

0.32 

22 10 

35 60 

10.060 

0.2 

0.2°it 

267 



CONTROLS FOR ENVIRONMENTAL POU.liTION, INC. 

CONSOUDATION TEST SUMMARY 

CEP Work Order No: 9011348 Date: March 21, 1991 

Sam~le Bechtel J.D. Moisture Dry Unit Specific Atterb~ Limits Cumulative % Passing Com~ression 
No: Number Cont.(%) Wt (pcf} Gravity u PL PI No: 4 Sieve No: 200 Sieve Index l'Cc) 

44A B55G42 (24.3-26.3) 32.1 97.4 2.70 54 25 28 91.2 86.9 0.095 

46A B55G42 (32.0-34.3) 26.5 97.9 2.70 34 18 6 62.6 56.6 0.109 

47A B55G42 (36.5-38. 7') 24.2 105.1 2.72 33 19 14 96.6 87.1 0.153 
() 
I 49A B55G42 ( 44.2-46.4') 24.7 102.3 2.73 33 19 14 96.1 88.3 0.009 w ..... 

50 A B55G44 (24.1-26.3') 33.0 86.1 2.73 55 28 27 100.0 99.9 0.152 

53 A BSSG44 (37.5-39.6') 27.0 98.9 2.71 37 21 16 99.7 94.3 0.243 

54 A BS5G44 (42.0-44.2') 26.0 93.8 2.77 38 21 17 97.1 90.4 0.201 

!''~ 



CONTROLS FOR ENVIRONMENTAL POU.t.mON, INC. 

CONSOUDATION TFS1' RESULTS 

Project No:_~Se;aau:wt.liaL.J.y _____ "----------

Job No: 90 1134R Date: __ 2""/~8~.:./9ul.__ _____ _ 

BoringNo:. __ ~a~s~SwG~4~2~(~7'~3-~'~6~3~)~----- Sample No:._..,.:t:44:uA~- Depth: ____ _ 

Material: __ ..JB;ur;,l,!o~w:.un..JPulaasi1Lit..&lic~C~la~yt--_________________ _ 

~1oisture Content:_..L32"""'""J _______ _ Dry Unit Weight:_~97s-:s.,4 ______ _ 

LL: __ 5!.a__ PL: ---'2..J.5 ___ PI:._-~28~--- Specific Gravity: --""2...~.7~0:..._ __ _ 
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CONTROLS FOR ENVIRONMENTAL POllUTION, INC. 

CONSOUDATION TEST RESULTS 

Pro jeer Seaway 

Job :\o: __ ....lJQI.j,l04-l....,D~4~S------- Date:. ____ zL..Jt~s~/9~...~1 ___ _ 

Boring No: B55G42 (32 0- 34.3) Sample No:. __ 4;:.::6~A~- Depth: ___ _ 

\Iaterial: __ ..o.;JB"-Jrg.Llw:lUnJ....LPI.u.aiAst~..~.i-.c .Jo,Cy,la~vr-:w.uit-"h..J.Go~.~roliilla..~,;ye..,.l.___ ____________ _ 

~1oisrure Content: __ _.2..::;6~.5'------- Dry Unit Weight:_--:;,9,.;,7 •::..;.9 ______ _ 

LL: ----..~.=34.___ PL: _ __,_.! gQ...LLa __ PI:. __ .ul 6..._ ___ Specific Gravity: _ ___.2 .... 7~.:.0.:.._ __ 
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CONTROLS FOR ENVIRONMENTAL POU.tmON, INC. 

CONSOUDATION TEST RESULTS 

Pro jeer Seawav 

Job No: 9011 348 Oate: ____ ,::.Z/'-"4~/~91~----

Boring No: B55G42 06.5 - 38. 7) Sample No: 47 A Depth: 36.5-38.7 

~lateriaJ: __ ..... Ru.;tO~o,L;W~~t.D~P...,.la;;uSu.,t~iC....:C:..:.u.la..,;y __________________ _ 

~ toisrure Conrenr: ___ --"2.:~.4 wl.s.7 ____ _ Dry Unit Weight: __ ..:.l:.;:;0.=.5;.;;:.1~-----

LL: __ 3.~..J,___ PL: _ __.1"""'9 ___ PI:. __ __....u._ __ Specific Gravity: __ 2 ........ 7..,2 __ _ 
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CONTROLS POR ENVIRONMENTAL POLLU110N, INC. 

CONSOLIDATION TESr RESULTS 

Project )eawav 
Job :-.I o: ___ .....:9u.Qu.l..LI..;LH:t.~B;J..... _____ _ Date:. __ ....~3~/2 ... lu/~9..~..1 ------

Boring No: __ ..J,B;~.;51...l5"-~G~4""2"""C:44:.....2..;:-;..::4u.6~.o.:4:~.~l~-- Sample No:._.....:r,4z.2.a.A __ Depth: ____ _ 

~ 1aterial:_......J:f:..aau;j rul~y.,..::Su;.tui f,r..f.J,.C..;,~l.aaol'..y ,_B,Q,rg;nuWI'JDL..UjnL.:CL...Un,u.ln;u;r ______________ _ 

~Ioisrure Content: __ _..2~t,;;4~. 7..!.....------ Dry Unit Weight:._..::.l 0...,2:..:·-.3....:p~c:.:.f _____ _ 

LL:_--..a..3J.~...-_ PL: __ --~.,;1 9:;,..__ PI: __ ...J1~4t...__ __ Specific Gravity: __ 2"-"'7..r..3 ----

0.1 
I I I I ~ 

~ 
!-; 

...... ~~.--_ 1--.lit_ 
r- ~ ~ t-~ 

. 

-· 

-

o .. ~ 
j I 

. I I I I It b 

et - 6~ - o. S'1if o·, s-~ -- --- -
_;,, f-,.. /., ~ J, j "'; - c- " I'• -" -. ().') 

" C-35 

I 

I 

I 
l 



CONTROLS FOR ENVIRONMENTAL POU.t.mON, INC. 

CONSOUDATION TEST RESULTS 

Project Seaway 

Job N o: __ .z.9l:!..O lwl~3~4:.:.R -------- Date: 3/21/91 

BoringNo:. ____ ~B~SuS~G~4~4~(•24~1~-~2~.6~.3~)~-- Sampie No:_-""s~oA!;t.__ Depth: ____ _ 

:-.rarerial: __ --lBwr~:.c:all!iwUJnwPt:.Jl.aa.s:~sri;J.ict:...J.C..J.la;av~------------------

~1oisrure Content=----""'""'----- Dry Unit Weight: _ __.:,:R~6~.l;...Jp~c~f------

LL: __ s ... s~.--- PL: __ 2""8~-- PI: __ _..2u..7 ___ Specific Gravity: _.:2:.:.. 7,;.;3::.._ ___ _ 
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CONTROlS FOR ENVIRONMENTAL POU.tmON, INC. 

CONSOUDATION TEST RESUL 1'S 

Project Seaway 

Job ~o: __ __:.9..:::..0.!..11::..;3:...:4..;.;8 ______ _ Date: _ __;::3J.,:./2::.:0::.~./.;..9~1------

Boring ~ o :. __ ...~.R~5""5::..:G.:t4~4 ,.0.:..7:.....""'5 ,;;.-...,3:..::9...:,6"") __ _ Sample No: _ __..=;.5:::..:3A~- Depth: ____ _ 

:-.tater:ial: __ ..::IBILJTOCJW~Dtl,.,.,t;p;J,i!ai.liSw.;.;tj~c;...&C_llei:la~y-------------------

\ toisture Content: ___ .... 2:..r.7.-~o""------- Dry Unit Weight:_...:9:uB:~.,;9::r...pp.~.;.:cfL..------

LL:_---"-3~7 _ PL: 21 PI: 16 Specific Gravity: _ ..... 2;..,7J...l..__ __ _ 

VEIItTICAI. II'JitE88UIItE IN TON8 ,.EIIt 8Q. ~T. 
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CONTROLS FOR ENVIRONMENTAL POU.tmON. INC. 

CONSOUDATION TFST' RESULTS 

Pro jeer Seaway 

Job :--:o: __ _.9~0u.I~J 3.c.;;4~8~-----

Boring :-.i o:_---~o,R,...S""S::..~'i~44...a.;:C4~2o.w.O~o~..,;;,-..z4~4-"""2"'-) --

Date: 3/20/91 

Sample No:_---.;54w.A.___ Depth: ___ _ 

:\1aterial: __ _.BwrwnUIIIw:.un..JP;;.LIG.OasEa.i.T.~.~oic....;C~Ia"'~'y------------------

\loisture Contenr:_2~6.:.a..O:.;,________ Dry Unit Weight:_...;9;..;:3;,:,.8.;;,_, _____ _ 

LL: 38 PL: _ __.2...,1 ___ PI: __ -:1:..;7 ___ Specific Gravity: _ __;;.,;2•;,.,7_7 __ _ 
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CONTROLS FOR ENVIRONMENTAL POLLUTION, INC. 

Constant Head Permeability Test 

Project: Seaway Bechtel No: B55G42 (40.0 - 42.2') 

CEP Identification No:._90~1~1:!::348=.-48~A!.:....---------------

Date:. ___ --=3:~.,;16:::::.~1....:9;..=1...._ _______ _ Tested By:_--..::JP=C:.----------

Sample Length:. ___ --...e.9.!..7.=.5:__ _____ em 

Sample Diameter:. ___ ...:6~.4...!..------ em 

Cross-Sectional Area:. __ --=3=2::..l.1~7-----, sq em 

1. Starting Date - Time: 3/6/91 2:00p.m. 

2. Stopping Date - Time: 3/7/91 8:30a.m. 

3. Elapsed Time: 18-1/2 Hours minutes ------
4. Quantity of Water Passing through the Sample: . _ __._,N=o=ne=-------- cc 

5. Rate of Flow (4 + 3) None cc per minute 

6. Hydraulic Head: 60.7 em 2ft. 

7. Hydraulic Gradient (6 +Sample Length): 

8. Coefficient of Penneablity 5 + [7 X Area]: --------- em per minute 

9. Coefficient of Permeability [8 X 0.6]: ---------- m. per hour 

10. Coefficient of permeability [9 X 78.74] =---------ft. per day 

Sample was Plastic Clay; unsuited for constant head penneability test. The sample is very fine grained 

with 76% finer than 0.018 mm in diameter. According to Table 2.8 from the test by Hough, this 

sample would have a coefficient of penneability of 0.001 X 104 cm/sec (0.01 ft/month). 

C-39 
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CONTROlS FOR ENVIRONMENTAL POlltmON, INC. 

Project: Seaway 

Sample Number: 901 1 348-45A 

TRIAXIAL TFSr 

SUMMAR.Y 

Bechtel No: B55G42 (28.3 - 30.5') 

Cell Pressure: __ 4.:.:0~----- psi 

Description of Speci.men:. ___ BIUo,lro.uw~~.~nii.,...LP,...laiU&ti.Wolloic...:Cw.ulai.lyt...----------------

Diameter:. ___ z"-"ls.__ ___ in. Height: ___ .......r..S"""S:..cS ______ in. 

Height-to-Diameter Ratio:. __ -=1.:.:.9:;..::8:...-----------

lnitial Dry Unit Weight:. __ ...;;9...;;1---. ____ pcf 

After Test Moisture Content:._--..;;J4""2...,..1.__ ______ % 

Specific Gravity: 2.72 ( ) Actual ( J Assumed 

Average Rate of Axial Strain to Failure: _____ 1 _____ % per min. 

Strain at Failure: 11.7 in/in 

Minor Principal Stess:. ____ 4_0_p_s_l ___ _ 

Major Principal Stress at Pailure:. _______ s ... J ...... s ... p • .::"'"i __ _ 

Shape of Specimen at Failure: Barrel predominant at bottom 

C-40 
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Project: Seawav 

CONTROLS FOR ENVIRONMENTAL POU.tmON. INC. 

TRIAXIAL TEST 

SUMMARY 

Bechtel No: BSSG42 (28.3' - 30.5') 

Sample Number:, ____ -.%J90~lu1~3~4.a:B-:.=4~5~A~ Cell Pressure:, ___ .... BwO~--- psi 

DescriptionofS~en:, __ ~B~r~o~w~n~P~l=a=s~ti=c~C~l=a~v--------------------------------

Diameter:, __ ___.2r.o~8>~---- in. Height:, ________ 5""' . .:~:4.L7_ in. 

Height-to-Diameter Ratio:_~l-:.:::9..;;::5 ___________ _ 

Initial Dry Unit Weight: __ 9~3;.;:.•.;...9 ---- pd 

After Test Moisture Content: __ .-4,37.Lo·~O:..-_____ % 

Specific Gravity: 2. 72 ( ) Actual ( ~ Assumed 

Average Rate of Axial Sttain to Failure: _____ I _____ % per min. 

Strain at Failure: 0.065 in/in 

Minor Principal Stess: 80 psi 

Major Principal Stress at Pailure:. _______ 9_3_.8....:ps:-..i __ _ 

Shape of Specimen at Failure: Specimen &bowed spllu fr baael 

c-42 
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Project: Seaway 

CONTROLS FOR ENVIRONMENTAL POLLtmON. INC. 

TRIAXIAL nsr 

SUMMARY 

Bechtel No: B55G42 (ZR.J- 3 

Sample Number: ____ _..9::;..:0:;;..::I ..... I..._34.:.::8~-...:.45"'"'A""" Cell Pressure:. ___ ~l-=2~0 ___ psi 

De~riptionofS~en:.-4--B~ro_w~n~P~la~s~t~ic_C~m~y-----------------------------------

Diameter: 28 in. Height: 5.41 Ul. 

Height-to-Diameter Ratio: I 93 

Initial Dry Unit Weight: 96.5 pcf 

After Test Moisture Content: 36.1 % 

Specific Gravity: 2.72 ( ) Actual (X) Assumed 

Average Rate of Axial Sttain to Failure: %per min. 

Strain at Failure: 0.077 in/in 

Minor Principal Stess: 1.20 psi 

Major Principal Stress at Failure: 134.2 l!!i 

Shape of Specimen at Failure: Showed shear failure + barrel 

C-44 
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CONTROlS FOR ENVIRONMENTAL POllUilON, INC. 

Project: Seaway 

Sample Number. 20 11 }48-48 A 

TIUA>::W. TEST 

SUMMARY 

Bechtel No: B55G42 (40.0'-42.2') 

Cell Pressure:. __ ..:~;4~0 _____ ps1 

Description of Specimen:_~B.:.;ro::;.;w:;.;n~P..::la::::s;.;;t.:.;ic;...C=la::..vu.•..;;f..::a:.::ir~ly.t.-:.st:::i::.:ff:.-___________ _ 

Diameter:. __ ..... 2"".~8 ____ in. Height:. ___ ___.5~28~----- in. 

Height-to-Diameter Ratio:_..:l:.:.:.8~8~6~-----------

Inirial Dry Unit Weight: _ __,;;l;.;;.l..;.;4.:..;.7 ____ pcf 

After Test Moisture Content: 23.9 % 

Specific Gravity: 2 72 { ) Attual (X) Assumed 

Average Rate of Axial Strain to Failure: %per min. 

Strain at Failure: 0.157 in/in 

Minor Principal Stess: 40 psi 

Major Principal Stress at Failure: 47.55 psi 

Shape of Specimen at Failure:. _______________ _ 
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CONTROLS FOR ENVIRONMENTAL POUtmON. INC. 

TRIAXIAL TFS1' 

SUMMARY 

Project: Seaway Bechtel No: B55G42 (40.0 - 42.2') 

Sample Number._......-;90-.:l:..:l.-3..;.;48;:;..-...;.4.-8A;.;;._, __ _ Cell Pressure:. __ ....;s;..;;o _____ psi 

Description of Specimen: Fairly Stiff Brown Plastic Clay 

Diameter: 2.8 in. Height: ·------~4~.3~3~---------n 

Height-to-Diameter Ratio: 1.546 

Initial Dry Unit Weight: 104.8 pd 

After Test Moisture Content: 36 4 % 

Specific Gravity: z 22. ( ) Actual (X) Assumed 

Average Rate of Axial Strain to Failure: ____ ..__ _____ % per min. 

Strain at Failure:.___..0~·-=-1:.2 ..:oin:.:.~l..=.in.:.:.-------

Minor Principal Stess: ___ S.;...O__.,_ps.;...i _____ _ 

Major Principal Stress at Pailure:. ____ 9_Z_._s_3..;.ps_i _____ _ 

Shape of Specimen at Failure:. _______________ _ 
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I ,, 

I 
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Cell Pressure = 80 psi 
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Muimum Deviator Stress = 20.75- 8.22 = 12.53 

' I Strain at Failure = 0.12 in/in 
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CONTROLS FOR ENVIRONMENTAL POU.tmON. INC. 

Project: Seaway 

TRIAXIAL TEST 

SUMMARY 

Bechtel No: B55G42 (40.0 - 42.2') 

Sample Number: 2011 J48-4RA Cell Pressure: ___ _.J .. z ... o'------ ps1 

Description of Specimen:. _ __..:F..::a~ir::.!l:.Ly~S:.::t~if.:.f..:B~r.::::o..::::w..::n~P~l::::a=.:st::.:.ic:::...::C~la=-yL.-___________ _ 

Diameter:. __ _.z ... H"----- in. Height:. ____ ..;.~4..,9~4~..-_____ in. 

Height-to-Diameter Ratio:._-.::..:1.:..:.7.::::6..:.4 _____ _._ ____ _ 

Initial Dry Unit Weight:. __ ;..;12~5...;..;.2~--- pcf 

After Test Moisture Content:._16_._2 ________ % 

Specific Gravity: 2 72 · ( ) Artual (X) Assumed 

Average Rate of Axial Strain to Failure:._.::.l ________ % per min. 

Sttain at Failure:_...:O:::.a·.::.14.,:_:jin:.ul..:.in-. ____ _ 

Minor Principal Stess:. __ _..;;l.;;2..;;..0 ____ _ 

Major Principal Stress at Failure:. ____ I_3_2 _______ _ 

Shape of Specimen at Failure: _______________ _ 

... ... 
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c 

' I 

Strain at Failure = 0.14 in/in 
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CONTROlS FOR ENVIRONMENTAL POU.U110N, INC. 

TRIAXIAL TEST 

SUMMARY 

Project: Seaway Bechtel No: B55G44 (33.3 - 35.3') 

Sample Number:._.....:z:90u.ll.,jli..03~.:~4;g8-;.;S;uZo.c:A......_ __ _ Cell Pressure=--~-=4t.~.oO,___ ___ . pst 

Description of Specimen:_-=.F..::a:.:.:ir:.:.lv.r...::S;.:.ti::.f.::..f..:B:.=.r.:;.o..;.:.w-=-n-=P-=l=as;:;.:t:.:.ic=-=C~la=y..__ ___________ _ 

Diameter: __ .....~.t.Z.s;B,___ ___ in. Height:. ____ .J.5_3"""9:...-_____ in. 

Height-to-Diameter Ratio:_-:1::..:•..;;..9:;25~-----------

Initial Dry Unit Weight: _ _;l;.;;0...;:;,6.;.;;.1:-___ pcf 

After Test Moisture Content:: ___ ~zslol.o.W6'------ % 

Specific Gravity: 2.72 ( ) Actual (X) Assumed 

Average Rate of Axial Strain to Failure:_! _________ % per min. 

Strain at Failure: _ __,.n~oo.J...,o.&.:l4.._ _____ _ 

Minor Principal Stess: __ _,.;j4~0=-------

Major Principal Stress at Failun!:. ___ ...;5;..;6;.;;..4.;.,_ ______ _ 

Shape of Specimen at Failure:. ________________ _ 
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CON"rn.OLS FOR ENVIRONMENTAL POLLI.ITION, INC. 

Project: Seaway 

TRIAXIAL TEST 

S(JMMARY 

Bechtel No: B55G44 (33.3 - 35.3') 

Sample Number:._....;...90::;.;1:..:1:.:3~4.:::.8-...::5~2:.:.;A:.-.. __ _ Cell Pressure:. ___ ....;8:.:.:0~--- psi 

Description of Specimen:._--lF.:.;a:uiLJrlL.¥f;...;S:ut..~.~ifu.f_.Bwrt:.~..n;u~wun~-.P.&:.1J.Gauos~ril.(,;c...aC-1Lila~y------------

Oiameter:. __ __.2o.o.~8"'----- in. Height:. _____ s ... s ... 3"------- m. 

Height-to-Diameter Ratio:._--:..1 :.::·9...:.7.;;:.5 __________ _ 

Initial Dry Unit Weight:. __ ..;.;l0::.:5;.;;.5;;;_.. ___ pel 

After Test Moisture Content: 28.5 % 

Specific Gravitr.·--'""'2;...7,..,.2'------- ( ) Actual (x) Assumed 

Average Rate of Axial Strain to Failure: % per min. 

Strain at Failure: 0.09 in/in 

Minor Principal Stess: 80 psi 

Major Principal Stress at Failure: 91.4 psi 

Shape of Specimen at Failure: _______________ _ 
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CONTROlS FOR ENVIRONMENTAL POlll.ITION, INC. 

Project: Seaway 

TRIAXIAL TEST 

SUMMARY 

Bechtel No: B55G44 {33.3-35.3') 

Sample Number: 901 1 348-52 A Cell Pressure:. ___ ....~JL....:2.J.jO~--- psi 

Description of Specimen:_--!.F~a~ir~ly.L..:::S:.!:.tt~·r~f..!:B~r.::::o.:::w.::n...:P~l~as~t:.!:ic~C~la~yz__ ___________ _ 

Diameter: 2 8 in. Height: ____ ..l,5_5l.:l4~----- in. 

Height-to-Diameter Ratio:_ ..... 1!;.:·~9.:..79~-----------

Initial Dry Unit Weight: __ ,;;;,.l 0;...4.;..;.•.;...7 ____ pcf 

After Test Moisture Content: 28 1 % 

Specific Gravity: 2. 72 ( ) Actual (X) Assumed 

Average Rate of Axial Strain to Failure:._.;;;..l ________ % per min. 

Strain at Failure:. _____ o_._I_4_i_n/;..i_n __ _ 

Minor Principal Stess:. ___ 1_2_0...:p~s_i ___ _ 

Major Principal Stress at Failure:. ___ l.._2"'0"-PPE~i--------

Shape of Specimen at Failure:. ____ _,lu2"9:...3"----.;,..._------
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CONTROLS FOR ENVIRONMENTAL POU.lfnON, INC. 

TRIAXIAL TFSl' 

SUMMARY 

Project: Seaway Bechtel No: B55G44 (42.0 - 44.2') 

Sample Nwnber:. _ _..:9::u0.a..ll..jl~,.,;3..e4...,8.:::.-S-..4 ... A~--- Cell Pressure:. ___ :.u.. ____ ps1 

Description of Specimen: Brown Plastic Clay 

Diameter: 2.8 in. Height: 5.55 m. 

Height-to-Diameter Ratio: 

Initial Dty Unit Weight: 102 s pc:f 

-·-c.o After Test Moisture Content: 26.0 % Q -
~ 

Specific Gravity: 2.72 ( ) Actual ~)Assumed ~ .. 
w 
~ .. Average Rate of Axial Strain to Failure: 0 

1 %per min • ... 
:g 

0.12 in/in > Strain at Failure: 
~ 
c 

Minor Principal Stess: 40 ~&i 

Major Principal Stress at Failure: 54 1 psj 

Shape of Specimen at Failure: 
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Bechtel No: BSSG44 ( 42.0 - 44.2') 

Sample No: 54A 

Cell Pressure = 40 psi 

Maximum Deviator Stress = 17.7 - 3.6 14.1 psi 

j 

L Strain at Failure = 0.12 in/in 
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CONTROLS FOR ENVIRONMENTAL POU.UTION, INC. 

TRIAXIAL TESr 

SUMMARY 

Project: Seaway Hecntel No: B55G44 (42.0 - 44.2') 

Sample Number:_---:9A0o~.~l..~ol~3"""4o;J;S-...,;S;I-'4~Alii.----- Cell Pressure:. ___ ,.lo.l8.w,O ____ ps1 

Description of Specimen:. _ __;:;;B.:.ro=-'.::.v::.:.n...;:P...;:l.::.as:.:t;.:.ic;::.....;:C:;.;;l=:a .... y ________________ _ 

Diameter: __ ...;Z:.:·:.;;;s ____ m. Hcight ______ _...;:6~.2~2~---------m. 

Height-to-Diameter Ratio:. __ 2_.2_2 ____________ _ 

Initial Dry Unit Weight:._.-..;:;9~3:.:.2~---- pd 

After Test Moisture Content: 31.0 % 

Specific Gravity: 2. 72 ( ) Actual (X) Assumed · 

Average Rate of Axial Strain to Failure: ____ I ______ % per min. 

Strain at Fa.ilure:. ____ ...lo"-'-I.a..I .... 2 .... inu..lui.w.n __ _ 

. Minor Principal Stess: __ .....;;;.80;;:...z::p;.::.si:.-___ _ 

Major Principal Stress at Failure: ____ . 9_3_._75 _______ _ 

Shape of Specimen at Failure: ________________ _ 

C-60 



---

i i 

f 

, I ' 

I I ) I I 

-.... 1.0 

L _; Q /1.. ./I -~ 
v ~ ... ... 

c;r. 

/ 

·-:> 
.II 

Q; 

c Bechtel No: BSSG44 (42.0- 44.2') 

Sample No: 54A 

' ' I Cell Pressure = 80 psi 

I I 
Maximum Deviator Stress = 20.85 - 7.1 = 13.75 

I Strain at Failure = 0.112 
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CONTROLS FOR ENVIRONMENTAL POllUTION, INC. 

TRIAXIAL TFSr 

SUMMARY 

Project Seawav Bechtel No: B55G44 (42.0- 44.2') 

Sample Number: 9011348-54A Cell Pressure: ___ .;;.;l2;;;;;.;0;;..._ ___ psi 

Description of Specimen: __ .uB:.t..~rou.;w~n~P...a.lg.asliJ.It...,ica......:.C .... t""a~y-----------------

H~ght ____ ~S-w4~9~6 _____________ m. 

___ ....:...;;;..;;...;.;;. __ pcf 

-------=~---------% 
____ _....,......._ ___ ( ) Actual ( 20 Assumed 

Average Rate of Axial Strain to Fa.ilure: _______ .:.,l ___ % per min. 

Strain at Failure: __ _,o..._,l.-.2_,i.._n.,_/j...,n...__ ___ _ 

Minor Principal Stess:_~l2::;.;0:;....c;.p;;;.;si;..._ _____ _ 

Major Principal Stress at Fa.ilure: ___ .:.;l3=-5::.:·.;;;8...aP;:::S:.:..i _______ _ 

Shape of Specimen at Failure:. ________________ _ 
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Sample No: 54A 

Cell Pressure = 120 psi 

Maximum Deviator Stress = 28.3 - 12.5 == 15.85 

Strain at Failure = 0.12 
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CONTROLS FOR ENVIRONMENTAL POLLUTION, INC. 

MOISTURE DENSl1Y RELATIONSHIP 

CEP LAB NO: 9011348 Date: 1/29/91 

Sample No: OSA. 06A. 07 A Composite Tested By: JPC/CMC 

Maximum Dry Density: 141.0 pcf Optimum Moisture Content: 6.1% 

Project: Seaway Bechtel Identification: BSSG41 (8-10'),(10-12'),(12-14') 
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CONTROL'> FOR ENVIRONMENI'AL POLLUTION, INC. 

MOISTURE DENSI1Y RELATIONSHIP 

CEP LAB NO: 9011348 Date: 1/17/91 

Sample No: 15A. 17A. 18A Tested By: JPC/CMC 

Maximum Dry Density: 127.0 pcf Optimum Moisture Content: 12.8 

Project: Seaway Bechtel Identification: BSSG41 (32-34).(34-36)1(36-38) 
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LUNTH.Ol.S FOH. ENVl.H.ONMENTAL POllUTION, INC. 

MOISI1JRE DENSITY RELATIONSHIP 

CEP LAB NO: 9011348 Date: 2/8/91 
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CONTROLS FOR ENV.JRONMENTAL POU..lJriON, INC. 

MOISTURE DENSfiY RElATIONSHIP 

CEP LAB NO: 9011348 Date: 1/29/91 

Sample No: 43A Tested By: JPC/CMC 

Maximum Dry Density: 125.7 pcf Optimum Moisture Content: 11.0% 

Project: Seaway Bechtel Identification: B55G45 (34-35) I (37 -38) I (38-39) 
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APPENDIX D 

QUALITY ASSURANCE AND QUALITY CONTROL EVALUATION 

This appendix contains an overview of the quality 
assessment/quality control (QA/QC) process for the RI data; a 
detailed discussion of the QA/QC procedures is presented in the 
Quality Assurance Project Plan for the Remedial Investigation/ 
Feasibility Study-Environmental Impact Statement for the Tonawanda 
Site. Data were evaluated by a verification process that included 
review of sample and QC samples for precision, accuracy, 
completeness, and representativeness; review of holding times; and 
review of chain-of-custody forms. Additional QA/QC data for the 
first-phase and groundwater investigations will be included in the 
next draft of the report. 





APPENDIX D 

QUALITY ASSURANCE AND QUALITY CONTROL EVALUATION 

D.l INTRODUCTION 

Data are usually collected in several stages during an RI/FS. 

Initial data collection efforts include research into the site's 

history and historical surveys. The next stage consists of 

developing a general understanding of the site (site 

characterization). Subsequent data collection efforts focus on 

filling identified data gaps to better understand the site 

characteristics and gathering the information necessary to evaluate 

remedial action alternatives (remedial investigation). Collecting 

data in stages allows the overall investigation process to be 

continually seeped to minimize the collection of unnecessary data 

and maximize data collection efficiency and quality. 

Data collected during site characterization and RI activities 

are used in the baseline risk assessment to determine whether 

contaminants on or migrating from the site represent a significant 

risk to human health or the environment. The data are also used in 

the FS to provide a basis for selecting remedial action 

alternatives. The appropriate selection of sampling strategies and 

the quality or usability of the analytical data generated determine 

how well a site has been characterized·. Sampling strategies for 

the Tonawanda RI are identified and detailed in the field sampling 

plan (FSP) (BNI 1992a), work plan-implementation plan (WP-IP) 

(BNI 1992b), and health and safety plans (HSPs) (BNI 1992c, 1992d). 

Data QA/QC strategies for TCLP, organic, and inorganic analyses are 

identified and detailed in the quality assurance project plan 

(QAPjP) (BNI 1992e). 

Data quality is typically determined through an evaluation of 

precision, accuracy, representativeness, comparability, and 

completeness (PARCC) of the data collected. An evaluation of PARCC 

provides data users with a comprehensive summary of the data that 

are either usable or have potential bias. The following sections 

present an assessment of the quality and potential limitations of 
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the sampling and analysis activities associated with the Tonawanda 

RI. 

D.2 DOCUMENTATION 

Developing and maintaining adequate documentation of activities 

conducted during the RI provide verification that the activities 

were accomplished acceptably and that any changes from the work 

plan were properly documented. The following subsections address 

several types of documentation that ensure verification of the RI 

activities. 

0.2.1 standard Operating Procedures 

Standard operating procedures (SOPs) describe the specific 

procedures to be followed during RI activities. SOPs increase the 

probability that the data collection design will be properly 

implemented and increase confidence in the data. For RI field 

activities, SOPs contained in project and department procedures 

manuals and procedures in the FSP, WP-IP, HSPs, and QAPjP were 

followed. 

D.2.2 Quality Assurance and Quality control 

For RI field activities, data QA/QC procedures in the QA/QC 

sections of the Tonawanda QAPjP and FSP were followed. 

D.2.3 Field Logbooks 

During RI field activities, field personnel maintained sampling 

and geologic logbooks containing sampling dates, sampling 

conditions (weather, temperature, etc.), notable occurrences during 

sampling, and geological strata encountered during borehole and 

well installation. These logbooks were maintained to document 

field activities so that field activities can be recreated and 

sample results can be related to a geographic location and date of 

collection. 
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D.2.4 Chain-of-Custody 

Chain-of-custody forms were maintained to document the changes 

in possession of a sample from the time it was collected until it 

was disposed of or archived. A review of the chain-of-custody 

forms showed that 100 percent of the samples collected and analyzed 

during the RI were properly documented. Chain-of-custody 

procedures in the Tonawanda FSP and QAPjP were followed. 

D.3 DATA VERIFICATION 

Data verification is a quality assessment review conducted to 

determine whether data quality objectives (DQOs) were achieved and 

the level of usability and uncertainty associated with the data. 

Any uncertainty in the data may impact the level of confidence with 

which the data can be used and the way the data may be used. The 

following paragraphs describe the scope of the BNI data 

verification process used for the RI data. 

Data verification consists of a review to ensure that the 

appropriate documentation, quality controls, and statistical 

information are provided and meet applicable requirements specified 

in the QAPjP. The analytical results are reviewed for PARCC, and 

established QC limits are checked to ensure comparability between 

verified data sets and to determine data quality. Specific QC 

limits are shown in Tables D-1 and D-2. Items that are addressed 

during data verification include: 

• Holding times 

• Chain-of-custody forms 

• Field blank collection 

• Field blank contamination 

• Method blank collection 

• Method blank contamination 

• Sample duplicate analysis 

• Sample duplicate percent recovery 

• Matrix spike analysis 

• Matrix spike percent recovery 
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Table D-1 

QC Limits for Matrix Spike and Matrix Spike 

Duplicate Percent Recovery and RPD 

Matrix Spike Recovery Limits Relative Percent Difference 

Matrix Spike 
Fraction Compound \.later Soil/Sediment \.later Soil/Sediment 

VOA" 1,1-dichloroethene 61-145 59-172 14 22 
VOA Trichloroethene 71-120 62-137 14 24 
VOA Chlorobenzene 75-130 60-133 13 21 
VOA Toluene 76-125 59-139 13 21 
VOA Benzene 76-127 66-142 11 21 
BNAEb 1,2,4-trichlorobenzene 39-98 38-107 28 23 
BNAE Acenaphthene 46-118 31-137 31 19 
BNAE 2,4-dinitrotoluene 24-96 28-89 38 47 
BNAE Pyrene 26-127 35-142 31 36 
BNAE N-nitroso-di-n-propylamine 41-116 41-126 3838 
BNAE 1,4-dichlorobenzene 36-97 28-104 28 27 
Acid Pentachlorophenol 9-103 17-109 50 47 
Acid Phenol 12-89 26-90 42 35 
Acid 2-chlorophenol 27-123· 25-102 40 50 
Acid 4-chloro-3-methylphenol 23-97 26-103 42 33 
Acid 4-nitrophenol 10-80 11-114 50 50 
Pesticide Lindane 56-123 46-127 15 50 
Pesticide Heptachlor 40-131 35-130 20 31 
Pesticide Aldrin 40-120 34-132 22 43 
Pesticide Dieldrin 52-126 31 -134 18 38 
Pesticide Endrin 56-121 42-139 21 45 
Pesticide 4,4 1 -DDT 38-127 23-134 27 50 
Herbicide 2,4-D 49-118 75 
Herbicide 2,4,5-TP (silvex) 26-92 66 
Metals Metals 75-125 75-125 20 20 

:voA- volatile organics analysis. 
BNAE - base/neutral and acid extractable. 
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Table D-2 

QC Limits for surrogate spike Recovery 

Fraction surrogate Compound Water LowjMedium Soil 

VOAa Toluene 88-110 81-117 

VOA 4-bromofluorobenzene 86-115 74-121 

VOA 1,2-dichloroethane 76-114 70-121 

BNAEb Nitrobenzene 35-114 23-120 

BNAE 2-fluorobiphenyl 43-116 30-115 

BNAE .p-terphenyl 33-141 18-137 

BNAE Phenol 10-94 24-113 

BNAE 2-fluorophenol 21-100 25-121 

BNAE 2,4,6-tribromophenol 10-123 19-122 

Pesticide Dibutylchlorendate 24-154 20-150 

avoA - volatile organics analysis. 

bBNAE - basejneutral and acid extractable. 
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• Matrix spike duplicate analysis 

• Matrix spike duplicate percent recovery 

• Matrix spike and spike duplicate relative percent difference 

• Travel blank analysis 
• Surrogate percent recovery 
• Data precision 
• Data accuracy 
• Data representativeness 
• Data completeness 

Upon completion of the review, the reviewer may request another 
measurement, resolution, or independent review of questions 
regarding data quality; verified data are designated for inclusion 
in the final data report. 

D.4 DATA QUALITY INDICATORS FOR CHEMICAL PARAMETERS 

Measurements are subject to errors that produce uncertainty in 
the results. According to statistical theory, measurement errors 
can be either random or systematic. Important sources of bias 
include nonrepresentative sampling, contamination between sampling 
and analysis, inability to measure all forms of the analyte, matrix 
interference with analysis, biased calibration, and biased blank 
correction. 

D.4.1 Precision 

Precision is a measure of the reproducibility of measurements 
under a given set of conditions. Specifically, precision is a 
quantitative measure of the variability of a group of measurements 
compared to their average value. Statistically this concept is 
referred to as dispersion and can be measured using the relative 
percent difference (RPD) of duplicate analyses of samples. 
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The formula for computing RPD between duplicates is: 

RPD = I Rl - R2 I x 10 0 
(Rl + R2} /2 

where R1 and R2 are the results from the matrix spike (MS) and 

matrix spike duplicate (MSD) (or the sample and replicate), 

respectively. Low precision can be caused by poor instrument 

performance, inconsistent application of protocol methods, or a 

heterogeneous sample matrix. 

MSs and MSDs are used to evaluate the precision of the 

laboratory analysis by comparing the RPD between the two sample 

results. Quality control limits vary for each analyte and 

analytical method. Analytical precision of soil matrices is 

difficult to measure because of sample inhomogeneity. 

The goals for precision of MS/MSD chemical analyses are those 

published by EPA. MS and MSD were primarily analyzed for organic 

samples; inorganic analysis was performed only on one MS and one 

MSD. RPD limits for inorganic MS/MSD analyses are considered only 

for advisory purposes because of potential interferences. 

Table D-3 presents the precision data for the TCLP tests 

performed on soils during the RI. The QC limits used for RPD are 

the EPA RPD limits for organics and inorganics in water because no 

limits presently exist for the TCLP test on soil. The leachate 

(water matrix) is spiked for the TCLP; therefore the recovery 

limits were applied to the water matrix but not the soil matrix. 

Using QC limits for water also gives a conservative approach to 

evaluating QA/QC data for soil matrices. 

Table D-3 shows that laboratory recovery of the BNAE 

pentachlorophenol has the lowest precision of the recovery 

procedures; the RPD values fall inside the QC limit for only 

50 percent of the analyses. RPD results for 2,4-dinitrotoluene, 

pentachlorophenol, lindane, and 1,1-dichloroethylene were within QC 

limits for less than 75 percent of the analyses. Large RPD values 

typically indicate difficulties in extracting the compound from the 

matrix. 
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Table D-3 

TCLP Precision 

(Matrix Spike and Matrix Spike Duplicate RPD) 

Percent Total Number 
Parameter Minimum Maximum Average Standard QC Within of Samples 

(ppb) RPD RPD RPD Deviation Limit QC Limit Analyzed 

BNAEs 

2,4-Dinitrotoluene 7 55 26 19 38 70 20 
1,4-Dichlorobenzene 1 26 11 9 28 100 20 
Pentachlorophenol 2 89 48 30 50 50 20 

Pesticides/PCBs 

Lindane 0 200 31 64 15 67 18 
Heptachlor 0 200 31 64 20 94 18 
Endrin 0 200 34 64 21 78 18' 

0 
Herbicides 

I 
(X) 2,4-D 1 14 6 5 75 91 22 

2,4,5-TP 0 36 16 14 66 91 22 

Volatiles 

1,1-Dichloroethylene 3 22 11 8 14 71 14 
Trichloroethylene 1 6 3 2 14 100 14 
Chlorobenzene 0 3 2 1 13 100 14 
Benzene 0 8 2 3 13 100 14 

Metals 

Silver• 2 20 100 2 
Arsenic• 2 20 100 2 
Barium• 1 20 100 2 
Cadmium• 6 20 100 2 
Chromium• 2 20 100 2 
Lead• 5 20 100 2 
Mercury 1 2 1.5 0.7 20 100 4 

•only one MS and MSD analyzed; therefore, no range or standard deviation is given. 



The limited data set for organics and inorganics prohibits 

complete evaluation for precision, but available RPD results are 

within acceptable analytical criteria, indicating acceptable 

precision of the analytical procedures and the reported results. 

D. 4 • 2 Accuracy 

Accuracy is the degree of agreement between a measurement and 

an accepted reference or true value; accuracy measures the bias or 

systematic error in a system. 
Accuracy is controlled primarily by the analytical process and 

can be assessed through the use of surrogate spikes, matrix spikes, 

matrix spike duplicates, and standard reference materials. Because 

only a few samples are spiked, spiked recoveries represent only a 

trend for the analytical results rather than a specific 

quantitative measure. Percent recoveries from spiked or reference 

materials can be calculated using the following equation: 

Percent recovery = (Sl - Rl) x 100 
s 

where: Sl = measured amount in the spiked sample 

Rl = measured amount in the unspiked sample 
s = amount of spike 

The goals for accuracy of MS/MSD chemical analyses performed 

are those published by EPA. Table D-2 presents the accuracy data 

for the TCLP tests performed on soils during the RI. The QC limits 

used for percent recovery are the EPA percent recovery limits for 

organics and inorganics in water because no limits presently exist 

fpr the TCLP tests on soil. The leachate (water matrix) is spiked 

for the TCLP; therefore, the recovery limits were applied to the 

water matrix but not the soil matrix. 

Evaluation of matrix spikes shows acceptable recovery of most 

of the analytes. Table D-4 shows that laboratory recovery of 

silver has the lowest accuracy of the recovery procedures; the 

percent recovery values fall inside the QC limit for only 7 percent 

of the analyses. Percent recovery results for lindane, 2,4,5-TP, 
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Table D-4 

TCLP Accuracy 

(Matrix Spike and Matrix Spike Duplicate Percent) 

Percent Total Number 
Parameter Minimum Maximum Average standard QC Within of Samples 

(ppb) % Recovery % Recovery % Recovery Deviation Limit QC Limit Analyzed 

BNAEs 

2,4-Dinitrotoluene 15 95 42 20 24-96 85 20 
1,4-Dichlorobenzene 24 83 51 18 36-97 75 20 
Pentachlorophenol 18 97 56 25 9-103 100 20 

Pesticides/PCBs 

Lindane 0 125 75 39 56-123 56 18 
Heptachlor 0 111 71 28 40-131 94 18 
Endrin 0 136 104 30 56-121 78 18 

Herbicides 
t1 
I 2,4-D 66 161 90 25 49-117 91 22 
~ 
0 2,4,5-TP 37 . 171 78 37 26-92 68 22 

Volatiles 

1,1-Dichloroethylene 62 108 94 13 61-145 100 14 
Trichloroethylene 90 102 97 3 71-120 100 14 
Chlorobenzene 86 105 97 5 75-130 100 14 
Benzene 97 109 101 4 76-127 100 14 

Metals 

Silver 40 108 61 16 75-125 7 14 

Arsenic 92 119 104 9 75-125 100 14 

Barium 98 126 107 9 75-125 100 14 

Cadmium 85 114 100 9 75-125 100 14 

Chromium 90 112 100 7 75-125 100 14 

Lead 87 114 100 8 75-125 100 14 

Mercury 73 97 87 9 75-125 83 11 



and silver were within QC limits for less than 75 percent of the 
analyses. Lindane and silver percent recoveries outside QC limits 
were low; recoveries below QC limits indicate that concentrations 

of the analyte in the sample may be higher than indicated by 
laboratory results.. Sample results with MS and MSD percent 
recoveries within QC limits did not indicate that lindane and 
silver concentrations were outside acceptable values. Percent 
recoveries outside QC limits for 2,4,5-TP were high: recoveries 

above QC limits indicate that concentrations of the analyte in the 
sample may be lower than indicated by laboratory results. 

The overall evaluation of accuracy concludes that percent 
recoveries are generally within acceptance criteria, indicating 
acceptable accuracy of the analytical procedures and the reported 
results. 

D.4.3 Representativeness 

Representativeness is the degree to which the data accurately 
and precisely represent the medium where the samples were obtained. 

Representativeness can be divided into field sampling 
representativeness and laboratory analytical representativeness. 

Field sampling representativeness was established during the 
1988 and 1989 characterization of the nature and extent of 
contamination at the sites. However, additional data were needed 
to refine information about specific locations, particularly on the 

Seaway property; therefore, biased sampling locations were 
established for the RI. Because the sampling strategies for the RI 

were biased to investigate isolated areas, the degree of field 

sampling representativeness cannot be determined for the entire 
site. The measures to ensure representativeness of the samples 

collected included compositing soil samples, collecting field 

blanks and rinsates, and including trip blanks with the appropriate 

sample shipments. Compositing was performed to increase the 

homogeneity of the samples and better define the distribution of 

chemical and radiological contaminants. Field blanks and rinsates 

were collected to determine whether site conditions, sample 

containers or preservatives, or inadequate decontamination of 
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sampling equipment could have introduced false results in sample 

analyses. Chloroform was the only compound present in field blanks 

and rinsates: values were estimated by the laboratory. No 

associated regular sample had a detectable quantity of chloroform. 

No BNAEs, herbicides, or pesticidesfPCBs were detected in field 

blanks or rinsates. 

Various methods were used to ensure analytical 

representativeness during the RI activities. Method blanks were 

analyzed and reported for each analytical parameter to determine 

whether any laboratory contaminants were introduced. Compounds 

detected or estimated in method blanks that were also detected or 

estimated in regular samples were acetone, methylene chloride, 

toluene, and xylene (total). The presence of these compounds in 

method blanks indicates the possibility of false-positive results 

for these compounds. Evaluation of the potential for 

false-negative results required specification of sample 

preservation and holding times and the appropriate selection of 

analyses to be performed. All liquid samples were preserved to 

ensure that biological or chemical degradation, which would bias 

chemical results, were minimized. Instructions concerning the 

appropriate use of preservatives for all analytical parameters were 

detailed in the QAPjP. 

Holding times were evaluated during the data verification 

process to determine whether they were missed and, if so, what 

effect this would have on the data. The majority of the holding 

times were met. The types of holding times missed were time 

between collection of sample and extraction for TCLP-mercury, time 

from collection to extraction for TCLP-herbicides, and time between 

extraction and sample preparation for TCLP-pesticides in soil. 

Because holding times for TCLP samples in soil have not been 

standardized, holding times were compared to those cited in 

40 CFR 136 for water, to be conservative. The results for 

compounds that exceeded specified holding times could represent an 

underestimate of the actual concentrations. Analyses used for the 

RI samples are shown in Tables D-5 and D-6. 

Representativeness is a qualitative term that expresses the 

extent to which data define an environmental condition. 
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Parameter 

Metals 

Corrosivity-pH 

Ignitability 
(flashpoint) 

Reactivity 
Total cyanide 
Total sulfide 

TC 
TCLP - metals 

- mercury 

- organics 

TOC 

TOX 

Volatile 
organics 

Specific 
conductivity 

pH 

Temperature 

Base/neutral 
and acid 
extractable 
organics 

Table D-5 

Analytical Methods for Water 

Analytical 
Technique 

ICPAEs• 

Electrometric 

Pensky Martins 

Spectrophotometric 
Colorimetric 

ICPAES 

AA 

GC/MS & GC/EC 

Carbonaceous 
analyzer 

coulometric 
determination 

GC/MS 

Electrometric 

Electrometric 

Thermometric 

GC/MS 

EPA 
Method 

No. 

200.7 

150.1 

1010 

335.2 
376.2 

6010 

7470 

VOA-8240 
BNA-· 8270 
Pest-8080 
Herb-8150 

415.1 

450.1 

8240 

120.1 

150.1 

170.1 

8270 

•rcPAES - Inductively coupled plasma atomic emission spectrophotometry; 
GC/EC - gas chromatography/electron capture; AA - atomic absorption; . 

Published 
Detection 
Limits 

Varies with 
analyte 

0.1 pH units 

N/A 

0.01 mg/L 
0.05 mg/L 

Varies with 
analyte 

Varies with 
analyte 

varies with 
analyte 

1.0 mg/L 

0.01 mg/L 

Varies with 
analyte 

N/A 

N/A 

N/A 

Varies with 
analyte 

GC/MS - gas chromatography/mass spectroscopy; TC - toxicity characteristic; 
TCLP - toxicity characteristic leaching procedure; TOC - total organic carbon; 
TOX - total organic halides. 
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Parameter 

Metals 

TC 
TCLP - metals 

- mercury 

- organics 

PCBS 

TOC 

TPH 

Corrosivity-pH 

Ignitability 

Reactivity 
Total cyanide 
Total sulfide 

Volatile 
organics 

BNAE organics 

Table D-6 

Analytical Methods for Soil and Sediment 

Analytical 
Technique 

ICPAES 

AA 

GC/MS & GC/EC 

GC/EC 

Carbonaceous 
analyzer 

Infrared 
spectrophotometry 

Electrometric 

Pensky Martins 

Titration 
Titration 

GC/MS 

GC/MS 

EPA 
Method 

No. 

6010 

6010 

7470 

VOA-8240 
BNA-8270 
Pest-8080 
Herb-8150 

8080 

9060 

9071 (extraction) 
418.1 (analysis) 

9045 

1010b 

9010 
9030 

8240 

8270 

Published 
Detection 
Limits 

See note 

See note 

See note 

See. note 

<80 J.Lg/kg for 
aroclors 
1016-1248; 

<160 JLgfkg for 
aroclors 

1254-1260 

100 mg/kg 

10 mgjkg 

N/A 

N/A 

1.0 mg/kg 
0.25 mg{kg 

See note 

See note 

Note: Detection limits for chemical analyses will meet or exceed those required 
by Environmental Protection Agency Contract Laboratory Program protocols or 
other regulatory authorities. 

•rcPAES - Inductively coupled plasma atomic emission spectrophotometry; 
AA - atomic absorption; GC/MS - gas chromatography/mass spectroscopy; 
GC/EC-gas chromatography/electron capture; TC - toxicity characteristic; 
TCLP - toxicity characteristic leaching procedure; TOC - total organic carbon; 
TPH - total petroleum hydrocarbons; PCBs - polychlorinated biphenyls; 
BNAE - base/neutral and acid extractable. 

bif sample is too solid for the Pensky Martins test, a flame is applied for an 
ignitability test that has no EPA method number. 
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Assessments of the level of representativeness achieved for a 

collection activity is somewhat subjective and is linked to the 

validity of the FSP rationale and the amount of supporting QC 

information. In this study, the only factor thought to have a 

potentially significant impact on representativeness was holding 

time violations, which would produce an underestimate of sample 

concentrations. If the sampling rationale was valid and supporting 

QA/QC activities were adequate, the data meet the qualitative 

criteria for representativeness. 

D.4.4 comparability 

Comparability expresses the confidence with which data are 

compared to each other. Comparability of data sets was ensured 

through the use of EPA-designated reference or equivalent sampling 

procedures and analytical methods and certified calibration 

standards. 

D.4.S Completeness 

Completeness measures the amount of usable data resulting from 

the data collection activities compared with the amount expected to 

be obtained under normal conditions. The QAPjP requires that 

95 percent of all data collected be usable. Completeness is 

calculated using the following equation: 

NA x 100% 
Completeness = --~t~---

NPt 

where: NAt = the number of actual samples over a given time, t 

NPt = the number of possible samples over a given time, t 

Completeness can be separated into two different categories: 

field sampling completeness and 'laboratory analysis completeness. 

Field sampling completeness is defined as the number of samples 

planned to be collected versus the number actually collected; an 

inventory showing sampling completeness during the RI is presented 
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in Table D-7. All planned samples for TCLP analytes, organics, and 

inorganics were collected during the RI except surface water 

samples planned for investigating the reinforced concrete pipe 

beneath Seaway. The pipe will be sealed to prevent runoff to 

Ashland 2 (see Subsection 7.4.1). Sampling completeness for all 

matrices combined was 143 percent. 

Laboratory analytical completeness is defined as the number of 

samples collected and shipped to the laboratory versus the number 

of samples with usable data after laboratory analysis. All samples 

collected during the RI were verified as usable after laboratory · 

analysis and are presented in the RI report with their qualifiers. 

Overall completeness for the RI data exceeded the goal of 

95 percent. 
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Table D-7 

Sampling Frequency and Completeness 

Approximate Number Analyses Number of Samples 
Property /Medium Planned Activity of Samples Collected Completeness 

Ashland 1 

Soil Drill ::5 boreholes to 5 TCLP-metals 
confirm previous chemical 4 80% 
sampling results 

Ashland 2 

Soil Determine presence of 21 Reactivity, 60 286% 

mixed waste corrosivity, and TCLP 

0 
I 

Seaway ..... 
-.J 

Soil Determine presence of 40 Reactivity, 
mixed waste corrosivity, and TCLP 48 120% 

Ashland 1, Ashland 2, 
and Seaway 

Surface Water Collect influent and 10 Mercury, arsenic, lead, Not completed (See 

effluent samples from volatile organics, BNAEs, Subsection 7.4.1 

Seaway RCP and indicator parameters of RI report) 

Surface Water Collect samples to 7 ICPAES metals, volatile 7 100% 

investigate migration organics, BNAEs, and 

potential via surface indicator parameters 

water 
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Table E-1 

First Phase Sampling Results for Metals in soil at Linde 
Pa e 1 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mgfkg) Limit 

(mg/kg) 

129CH001 B29W10D 0-2 Potassium, total 1230 918 
Magnesium, total 18800 918 
Cadmium, total 0.92 ub 0.92 
Iron, total 5140 18.4 
Copper, total 44.7 4.6 
Barium, total 250 36.7 
Boron, total 59.9 18.4 
Calcium, total 198000 918 
Beryllium, total 3.2 0.92 
Chromium, total 24.1 1.8 
Cobalt, total 9.2 u 9.2 
Nickel, total 19.2 7.3 
Zinc, total 43.7 3.7 

·to:~ Vanadium, total 9.2 u 9.2 
I Thallium, total 18.4 u 18.4 .... 

Selenium, total 38.4 18.4 
Antimony, total 11 u 11.0 
Lead, total 37.6 18.4 
Sodium, total 918 u 918 
Molybdenum, total 18.4 u 18.4 
Manganese, total 2540 2.8 
Silver, total 1.8 u 1.8 
Arsenic, total 90.9 18.4 
Aluminum, total 19800 36.7 

129CH002 B29W10D 2-4 Silver, total 2.2 u 2.2 
Arsenic, total 22.4 u 22.4 
Aluminum, total 8560 44.8 
Beryllium, total 1.1 u 1.1 
Barium, total 73.8 44.8 
Boron, total 22.4 u 22.4 
Iron, total 14500 22.4 
Copper, total 20.6 5.6 
Chromium, total 14.2 2.2 
Cobalt, total 11.2 u 11.2 
cadmium, total 1.1 u 1.1 
Calcium, total 60600 1120 
Zinc, total 41.2 4.5 
Vanadium, total 20.9 11.2 
Thallium, total 30.1 22.4 
Selenium, total 147 22.4 
Antimony, total 13.4 u 13.4 



Table E-1 
(continued) 

Pa e 2 of 23 
Sample ID Borehole Sample Depth concentration Detection 

Number Number .. (ft) Analyte (mg/kg) Limit 
(mg/kg) 

129CH002 B29W10D 2-4 Lead, total 22.4 u 22.4 
(cont'd) Nickel, total 19.5 9.0 

Sodium, total 1120 u 1120 
Molybdenum, total 22.4 u 22.4 
Manganese, total 404 3.4 
Magnesium, total 16300 1120 
Potassium, total 1120 u 1120 

129CH003 B29Wl0D 4-6 Antimony, total 13.2 u 13.2 
Selenium, total 74.7 22.0 
Zinc, total 27.3 4.4 
Vanadium, total 11.4 11.0 

P.t 
Thallium, total 22 u 22.0 

I Molybdenum, total 22 u 22.0 
f\) Manganese, total 355 3.3 

Magnesium, total 8640 1100 
Potassium, total 1100 u 1100 
Iron, total 8510 22.0 
Copper, total 11.9 5.5 
Chromium, total 8.3 2.2 
Cobalt, total 11 u 11.0 
Cadmium, total 1.1 u 1.1 
Calcium, total 34700 1100 
Beryllium, total 1.1 u. 1.1 
Barium, total 61.4 43.9 
Boron, total 22 u 22.0 
Arsenic, total 22 u 22.0 
Aluminum, total 4990 43.9 
Lead, total 22 u 22.0 
Nickel, total 13.6 B.B 
Sodium, total 1100 u 1100 
Silver, total 2.2 u 2.2 

129CH006 B29W9D 0-2 Antimony, total 11.5 u 11.5 
Selenium, total 63.4 19.1 
Zinc, total 139 3.8 
Vanadium, total 27.6 9.6 
Thallium, total 19.1 u 19.1 
Molybdenum, total 19.1 u 19.1 
Manganese, total 1410 2.9 



Table E-1 

(continued) 
Pa e 3 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mgfkg) Limit 

(mgfkg) 

129CH006 B29W9D 0-2 Magnesium, total 11000 956 
(cont'd) Potassium, total 1190 956 

Iron, total 7780 19.1 
Copper, total 932 4.8 
Cobalt, total 9.6 u 9.6 
Cadmium, total 1.5 0.96 
Calcium, total 110000 956 

t':1 Beryllium, total 3.4 0.96 
1 Barium, total 499 38.2 w Boron, total 35.4 19.1 

Arsenic, total 64.6 19.1 
Aluminum, total 19100 38.2 
Lead, total 193 19.1 
Nickel, total 34.4 7.6 
Sodium, total 956 u 956 
Silver, total 1.9 u 1.9 
Chromium, total 12.7 1.9 

129CH007 B29W9D 2-4 Lead, total 34.1 24.5 
Antimony, total 14.7 u 14.7 
Vanadium, total 26.1 12.2 
Silver, total 2.4 u 2.4 
Cadmium, total 1.2 u 1.2 
Potassium, total 1220 u 1220 
Nickel, total 64.4 9.8 
Sodium, total 1220 u 1220 
Molybdenum, total 24.5 u 24.5 
Manganese, total 297 3.7 
Magnesium, total 6860 1220 
Iron, total 17700 24.5 
Copper, total 33.2 6~1 
Chromium, total 19.8 2.4 
Cobalt, total 12.2 u 12.2 
Calcium, total 10400 1220 
Beryllium, total 1.2 u 1.2 
Barium, total 182 49.0 
Boron, -total 24.5 u 24.5 
Arsenic, total 24.5 u 24.5 



Table E-1 

(continued) 
Pa e 4 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mg/kg) Limit 

(mg/kg) 

l29CH007 B29W9D 2-4 Thallium, total 28.8 24.5 
(cont'd) Selenium, total 154 24.5 

Zinc, total 50.4 4.9 

129CH008 B29W9D 4-6 Silver, total 1.8 u 1.8 
Boron, total 17.9 u 17.9 
Arsenic, total 17.9 u 17.9 
Beryllium, total 0.9 u 0.90 
Calcium, total 177000 897 
Copper, total 21.8 4.5 
Selenium, total 131 '!·· 17.9 
Zinc, total 8.6 3.6 

t-:1 
Vanadium, total 16 9.0 

I Thallium, total 17.9 u 17.9 .,.. Antimony, total 10.8 u 10.8 
Lead, total 19.9 17.9 
Nickel, total 11.2 7.2 
Sodium, total 897 u 897 
Molybdenum, total 17.9 u 17.9 
Manganese, total 1470 2.7 
Magnesium, total 11900 897 
Potassium, total 897 u 897 
Iron, total 12300 17.9 
Chromium, total 8.9 1.8 
Cobalt, total 9 u 9.0 
Cadmium, total 0.9 u 0.90 
Barium, total 60.8 35.9 
Aluminum, total 5210 35.9 

129CH011 B29R30 1-3 Silver, total 2 u 2.0 
Barium, total 94.3 40.1 
Cobalt, total 11.5 10.0 
Cadmium, total 1 u 1.0 
Calcium, total 2850 1000 
Beryllium, total 1 u 1.0 
Boron, total 20 u 20.0 
Copper, total 56.5 5.0 
Iron, total 26100 20.0 
Potassium, total 1000 u 1000 
Magnesium, total 2940 1000 



Table E-1 

(continued) 
Pa e 5 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mg/kg) Limit 

(mgfkg) 

129CH011 B29R30 1-3 Vanadium, total 31.6 10.0 
(cont'd) Zinc, total 89.4 4.0 

Thallium, total 39.7 20.0 
Selenium, total 20 u 20.0 
Antimony, total 237 12.0 
Lead, total 35.1 20.0 
Nickel, total 22.8 8.0 
Sodium, total 1000 u 1000 
Molybdenum, total 20 u 20.0 
Manganese, total 251 3.0 
Chromium, total 16 2.0 
Arsenic, total 20 u 20.0 

t>:l 
Aluminum, total 11200 40.1 

I 
(]1 129CH012 B29R30 3-7 Silver, total 2.1 u 2.1 

Aluminum, total 12400 42.5 
Copper, total 74.5 5.3 
Chromium, total 16.1 2.1 
Cobalt, total 10.6 u 10.6 
Cadmium, total 1.1 u 1.1 
Calcium, total 5220 1060 
Beryllium, total 1.1 u 1.1 
Barium'i total 186 42.5 
Boron, total 21.3 u 21.3 
Arsenic, total 21.3 u 21.3 
Iron, total 13200 21.3 
Potassium, total 1060 u 1060 
Magnesium, total 4120 1060 
Manganese, total 172 3.2 
Molybdenum, total 21.3 u 21.3 
Sodium, total 1060 u 1060 
Thallium, total 21.3 u 21.3 
Zinc, total 70.8 4.3 
Vanadium, total .22. 5 10.6 
Selenium, total 21.3 u 21.3 
Antimony, total 121 12.8 
Lead, total 26.3 21.3 
Nickel, total 23.9 8.5 



Table E-1 

(continued) 
Pa e 6 of 23 
Sample ID Borehole Sample Depth Concentration Detection 

Number Number• (ft) Analyte (mg/kg) Limit 
(mgjkg) 

129CH015 B29R48 0-2 Lead, total 83.4 20.6 
Antimony, total 91.5 12.3 
Vanadium, total 18.9 10.3 
Thallium, total 20.6 u 20.6 
Selenium, . total 20.6 u 20.6 
Potassium, total 1030 u 1030 
Iron, total 9820 20.6 
Copper, total 109 5.1 
Chromium, total 20.3 2.1 
Zinc, total 286 4.1 
Beryllium, total 2.8 1.0 
Barium, total 166 41.1 

tr1 
Boron, total 37 20.6 

I Arsenic, total 20.6 u 20.6 
m Aluminum, total 16600 41.1 

Silver, total 2.1 u 2.1 
Nickel, total 21.6 8.2 
Sodium, total 1030 u 1030 
Molybdenum, total 20.6 u 20.6 
Manganese, total 1400 3.1 
Magnesium, total 13500 1030 
Cobalt, total 10.3 u 10.3 
Cadmium, total 1 u 1.0 
Calcium, total 76500 1030 

129CH016 B29R48 2-6 Lead, total 39.8 22.8 
Antimony, total 39.3 13.7 
Vanadium, total 39.4 11.4 
Thallium, total 93.1 22.8 
Selenium, total 292 22.8 
Potassium, total 1160 1140 
Iron, total 14700 22.8 
Copper, total - 27 5.7 
Chromium, total 26.3 2.3 
Zinc, total 75.2 4.6 
Barium, total 116 45.7 
Boron, total 88 22.8 
Arsenic, total 125 22.8 
Aluminum, total 8870 45.7 
Silver, total 5.4 2.3 
Nickel, total 31.2 9.1 



Table E-1 

(continued) 
Pa e 7 of 23 
Sample ID Borehole Sample Depth concentration Detection 

Number Number• (ft) Analyte (mg/kg) Limit 
(mg/kg) 

129CH016 B29R48 2-6 Sodium, total 1140 u 1140 
(cont'd) Molybdenum, total 32.7 22.8 

Manganese, total 378 3.4 
Magnesium, total 15800 1140 
Cobalt, total 21.4 11.4 
Cadmium, total 1.1 u 1.1 
Calcium, total 51600 1140 
Beryllium, total 2.4 1.1 

129CH022 B29R51 0-2 Nickel, total 22.4 7.3 
Lead, total 61.4 18.2 
Selenium, total 104 18.2 
Antimony, total 10.9 u 10.9 

t>1 Chromium, total 18.7 1.8 I 
-J Cobalt, total 9.1 u 9.1 

Zinc, total 53.7 3.6 
Vanadium, total 20.1 9.1 
Thallium, total 18.2 u 18.2 
Sodium, total 1270 910 
Boron, total 33 18.2. 
Arsenic, total 73.5 18.2 
Aluminum, total 19200 36.4 
Silver, total 1.8 u 1.8 
Molybdenum, total 18.2 u 18.2 
Manganese, total 1170 2.7 
Magnesium, total 8730 910 
Potassium, total 910 u 910 
Iron, total 11200 18.2 
Copper, total 42.8 4.6 
Cadmium, total 0.91 u 0.91 
Calcium, total 75100 910 
Beryllium, total 3 0.91 
Barium, total 351 36.4 

129CH023 B29R51 2-6 Nickel, total 21.7 8.8 
Lead, total 22.1 u 22.1 
Selenium, total 168 22.1 
Antimony, total 13.2 u 13.2 
Chromium, total 12.8 2.2 
Cobalt, total 11 u 11.0 



Table E-1 

(continued) 
Page 8 o~ 23 
Sample ID Borehole Sample Depth Concentration Detection 

Number Number• (ft) Analyte (mg/kg) Limit 
(mg/kg) 

129CH023 B29R51 2-6 Zinc, total 73.9 4.4 
(cont'd) Vanadium, total 22.3 11.0 

Thallium, total 30.5 22.1 
Arsenic, total 29 22.1 
Aluminum, total 9060 44.1 
Silver, total 2.2 u 2.2 
Sodium, total 1100 u 1100 
Molybdenum, total 22.1 u 22.1 
Manganese, total 421 3.3 
Magnesium, total 15600 1100 
Potassium, total 1100 u 1100 
Iron, total 16600 22.1 

t>1 
Copper, total 21.4 5.5 

I Cadmium, total 1.1 u 1.1 
00 Calcium, total 58600 1100 

Beryllium, total 1.1 u 1.1 
Barium, total 102 44.1 
Boron, total 22.1 u 22.1 

129CH034 B29Rl0 0-2 Molybdenum, total 25.5 u 25.5 
Sodium, total 1280 u 1280 
Lead, total 163 25.5 
Nickel, total 185 10.2 
Zinc, total 634 5.1 
Vanadium, total 45.6 12.8 
Thallium, total 80.8 25.5 
Selenium, total 216 25.5 
Antimony, total 15.3 u 15.3 
Manganese, total 570 3.8 
Magnesium, total 7350 1280 
Potassium, total 1710 1280 
Iron, total 27200 25.5 
Copper, total 1080 6.4 
Chromium, total 45.3 2.6 
Cobalt, total 12.8 u 12.8 
Cadmium, total 1.3 u 1.3 
Calcium, total 24700 1280 
Beryllium, total 1.3 u 1.3 
Barium, total 243 51.1 
Boron, total 38 25.5 



Table E-1 

(continued) 
Pa e 9 of 23 
Sample. ID Borehole Sample Depth Concentration Detection 

Number Number• (ft) Analyte (mgfkg) Limit 
(mgfkg) 

129CH034 B29R10 0-2 Arsenic, total 65.4 25.5 
(cont'd) Aluminum, . total 14900 51.1 

Silver, total 2.7 2.6 

129CH035 B29R10 2-6 Molybdenum, total 17.9 u 17.9 
Sodium, total 893 u 893 
Lead, total 24.9 17.9 
Nickel, total 21.6 7.1 
Vanadium, total 30 8.9 
Thallium, total 36.9 17.9 
Selenium, total 171 17.9 
Antimony, total 10.7 u 10.7 

1:>1 
Magnesium, total 15500 893 

I Potassium, total 1710 893 
1.0 Iron, total 19400 17.9 

Copper, total 22.8 4.5 
Chromium, total 17.4 1.8 
Cobalt, total 8.9 u 8.9 
Cadmium, total 0.89 u 0.89 
Calcium, total 55200 893 
Zinc, total 59.5 3.6 
Beryllium, total 0.89 u 0.89 
Barium, total 109 35.7 
Boron, total 19.8 17.9 
Arsenic, total 34.7 17.9 
Aluminum, total 11700 35.7 
Silver, total 1.8 u 1.8 
Manganese, total 484 2.7 

129CH038 B29R34 0-2 Selenium, total 86.6 22.7 
Thallium, total 22.7 u 22.7 
Zinc, total 65.1 4.5 
Vanadium, total 15.5 11.4 
Manganese, total 2420 3.4 
Magnesium, total 22800 1140 
Potassium, total 1620 1140 
Iron, total . 9010 22.7 
Beryllium, total 4.3 1.1 
Barium, total 296 45.5 
Boron, total 66.5 22.7 



Table E-1 

(continued) 
Pa e 10 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mg/kg) Limit 

(mg/kg) 

129CH038 B29R34 0-2 Arsenic, total 88.2 22.7 
(cont'd) Antimony, total 13.6 u 13.6 

Lead, total 56.7 22.7 
Nickel, total 34.7 9.1 
Sodium, total 1330 1140 
Molybdenum, total 22.7 u 22.7 
Aluminum, total 24900 45.5 
Silver, total 2.3 u 2.3 
Copper, total 26.2 5.7 
Chromium, total 11.6 2.3 
Cobalt, total 11.4 u 11.4 
Cadmium, total 1.1 u 1.1 

t'1 
Calcium, total 127000 1140 

I 
1-' 129CH039 B29R34 2-6 Antimony, total 13 u 13.0 
0 Thallium, total 30.8 21.6 

Selenium, total 167 21.6 
Iron, total 17000 21.6 
Copper, total 30.1 5.4 
Zinc, total 76.9 4.3 
Vanadium, total 25.8 10.8 
Potassium, total 2560 1080 
Arsenic, total 32 21.6 
Aluminum, total 10300 43.2 
Lead, total 21.6 u 21.6 
Nickel, total 23.7 8.6 
Sodium, total 1080 u 1080 
Molybdenum, total 21.6 u 21.6 
Manganese, total 430 3.2 
Magnesium, total 20300 1080 
Silver, total 2.2 u 2.2 
Chromium, total 14.9 2.2 
Cobalt, total 10.8 u 10.8 
Cadmium, total 1.1 u 1.1 
Calcium, total 72700 1080 
Beryllium, total 1.1 u 1.1 
Barium, total 110 43.2 
Boron, total 21.6 u 21.6 



Table E-1 

(continued) 
Pa e 11 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number" (ft) Analyte (mg/kg) Limit 

(mg/kg) 

129CH042 B29R43 0-2 Sodium, total 949 910 
Lead, total 29.2 18.2 
Nickel, total 7.3 u 7.3 
Vanadium, total 9.1 u 9.1 
Thallium, total 18.2 u 18.2 
Selenium, total 33.4 18.2 
Antimony, total 10.9 u 10.9 
Magnesium, total 11400 910 
Potassium, total 910 u 910 
Iron, total 5490 18.2 
Copper, total 14.6 4.6 
Chromium, total 9.5 1.8 

1:>:1 
Cobalt, total 9.1 u 9.1 

I Cadmium, total 1.2 0.91 
1-' Zinc, total 29.5 3.6 1-' 

Calcium, total 168000 910 
,Beryllium, total 5.5 0.91 
Barium, total 275 36.4 
Boron, total 61.4 18.2 
Arsenic, total 166 18.2 
Aluminum, total 23900 36.4 
Silver, total 1.8 u 1.8 
Molybdenum, total 18.2 u 18.2 
Manganese, total 2050 2.7 

129CH043 B29R43 2-6 Molybdenum, total 21 u 21.0 
Nickel, total 24 8.4 
Sodium, total 1110 1050 
Thallium, total 21 u 21.0 
Selenium, total 87.7 21.0 
Antimony, total 12.6 u 12.6 
Lead, total 21 u 21.0 
Copper, total 15.9 5.2 
Chromium, total 24.3 2.1 
Cobalt, total 10.5 u 10.5 
Cadmium, total 1 u 1.0 
Calcium, total 89300 1050 
Zinc, total 83.5 4.2 
Vanadium, total 16.1 10.5 
Beryllium, total 2.2 1.0 



Table E-1 

(continued) 
Pa e 12 of 23 
Sample ID Borehole Sample Depth Concentration Detection 

Number Number• (ft) Analyte (mgfkg) Limit 
(mgfkg) 

129CH043 B29R43 2-6 Barium, total 129 42.0 
(cont'd) Boron, total 43.3 21.0 

Arsenic, total 89.9 21.0 
Aluminum, total 13700 42.0 
Silver, total 3 2.1 
Manganese, total 889 3.1 
Magnesium, total 20500 1050 
Potassium, total 1160 1050 
Iron, total 10900 21.0 

129CH052 B29R16 0-2 zinc,· total 22.7 3.5 
Vanadium, total 13.8 8.7 
Thallium, total 17.5 u 17.5 

t-:1 Nickel, total 7 u 7.0 I 
...... Selenium, total 156 17.5 
I'V Antimony, total 10.5 u 10.5 

Potassium, total 1510 874 
Iron, total 16900 17.5 
Manganese, total 2130 2.6 
Magnesium, total 15500 874 
Sodium, total 1250 874 
Molybdenum, total 17.5 u 17.5 
Lead, total 35.9 17.5 
Cadmium, total 0.87 u 0.87 
Aluminum, total 29600 35.0 
Silver, total 4.1 1.7 
Boron, total 82.7 17.5 
Arsenic, total 120 17.5 
Calcium, total 150000 874 
Beryllium, total 4.9 0.87 
Barium, total 372 35.0 
Cobalt, total 8.7 u 8.7 
Copper, total 13 4.4 
Chromium, total 12.1 1.7 

129CH053 B29R16 2-6 Lead, total 23.2 u 23.2 
Selenium, total 131 23.2 
Antimony, total 13.9 u 13.9 
Zinc, total 79.6 4.6 
Vanadium, total 25.7 11.6 

' 



Table E-1 

(continued) 
Pa e 13 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mgfkg) Limit 

(mgfkg) 

129CH053 B29R16 2-6 Thallium, total 23.2 u 23.2 
(cont'd) Molybdenum, total 23.2 u 23.2 

Manganese, total 461 3.5 
Magnesium, total 13200 1160 
Potassium, total 1160 u 1160 
Iron, total 16900 23.2 
Copper, total 20.4 5.8 
Chromium, total 16.8 2.3 
Cobalt, total 11.6 u 11.6 
cadmium, total 1.2 u 1.2 
Calcium, total 63600 1160 
Beryllium, total 1.2 u 1.2 

1:>1 Barium, total 204 46.5 
I Boron, total 23.2 u 23.2 

I-' Arsenic, total 70.8 23.2 w 
Aluminum, total 9700 46.5 
Silver, total 3.8 2.3 
Nickel, total 32.4 9.3 
Sodium, total 1160 u 1160 

129CH056 B29R23 0-2 Nickel, total 15 9.5 
Antimony, total 14.2 u 14.2 
Lead, total 31.1 23.8 
Vanadium, total 26.1 11.9 
Thallium, total 23.8 u 23.8 
Selenium, total 161 23.8 
Potassium, total 1490 1190 
Iron, total 19300 23.8 
Copper, total 19.5 5.9 
Chromium, total 16.6 2.4 
Cobalt, total 11.9 u 11.9 
Zinc, total 32.9 4.8 
Cadmium, total 1.2 u 1.2 
Calcium, total 144000 1190 
Beryllium, total 5.1 1.2 
Barium, total 274 47.5 
Boron, total 69.7 23.8 
Arsenic, total 181 23.8 
Aluminum, total 25900 47.5 
Silver, total 4.3 2.4 



Table E-1 

(continued) 
Pa e 14 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mgfkg) Limit 

(mg/kg) 

129CH056 B29R23 0-2 Sodium, total 2360 1190 
(cont'd) Molybdenum, total 23.8 u 23.8 

Manganese, total 1960 3.6 
Magnesium, total 15800 1190 

129CH057 B29R23 2-6 Sodium, total 1480 1080 
Nickel, total 22 8.6 
Selenium, total 113 21.6 
Antimony, total 13 u 13.0 
Lead, total 27.5 21.6 
Chromium, total 17.5 2.2 
Cobalt, total 10.8 u 10.8 

t'1 Cadmium, total 1.1 u 1.1 
I Zinc, total 50.1 4.3 

...... Vanadium, total 22·6 10.8 
~ 

Thallium, total 21.6 u 21.6 
Beryllium, total 2.9 1.1 
Barium, total 167 43.2 
Boron, total 38.4 21.6 
Arsenic, total 132 21.6 
Aluminum, total 18100 43.2 
Silver, total 3.6 2.2 
Molybdenum, total 21.6 u 21.6 
Manganese, total 1070 3.2 
Magnesium, total 8620 1080 
Potassium, total 1560 1080 
Iron, total 14700 21.6 
Copper, total 16.9 5.4 
Calcium, total 75600 1080 

129CH058 B29R23 6-8 Molybdenum, total 21.9 u 21.9 
Sodium, total 1090 u 1090 
Antimony, total 13.1 u 13.1 
Lead, total 22.4 21.9 
Nickel, total 21.5 8.8 
Calcium, total 51100 1090 
Zinc, total 67.5 4.4 
Vanadium, total 29.4 10.9 
Thallium, total 38.9 21.9 
Selenium, total 153 21.9 



Table E-1 

(continued) 
Pa e 15 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mgfkg) Limit 

(mg/kg) 

129CH058 B29R23 6-8 Potassium, total 1410 1090 
(cont'd) Boron, total 30.7 21.9 

Arsenic, total 84.8 21.9 
Aluminum, total 10800 43.8 
Silver, total 4 2.2 
Manganese, total 452 3.3 
Magnesium, total 14600 1090 
Iron, total 19100 21.9 
Copper, total 20.4 5.5 
Chromium, total 22.3 2.2 
Cobalt, total 10.9 u 10.9 
Cadmium, total 1.1 u 1.1 

t':l 
Beryllium, total 1.1 u 1.1 

I Barium, total 104 43.8 
....... 
(.11 

129CH065 B29R61 0-2 Molybdenum, total 19.5 u 19.5 
Sodium, total 976 u 976 
Lead, total 121 19.5 
Nickel, total 31.8 7.8 
Vanadium, total 22.2 9.8 
Calcium, total 85100 976 
Zinc, total 146 3.9 
Thallium, total 19.5 u 19.5 
Selenium, total 107 19.5 
Antimony, total 11.7 u 11.7 
Aluminum, total 7380 39.1 
Silver, total 3.7 2.0 
Manganese, total 702 2.9 
Magnesium, total 8840 976 
Potassium, total 976 u 976 
Iron, total 14600 19.5 
Copper, total 151 4.9 
Chromium, total 35.1 2.0 
Cobalt, total 9.8 u 9.8 
Cadmium, total ~.4 0.98 
Beryllium, total 1.3 0.98 
Barium, total 96.2 39.1 
Boron, total 32.3 19.5 
Arsenic, total 62.6 19.5 



Table E-l. 

(continued) 
Pa e 16 of 23 
Sample ID Borehole Sample Depth Concentration Detection 

Number Number• (ft} Analyte (mg/kg) Limit 
(mg/kg) 

129CH066 B29R61 2-6 Zinc, total 118 4.4 
Manganese, total 502 3.3 
Sodium, total 1110 u 1110 
Molybdenum, total 22.2 u 22.2 
Thallium, total 24.8 22.2 
Selenium, total 168 22.2 
Antimony, total 13.3 u 13.3 
Lead, total 27.2 22.2 
Nickel, total 36.5 8.9 
Magnesium, total 6400 1110 
Potassium, total 1120 1110 
Iron, total 22000 22.2 

ttj 
Copper, total 26.4 s.s 

I Chromium, total 24.1 2.2 
1-' Cobalt, total 11.1 u 11.1 
m Cadmium, total 1.1 u 1.1 

Calcium, total 5390 1110 
Beryllium, total 1.1 u 1.1 
Vanadium, total 32.4 11.1 
Barium, total 141 44.4 
Boron, total 23.1 22.2 
Arsenic, total 99.8 22.2 
Aluminum, total 12800 44.4 
Silver, total 5.4 2.2 

129CH069 B29R68 0-2 Thallium·, total 30.6 20.3 
Vanadium, total 16.5 10.2 
Potassium, total 1020 u 1020 
Zinc, total 129 4.1 
Sodium, total 1020 u 1020 
Molybdenum, total 20.3 u 20.3 
Manganese, total 927 3.0 
Magnesium, total 4810 1020 
Cadmium, total 1 u 1.0 
Calcium, total 63200 1020 
Beryllium, total 1 u 1.0 
Barium, total 103 40.7 
Boron, total 37.7 20.3 
Selenium, total 172 20.3 
Antimony, total 12.2 u 12.2 



Table E-1 

(continued) 
Pa e 17 of 23 
Sample ID Borehole Sample Depth Concentration Detection 

Number Number• (ft) Analyte (mg/kg) Limit 
(mg/kg) 

129CH069 B29R68 0-2 Lead, total 29.9 20.3 
(cont'd) Nickel, total 30 8.1 

Arsenic, total 55.2 20.3 
Aluminum, total 7700 40.7 
Silver, total 5 2.0 
Iron, total 22100 20.3 
Copper, total 121 5.1 
Chromium, total 27.6 2.0 
Cobalt, total 10.2 u 10.2 

129CH070 B29R68 2-6 Lead, total 27.8 23.4 
Selenium, total 149 23.4 
Antimony, total 14.1 u 14.1 

t>j Chromium, total 29.8 2.3 I 
....... Zinc, total 142 4.7 
-..! Vanadium, total 32.5 11.7 

Thallium, total 37.2 23.4 
Nickel, total 26.2 9.4 
Sodium, total 1170 u 1170 
Molybdenum, total 23.4 u 23.4 
Manganese, total 566 3.5 
Magnesium, total 15200 1170 
Potassium, total 1290 1170 
Iron, total 20300 23.4 
Copper, total 25.9 5.9 
Silver, total 5 2.3 
Cobalt, total 11.7 u 11.7 
Cadmium, total 1.2 u 1.2 
Calcium, total 55900 1170 
Beryllium, total 1.2 u 1.2 
Barium, total 104 46.9 
Boron, total 29.5 23.4 
Arsenic, total 87.5 23.4 
Aluminum, total 11200 46.9 

129CH073 B29R82 0-2 Thallium, total 20.9 u 20.9 
Vanadium, total 10.5 u 10.5 
Potassium, total 1310 1050 
Zinc, total 39.5 4.2 
Molybdenum, total 20.9 u 20.9 



Table E-1 

(continued) 
Pa e 18 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mg/kg) Limit 

(mgfkg) 

129CH073 B29R82 0-2 Lead, total 31.8 20.9 
(cont'd) Nickel, total 12.7 8.4 

Sodium, total 1470 1050 
Manganese, total 3070 3.1 
Magnesium, total 36300 1050 
Beryllium, total 6.3 1.0 
Aluminum, total 30800 41.8 
Arsenic, total 207 20.9 
Silver, total 2.1 u 2.1 
Iron, total 5890 20.9 
Copper, total 23.7 5.2 
Chromium, total 13 2.1 
Cobalt, total 10.5 u 10.5 

l:1j Cadmium, total 1 u 1.0 I ..... Calcium, total 183000 1050 
(X) 

Barium, total 276 41.8 
Boron, total 94.1 20.9 
Selenium, total 40.4 20.9 
Antimony, total 13.2 12.6 

129CH074 B29R82 2-6 Nickel, total 26.3 9.3 
Antimony, total 14 u 14.0 
Lead, total 26.3 23.3 
Vanadium, total 37.6 11.6 
Thallium, total 43.7 23.3 
Selenium, total 181 23.3 
Zinc, total 76.9 4.7 
Molybdenum, total 23.3 u 23.3 
Sodium, total 1160 u 1160 
Manganese, total 353 3.5 
Magnesium, total 12700 1160 
Potassium, total 1960 1160 
Iron, total 23800 23.3 
Copper, total 22 5.8 
Chromium, total 27 2.3 
Cobalt, total 11.6 u 11.6 
Arsenic, total 110 23.3 
Calcium, total 43600 1160 
Cadmium, total 1.2 u 1.2 
Beryllium, total 1.2 u 1.2 



Table E-1 

(continued) 
Pa e 19 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mgfkg) Limit 

(mg/kg) 

129CH074 B29RB2 2-6 Barium, total 152 46.6 
(cont'd) Boron, total 35 23.3 

Aluminum,· total 15000 46.6 
Silver, total 5.2 2.3 

129CH077 B29R101 1-3 Sodium, total 1190 u 1190 
Lead, total 42.9 23.8 
Nickel, total 39.7 9.5 
Vanadium, total 50 11.9 
Zinc, total 213 4.8 
Thallium, total 45.4 23.8 
Selenium, total 206 23.8 

tJj 
Antimony, total 14.3 u 14.3 

I Chromium, total 33.3 2.4 
...... Magnesium, total 7400 1190 
~ Aluminum, total 19100 47.7 

Beryllium, total 1.4 1.2 
Calcium, total 16500 1190 
Barium, total 205 47.7 
Boron, total 30 23.8 
Arsenic, total 150 23.8 
Silver, total 7.2 2.4 
Molybdenum, total 23.8 u 23.8 
Manganese, total 507 3.6 
Potassium, total 2040 1190 
Iron, total 30600 23.8 
Copper, total 193 6.0 
Cobalt, total 11.9 u 11.9 
Cadmium, total 1.2 u 1.2 

129CH078 B29R101 3-7 Molybdenum, total 20.5 u 20.5 
Nickel, total 25.3 8.2 
Antimony, total 12.3 u 12.3 
Thallium, total 44 20.5 
Zinc, total 83.6 4.1 
Cadmium, total 1 u 1.0 
Chromium, total 25 2.0 
Iron, total 24600 20.5 
Magnesium, total 13600 1020 
Silver, total 5.2 2.0 



Table E-1 

(continued) 
Pa e 20 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mg/kg) Limit 

(mg/kg) 

129CH078 B29R101 3-7 Arsenic, total ·99.9 20.5 
(cont'd) Barium, total 89.2 41.0 

Beryllium, total 1 u 1.0 
Boron, total 33.8 20.5 
Aluminum, total 13300 41.0 
Manganese, total 478 3.1 
Potassium, total 1960 1020 
Copper, total 25.3 5.1 
Cobalt, total 10.2 u 10.2 
Calcium, total 50900 1020 
Vanadium, total 38.6 10.2 
Selenium, total 195 20.5 

1:'1 Lead, total 25.3 20.5 
I Sodium, total 1020 u 1020 

N 
0 

129CH081 B29R88 17-21 Lead, total 18.9 u 18.9 
Selenium, total 112 18.9 
Molybdenum, total 18.9 u 18.9 
Sodium, total 947 u 947 
Silver, total 1.9 u 1.9 
Aluminum, total 8400 37.9 
Arsenic, total 79.3 18.9 
Boron, total 18.9 u 18.9 
Barium, total 57 37.9 
Calcium, total 17400 947 
Cadmium, total 0.95 u 0.95 
Cobalt, total 9.5 u 9.5 
Beryllium, total 0.95 u 0.95 
Nickel, total 14.6 7.6 
Thallium, total 27.3 18.9 
Iron, total 16500 18.9 
Potassium, total 1240 947 
Magnesium, total 6480 947 
Manganese, total 378 2.8 
Copper, total 20.1 4.7 
Chromium, total 10 1.9 
Zinc, total 42.3 3.8 
Vanadium, total 23.9 9.5 
Antimony, total 24.7 11.4 



Table E-1 

(continued) 
Pa e 21 of 23 
Sample ID Borehole Sample Depth Concentration Detection 

Number Number• (ft) Analyte (mg/kg) Limit 
(mg/kg) 

129CH084 B29R38 0-2 Selenium, total 74 27.0 
Molybdenum, total 27 u 27.0 
Sodium, total 3240 1350 
Lead, total 1120 27.0 
Antimony, total 16.2 u 16.2 
Boron, total 29.1 27.0 
Barium, total 131 53.9 
Beryllium, total 6.3 1.3 
Calcium, total 82100 1350 
Cadmium, total 6 1.3 
Cobalt, total 68.8 13.5 
Copper, total 492 6.7 

tz:l 
Silver, total 2.7 u 2.7 

I Aluminum, total 14200 53.9 
1\.) Chromium, total 11.1 2.7 
....... Arsenic, total 103 27.0 

Nickel, total 265 10.8 
Thallium, total 28.8 27.0 
Iron, total 15400 27.0 
Vanadium, total 437 13.5 
Zinc, total 306 5.4 
Potassium, total 2540 1350 
Magnesium, total 8790 1350 
Manganese, total 1370 4.0 

129CH085 B29R38 4-8 Antimony, total 17.5 12.8 
Zinc, total 52.2 4.3 
copper, total 23.2 5.3 
Boron, total 21.3 u 21.3 
Barium, total 74.7 42.5 
Calcium, total 52600 1060 
Cadmium, total 1.1 u 1.1 
Cobalt, total 10.6 u 10.6 
chromium, total 16.4 2.1 
Silver, total 2.1 u 2.1 
Beryllium, total 1.1 u 1.1 
Manganese, total 388 3.2 
Molybdenum, total 21.3 u 21.3 
Nickel, total 16.7 8.5 
Lead, total 24.6 21.3 



Table E-1 

(continued) 
Pa e 22 of 23 

Sample ID Borehole Sample Depth Concentration Detection 
Number Number• (ft) Analyte (mg/kg) Limit 

(mg/kg) 

129CH085 B29R38 4-8 Aluminum, total 9510 42.5 
(cont'd) Arsenic, total 28.3 21.3 

Sodium, total 1060 u 1060 
Magnesium, total 14700 1060 
Potassium, total 1460 1060 
Iron, total 15700 21.3 
Thallium, total 30 21.3 
Vanadium, total 28.2 10.6 
Selenium, total 133 21.3 

129CH088 B29R40 2-4 Selenium, total 212 26.7 
Copper, total 17.8 6.7 

pj Silver, total 2.7 u 2.7 
I Aluminum, total 17000 53.3 

N Iron, total 30100 26.7 1\.) 

Potassium, total 1330 u 1330 
Lead, total 31.2 26.7 
Nickel, total 14.1 10.7 
Antimony, total 33.6 16.0 
Arsenic, total 57.4 26.7 
Barium, total 86.1 53.3 
Beryllium, total 1.5 1.3 
Calcium, total 18200 1330 
Cadmium, total 1.3 u 1.3 
Cobalt, total 13.3 u 13.3 
Chromium, total 20.5 2.7 
Boron, total 26.7 u 26.7 
Magnesium, total 4130 1330 
Manganese, total 397 4.0 
Molybdenum, total 26.7 u 26.7 
Sodium, total 1330 u 1330 
Zinc, total 51.7 5.3 
Vanadium, total 40.8 13.3 
Thallium, total 52.3 26.7 

129CH089 B29R40 4-7.5 Antimony, total 20.6 14.1 
Vanadium, total 29.4 11.8 
Zinc, total 55.1 4.7 
Silver, total 2.4 u 2.4 
Nickel, total 19.2 9.4 



t':l 
I 

N 
w 

Pa e 23 of 23 
Sample ID 

Number 

129CH089 
(cont'd) 

Borehole 
Number• 

B29R40 

Sample Depth 
(ft) 

4-7.5 

•sampling locations are shown in Figure 2-2. 

Table E-1 

(continued) 

Analyte 

Lead, total 
Aluminum, total 
Arsenic, total 
Boron, total 
Barium, total 
Beryllium, total 
Calcium, total 
Cadmium, total 
Chromium, total 
Cobalt, total 
Sodium, total 
Molybdenum, total 
Copper, total 
Manganese, total 
Magnesium, total 
Potassium, total 
Iron, total 
Thallium, total 
Selenium, total 

~-Undetected. Value reported is the detection limit value. 

Concentration 
(mg/kg) 

23.5 u 
11400 

34.1 
23.5 u 
98 
1.2 u 

50700 
1.2 u 

16.9 
11.8 u 

1180 u 
23.5 u 
22.9 

483 
13800 

1460 
17600 

36.9 
132 

Detection 
Limit 

(mg/kg) 

23.5 
47.0 
23.5 
23.5 
47.0 
1.2 

1180 
1.2 
2.4 

11.8 
1180 

23.5 
5.9 
3.5 

1180 
1180 

23.5 
23.5 
23.5 



Table E-2 
First Phase Sampling Results for vocs in Soil at Linde 

Pa e 1 of 10 

Concentration (Ug{kg}E by SamQle IDE Location•£ DeQth 
129CH001 129CH002 129CH003 Detection 
B29W10D B29W10D B29W10D Limit 

Analyte (0-2 ft) (2-4 ft) (4-6 ft) (1-'9/kg) 

Chloromethane 2 ub 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 
Methylene chloride 8 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 

t1j 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 

I Chloroform 1 u 1 u 1 u 1 
t-l 1,2-Dichloroethane 1 u 1 u 1 u 1 
.too 1,1,1-Trichloroethane 1 u 1 u 1 u 1 

Carbon tetrachloride 1 u 1 u 1 u 1 
Bromodichloromethane 1 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 
Trichloroethane 1 u 3 42 1 
Dibromochloromethane 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1.U 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 
Toluene 62 7.7 13 1 
Chlorobenzene 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 



Table E-2 
(continued) 

Pa e 2 of 10 

Concentration (M9Lkg}, by SamEle ID, Location•, DeEth 
·129CH006 129CH007 129CH008 Detection 

B29W9D B29W9D B29W9D Limit 
Analyte (0-2 ft) (2-4 ft) (4-6 ft) (J.'g/kg) 

Chloromethane 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 
Methylene chloride 6.8 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 

1:':1 
1,2-Dichloroethane 1 u 1 u 1 u 1 

I 1,1,1-Trichloroethane 1 u 1 u 1 u 1 
1'.) Carbon tetrachloride 1 u 1 u 1 u 1 
(.11 

Bromodichloromethane 1 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 
Tetrachioroethene 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 
Toluene 45 16 1.4 1 
Chlorobenzene 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 



Table E-2 

(continued) 
Pa e 3 of 10 

Concentration {~g[kg)E by SamQle IDE Location•£ DeQth 
129CH011 129CH012 129CH015 129CH016 Detection 

B29R30 B29R30 B29R48 B29R48 Limit 
Analyte (1-3 ft) (3-7 ft) (0-2 ft) (2-6 ft) (l.lg/kg) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 6.8 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u· 1 u 1 

ts:l 1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 
I 1,1,1-Trichloroethane 1 u 1 u 1.2 1 u 1 

1\.) Carbon tetrachloride 1 u 1 u 1 u 1 u 1 
0\ 

Bromodichloromethane 1 u 1 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1;3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Ch1oroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 17 49 21 35 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-2 

(continued) 
Pa e 4 of 10 

Concentration (~g[kg}, by SamQle IDE Location•, DeQth 
129CH022 129CH023 129CH034 129CH035 Detection 

B29R51 B29R51 B29R10 B29R10 Limit 
Analyte (0-2 ft) (2-6 ft) (0-2 ft) (2-6 ft) (Jig/kg) 

Chloromethane 4 u 2 u 2 u 100 u 2 
Bromoethane 4 u 2 u 2 u 100 u 2 
Dichlorodifluoromethane 4 u 2 u 2 u 100 u 2 
Vinyl chloride 4 u 2 u 2 u 100 u 2 
Chloroethane 4 u 2 u 2 u 100 u 2 
Methylene chloride 20 5.5 4 u 200 u 4 
Trichlorofluoromethane 2 u 1 u 1 u 50 u 1 
1,1-Dichloroethene 2 u 1 u 1 u 50 u 1 
1,1-Dichloroethane 2 u 1 u 1 u 50 u 1 
trans-1;2-Dichlorethane 14 3.8 1 u 50 u 1 
Chloroform 2 u 1 u 1 u 50 u 1 

t':l 1,2-Dichloroethane 3.6 1 u 1 u 50 u 1 
I 1,1,1-Trichloroethane 2.3 1 u 1 u 50 u 1 

"' ....,J Carbon tetrachloride 2 u 1 u 1 u 50 u 1 
Bromodichloromethane 2 u 1 u 1 u 50 u 1 
1,2-Dichloropropane 2 u 1 u 1 u 50 u 1 
trans-1,3-Dichloropropene 2 u 1 u 1 u 50 u 1 
Trichloroethane 3.7 1 u 1 u 50 u 1 
Dibromochloromethane 2 u 1 u 1 u 50 u 1 
1,1,2-Trichloroethane 2 u 1 u 1 u 50 u 1 
Benzene 2 u 1 u 1 u 50 u 1 
cis-1,3-Dichloropropene 2 u 1 u 1 u 50 u 1 
2-Chloroethylvinylether 2 u 1 u 1 u 50 u 1 
Bromoform 5.2 1 u 1 u 50 u 1 
Tetrachloroethane 1.2 .r 1 u 1 u 50 u 1 
1,1,2,2-Tetrachloroethane 2 u 1 u 1 u 50 u 1 
Toluene 160 26 3.4 50 u 1 
Chlorobenzene 2 u 1 u 1 u 50 u 1 
Ethylbenzene 2 u 1 u 1 u 50 u 1 
Total xylenes 2 u 1 u 1 u 50 u 1 
1,2-Dichlorobenzene 2 u 1 u 1 u 50 u 1 
1,3-Dichlorobenzene 2 u 1 u 1 u 50 u 1 
1,4-Dichlorobenzene 2 u 1 u 1 u 50 u 1 



Table E-2 
(continued) 

Pa e 5 of 10 

Concentration '~glkg), by SamQle ID, Locationa, DeQth 
129CH038 129CH039 129CH042 129CH043 Detection 

B29R34 B29R34 B29R43 B29R43 Limit 
Analyte (0-2 ft) (2-6 ft) (0-2 ft) (2-6 ft) (pgjkg) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u· 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 u 1 

l:'j 1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 
I 1,1,1-Trichloroethane 1 u 1 u 1 .u 1 u 1 

N 
()) carbon tetrachloride 1 u 1 u 1 u 1 u 1 

Bromodichloromethane 1 u 1 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 2.2 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1.7 1.7 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 75 16.3 12 30 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-2 
(continued) 

Pa e 6 of 10 

Concentration (~gLkg}, by sam2le ID, Location•, De2th 
129CH052 129CH053 129CH056 129CH057 129CH058 Detection 

B29R16 B29R16 B29R23 B29R23 B29R23 Limit 
Analyte (0-2 ft) (2-6 ft) (0-2 ft) (2-6 ft) (6-8 ft) (JJg/kg) 

Chloromethane 2 u 2 u 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 9.3 4.1 2.6 1 
Chloroform 1 u 2.2 1 u 1 u 1 u 1 

t'l 1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 u 1 
I 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 ......, 

Carbon tetrachloride 1 u 1 u 1 u 1 u 1 u 1 \.0 
Bromodichloromethane 1 u 1 u 1 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 6.2 17 42 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 u 1 
cis-1,3-Dich1oropropene 1 u 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 6.7 1.2 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 u 1 
Toluene 130 23 200 21 110 1 
Ch1orobenzene 1 u 1 u 1 u 1 u 1 u 1 
Ethy1benzene 1 u 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 



Table E-2 

(continued) 
Pa e 7 of 10 

Concentration (~gLkg} 1 by SamRle ID, Location·~ DeRth 
129CH065 129CH066 129CH069 129CH070 Detection 

B29R61 B29R61 B29R68 B29R68 Limit 
Analyte (0-1 ft) (2-6 ft) (0-2 ft) (2-6 ft) (J.'g/kg) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 49 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane s.s 1 u 1 u 1 u 1 
Chloroform 1.7 1 u 1 u 1 u 1 

tlj 1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 
I 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 

w Carbon tetrachloride 1 u 1 u 1 u 1 u 1 
0 

Bromodichloromethane 1 u 1 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 3.8 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 56 37 260 130 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-2 

(continued) 
Pa e 8 of 10 

Concentration Wglkg}, by SamQle ID, Location•, DeQth 
129CH073d 129CH074d Detection 

B29R82 B29R82 Limit 
Analyte (0-2 ft) (2-6 ft) (J.Lg/kg) 

Chloromethane 11 u 12 u 10 
Bromomethane 11 u 12 u 10 
Vinyl chloride 11 u 12 u 10 
Chloroethane 11 u 12 u 10 
Methylene chloride 11 a• 12 B 10 
Acetone 66 B 67 B 40 
Carbon disulfide 6 u 5 J 5 
1,1-Dichloroethene 6 u 6 u 5 
1,1-Dichloroethane 6 u 6 u 5 
1,2-Dichloroethene 6 u 36 5 
Chloroform 6 u 6 u 5 

M 1,2-Dichloroethane 6 u 6 u 5 
I 2-Butanone 11 u 12 u 10 

w 1,1,1-Trichloroethane 6 u 6 u 5 
1-l 

Carbon tetrachloride 6 u 6 u 5 
Vinyl acetate 11 u 12 u 10 
Bromodichloromethane 6 u 6 u 5 
1,2-Dichloropropane 6 u 6 u 5 
cis-1,3-Dichloropropene 6 u 6 u 5 
Trichloroethane 6 u 6 u 5 
Dibromochloromethane 6 u 6 u 5 
1,1,2-Trichloroethane 6 u 6 u 5 
Benzene 6 u 6 u 5 
trans-1,3-Dichloropropene 6 u 6 u 5 
Bromoform 6 u 6 u 5 
4-Methyl-2-pentanone 11 u 12 u 10 
2-Hexanone 11 u 12 u 10 
Tetrachloroethane 6 u 6 u 5 
1,1,2,2-Tetrachloroethane 6 u 6 u 5 
Toluene 6 31 5 

Chlorobenzene 6 u 6 u 5 
Ethylbenzene 6 u 6 u 5 

Styrene 6 u 6 u 5 

Xylene (total) 6 u 6 u 5 

Acrolein 11 u 12 u 10 
Acrylonitrile 11 u 12 u 10 



Table E-2 

(continued) 
Pa e 9 of 10 

Concentration {Uglkg}, by SamRle ID, Location", DeRth 
129CH077 129CH078 129CH081 129CH084d 129CH085 Detection 

B29R101 B29R101 B29R88 B29R38 B29R38 Limit 
Analyte (1-3 ft) (3-7 ft). (17-21 ft) (0-2 ft) (4-8 ft) (JJg/kg) 

Chloromethane 2 u 2 u 2 u 100 u 2 u 2 
Bromoethane 2 u 2 u 2 u 100 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 100 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 100 u 2 u 2 
Chloroethane 2 u 2 u 2 u 100 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 200 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 50 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 50 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 50 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 50 u 1 u 1 
Chloroform 1 u 1 u 1 u 50 u 1 u 1 

tr:l 1,2-Dichloroethane 1 u 1 u 1 u 50 u 4.1 1 
I 1,1,1-Trichloroethane 1 u 1 u 1 u 50 u 1 u 1 
w carbon tetrachloride 1 u 1 u 1 u 50 u 1 u 1 
I'V 

Bromodichloromethane 1 u 1 u 1 ·u 50 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 50 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 50 u 1 u 1 
Trichloroethane 1 u .1 u 1 u 50 u 2.1 1 
Dibromochloromethane 1 u 1 u 1 u so u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 50 u 1 u 1 
Benzene 1 u 1 u 1 u 50 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 50 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 50 u 1 u 1 
Bromoform 1 u 1 u 1 u 50 u 1 u .1 
Tetrachloroethane 1 u 1 u 1 u 50 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 50 u 1 u 1 
Toluene 9.8 10.5 14 650 165 1 
Chlorobenzene 1 u 1 u 1 u 50 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 50 u 1 u 1 
Total xylenes 1 u 1 u 1 u 50 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 50 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 50 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 50 u 1 u 1 



tlj 
I 
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w 

Table E-2 

(continued) 
Pa e 10 of 10 

Concentration WgLkgll by SamEle IDE 

Analyte 

Chloromethane 
Bromoethane 
Dichlorodifluoromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichlorethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total xylenes 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

129CH088d 
B29R40 

(2-4 ft) 

100 u 
100 u 
100 u 
100 u 
100 u 
200 u 

50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
.sou 
50 u 

190 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 

•sampling locations are'shown in Figure 2-2. 
~ - Undected. Value reported is the detection limit value. 
0 J - Present at less than detection limit. 

129CH089 
B29R40 

(4-7.5 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
8.4 
1 u 
1.4 
1 u 
1 u 
1 u 
1 u 
1 u 

16 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

27 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Location•E DeEth 
Detection 

Limit 
(J.Lg/kg) 

2 
2 
2 
2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

dThis sample was diluted before analysis; the increased detection limits reflect the dilution 
factor. 

•a - Analyte was present in blank. 



a e 1 of 36 

Sample ID 
Number 

129CH001 

Table E-3 
First Phase Sampling Results for BNAEs in Soil at Linde 

Borehole 
Number• 

B29W10D 

Sample Depth 
(ft) 

0-2 

Analyte 

Pyrena 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Fluorene 
4-Nitroaniline 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Benzoic acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
2-Methylphenol 
2-Methylnaphthalene 
4-Chloro-3-methylphenol 
Hexachlorobutadiene 
4-Chloroaniline 
Naphthalene 
1,2,4-Trichlorobenzene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
2,4-Dinitrotoluene 
Dibenzofuran 
4-Nitrophenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
N-nitroso-di-n-propylamine 
Hexachloroethane 

Concentration 
(1'9/k9) 

3100 
360 ub 
730U 

2700 
2800 
1800 u 

360 u 
360 u 
360 u 

1800 u 
3200 

540 
1800 u 

360 u 
360 u 

1800 u 
360 u 

1800 u 
360 u 
360 u 
360 u 

1800 u 
1800 u 

360 u 
360 u 
360 u 
190 .T' 
360 u 
360 u 
360 u 
160 J 
360 u 
360 u 
360 u 
360 u 
280 J 

1800 u 
360 u 
360 u 
360 u 
360 u 

Detection 
Limit 

(1'9/k9) 

360 
360 
730 
360 
360 

1800 
360 
360 
360 

1800 
360 
360 

1800 
360 
360 

1800 
360 

1800 
360 
360 
360 

1800 
1800 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

1800 
360 
360 
360 
360 



Table E-3 

(continued) 
Pa e 2 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JLg/kg) (JLg/kg) 

129CH001 B29Wl0D 0-2 Nitrobenzene 360 u 360 
(cont'd) Isophorone 360 u 360 

2-Nitrophenol 360 u 360 
2,4-Dimethylphenol 360 u 360 
bis(2-Chloroethyl)ether 360 u 360 
2-Chlorophenol 360 u 360 
1,3-Dichlorobenzene 360 u 360 

· 1,4-Dichlorobenzene 360 u 360 
Phenol 360 u 360 
Benzyl alcohol 360 u 360 
1,2-Dichlorobenzene 360 u 360 
bis(2-Ethylhexyl)phthalate 190 JBd 360 

1:':1 Di-n-octylphthalate 360 u 360 
I Benzo(b)fluoranthene 1500 360 w 

tn Benzo(g,h,i)perylene 1700 360 
Dibenz(a,h)anthracene 420 360 
Indeno(1,2,3-cd)pyrene 1500 360 
Benzo(a)pyrene 2000 360 
Benzo(k)fluoranthene 2000 360 
2,4-Dinitrophenol 1800 u 1800 
Acenaphthene 540 360 
Fluoranthene 3600 360 
Di-n-butylphthalate 250 JB 360 
Anthracene 870 360 

129CH002 B29W10D 2-4 Benzo(a)pyrene 87 J 400 
Indeno(1,2,3-cd)pyrene 400 u 400 
Benzo(g,h,i)perylene 44 J 400 
Dibenz(a,h)anthracene 400 u 400 
Benzo(a)anthracene 140 J 400 
3,3'-Dichlorobenzidine 810 u 810 
Butylbenzylphthalate 400 u 400 
Pyrene 200 J 400 
bis(2-Ethylhexyl)phthalate 180 JB 400 
Phenol 400 u 400 
bis(2-Chloroethyl)ether 400 u 400 
2-Chlorophenol 400 u 400 
1,3-Dichlorobenzene 400 u 400 
1,4-Dichlorobenzene 400 u 400 
Benzyl alcohol 400 u 400 
Di-n-octylphthalate 400 u 400 



Table E-3 

(continued) 
Pa e 3 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (jjgfkg) (jjgfkg) 

129CH002 B29W10D 2-4 Benzo(b)fluoranthene 110 J 400 
(cont'd) Benzo(k)fluoranthene 81 J 400 

4,6-Dinitro-2-methylphenol 2000 u 2000 
N-nitrosodiphenylamine 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
Hexachlorobenzene 400 u 400 
Pentachlorophenol 2000 u 2000 
Phenanthrene 140 J 400 
Anthracene 400 u 400 
Di-n-butylphthalate 240 JB 400 
4-Nitroaniline 2000 u 2000 
Fluorene 400 u 400 

l:rj 4-Chlorophenyl-phenylether 400 u 400 
I Diethylphthalate 400 u 400 
w 2,4-Dinitrotoluene 400 u 400 m 

Dibenzofuran 400 u 400 
4-Nitrophenol 2000 u 2000 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 400 u 400 
bis(2-Chloroisopropyl)ether 400 u 400 
4-Methylphenol 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
Hexachloroethane 400 u 400 
Nitrobenzene 400 u 400 
Isophorone 400 u 400 
2-Nitrophenol 400 u 400 
2,4-Dimethylphenol 400 u 400 
Benzoic acid 2000 u 2000 
bis(2-Chloroethoxy)methane 400 u 400 
2,4-Dichlorophenol 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
Naphthalene 400 u 400 
4-Chloroaniline 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloro-3-methylphenol 400 u 400 
2-Methylnaphthalene 400 u 400 
Hexachlorocyclopentadiene 400 u 400 
2,4,6-Trichlorophenol 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 
2-Chloronaphthalene 400 u 400 
2-Nitroaniline 2000 u 2000 



Table E-3 

(continued) 
Pa e 4 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.£g/kg) (J.'g/kg) 

129CH002 B29W10D 2-4 Dimethylphthalate 400 u 400 
(cont'd) Acenaphthylene 400 u 400 

2,6-Dinitrotoluene 400 u 400 
3-Nitroaniline 2000 u 2000 
2-Methylphenol 400 u 400 
1,2-Dichlorobenzene 400 u 400 
Fluoranthene 200 J 400 
Chrysene 170 J 400 

129CH003 B29W10D 4-6 Benzo(a)pyrene 390 u 390 
2,4,6-Trichlorophenol 390 u 390 
2,4,5-Trichlorophenol 2000 u 2000 

t>:l 2-Chloronaphthalene 390 u 390 
I 2-Nitroaniline 2000 u 2000 w 

..,J Dimethylphthalate 390 u 390 
Acenaphthylene 390 u 390 
2,6-Dinitrotoluene 390 u 390 
3-Nitroaniline 2000 u 2000 
Acenaphthene 390 u 390 
2,4-Dinitrophenol 2000 u 2000 
4-Nitrophenol 2000 u 2000 
Dibenzofuran 390 u 390 
2,4-Dinitrotoluene 390 u 390 
Diethylphthalate 390 u 390 
Pyrene 75 J 390 
Butylbenzylphthalate 390 u 390 
3,3'-Dichlorobenzidine 780 u 780 
Benzo(a)anthracene 53 J 390 
Chrysene 57 J 390 
bis(2-Ethylhexyl)phthalate 250 JB 390 
Di-n-octylphthalate 390 u 390 
Benzo(b)fluoranthene 390 u 390 
Benzo(k)fluoranthene 43 J 390 
Fluoranthene 90 J 390 
Di-n-butylphthalate 210 JB 390 
Anthracene 390 u 390 
Phenanthrene 54 J 390 
Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 390 u 390 
4-Bromophenyl-phenylether 390 u 390 
N-nitrosodiphenylamine 390 u 390 



Table E-3 

(continued) 
Pa e 5 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J..Lg/kg) (J..Lg/kg) 

129CH003 B29Wl0D 4-6 4,6-Dinitro-2-methylphenol 2000 u 2000 
(cont'd) 4-Nitroaniline 2000 u 2000 

Fluorene 390 u 390 
4-Chlorophenyl-phenylether 390 u 390 
Dibenz(a,h)anthracene 390 u 390 
Indeno(1,2,3-cd)pyrene 390 u 390 
Isophorone 390 u 390 
2-Nitrophenol 390 u 390 
2,4-Dimethylphenol 390 u 390 
Phenol 390 u 390 
bis(2-Chloroethyl)ether 390 u 390 
2-Chlorophenol 390 u 390 

trJ 1,3-Dichlorobenzene 390 u 390 
I bis(2-Chloroisopropyl)ether 390 u 390 w 

(X) 1,2,4-Trichlorobenzene 390 u 390 
4-Chloroaniline 390 u 390 
Hexachlorobutadiene 390 u 390 
4-Chloro-3-methylphenol 390 u 390 
2-Methylnaphthalene 390 u 390 
Hexachlorocyclopentadiene 390 u 390 
Naphthalene 390 u 390 
2,4-Dichlorophenol 390 u 390 
bis(2-Chloroethoxy)methane 390 u 390 
Benzoic acid 2000 u 2000 
Nitrobenzene 390 u 390 
Hexachloroethane 390 u 390 
N-nitroso-di-n-propylamine 390 u 390 
4-Methylphenol 390 u 390 
2-Methylphenol 390 u 390 
1,4-Dichlorobenzene 390 u 390 
Benzyl alcohol 390 u 390 
1,2-Dichlorobenzene 390 u 390 
Benzo(g,h,i)perylene 390 u 390 

129CH006 B29W9D 0-2 2-Methylphenol 400 u 400 
bis(2-Chloroisopropyl)ether 400 u 400 
4-Methylphenol 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
Hexachloroethane 400 u 400 
Nitrobenzene 400 u 400 
Isophorone 400 u 400 



Table E-3 

(continued) 
Pa e 6 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.lg/kg) (J.lg/kg) 

129CH006 B29W9D 0-2 2-Nitrophenol 400 u 400 
(cont'd) 2,4-Dimethylphenol 400 u 400 

Benzoic acid 2000 u 2000 
Phenol 400 u 400 
bis(2-Chloroethyl)ether 400 u 400 
2-Chlorophenol 400 u 400 
bis(2-Chloroethoxy)methane 400 u 400 
2,4-Dichlorophenol 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
Naphthalene 58 J 400 
4-Chloroaniline 400 u 400 
Hexachlorobutadiene 400 u 400 

tlj 4-Chloro-3-methylphenol 400 u 400 
I 2-Methylnaphthalene 70 J 400 

w 
\0 Hexachlorocyclopentadiene 400 u 400 

2,4,6-Trichlorophenol 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 
2-Chloronaphthalene 400 u 400 
2-Nitroaniline 2000 u 2000 
Dimethyl phthalate 400 u 400 
Acenaphthylene 400 u 400 
2,6-Dinitrotoluene 400 u 400 
3-Nitroaniline 2000 u 2000 
Acenaphthene 120 J 400 
2,4-Dinitrophenol 2000 u 2000 
4-Nitrophenol 2000 u 2000 
Dibenzofuran 56 J 400 
2,4-Dinitrotoluene 400 u 400 
Diethylphthalate 400 u 400 
4-Chlorophenyl-phenylether 400 u 400 
Fluorene 110 J 400 
4-Nitroaniline 2000 u 2000 
4,6-Dinitro-2-methylphenol 2000 u 2000 
N-nitrosodiphenylamine 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
Hexachlorobenzene 400 u 400 
Pentachlorophenol 2000 u 2000 
Phenanthrene 1600 400 
Anthracene 290 J 400 
Di-n-butylphthalate 280 JB 400 
Fluoranthene 2700 400 





Table E-3 

(continued) 
Pa e 8 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number" (ft) Analyte (J.Lgfkg) (J.Lg/kg) 

129CH007 B29W9D 2-4 4-Chloro-3-methylphenol 380 u 380 
(cont'd) 1,2-Dichlorobenzene 380 u 380 

2-Methylphenol 380 u 380 
bis(2-Chloroisopropyl)ether 380 u 380 
4-Methylphenol 120 J 380 
N-nitroso-di-n-propylamine 380 u 380 
Hexachloroethane 380 u 380 
Benzo(k)fluoranthene 120 J 380 
Benzo(a)pyrene 98 J 380 
Benzyl alcohol 380 u 380 
1,4-Dichlorobenzene 380 u 380 
1,3-Dichlorobenzene 380 u 380 

t'j 2-Chlorophenol 380 u 380 
I bis(2-Chloroethyl)ether 380 u 380 ~ ,_. Phenol 380 u 380 

2-Nitrophenol 380 u 380 
Isophorone 380 u 380 
Nitrobenzene 380 u 380 
2,6-Dinitrotoluene 380 u 380 
Dimethylphthalate 380 u 380 
2-Chloronaphthalene 380 u 380 
2,4,6-Trichlorophenol 380 u 380 
2-Methylnaphthalene 380 u 380 
4-Chlorophenyl-phenylether 380 u 380 
2,4-Dinitrotoluene 380 u 380 
4-Nitrophenol 1900 u 1900 
Acenaphthene 380 u 380 
Di-n-butylphthalate 240 JB 380 
Phenanthrene 140 J 380 
Hexachlorobenzene 380 u 380 
N-nitrosodiphenylamine 380 u 380 
4-Nitroaniline 1900 u 1900 
Di-n-octylphthalate 380 u 380 
Indeno(1,2,3-cd)pyrene 94 J 380 
Benzo(g,h,i)perylene 91 J 380 
Dibenz(a,h)anthracene 380 u 380 
3,3'-Dichlorobenzidine 750 u 750 
Butylbenzylphthalate 380 u 380 
Pyrene 200 J 380 



a e 9 of 36 

Sample ID 
Number 

129CH007 
(cont'd) 

129CH008 

Borehole Sample Depth 
Number• (ft) 

B29W9D 2-4 

B29W9D 4-6 

Table E-3 

(continued) 

Analyte 

Fluoranthene 
Chrysene 
Benzo(a)anthracene 

Benzo(k)fluoranthene 
Indeno(l,2,3-cd)pyrene 
Benzo(a)pyrene 
Pyrena 
Fluoranthene 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 
4-Nitroaniline 
Benzo(b)fluoranthene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 
Butylbenzylphthalate 
Diethylphthalate 
2,4-Dinitrotoluene 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrophenol 
Acenaphthene 
3-Nitroaniline 
Di-n-butylphthalate 
Anthracene 
Phenanthrene 
Pentachlorophenol 
Hexachlorobenzene 
4-Bromophenyl-phenylether 
N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
2,6-Dinitrotoluene 
Hexachlorobutadiene 
4-Chloroaniline 
Naphthalene 
1,2,4-Trichlorobenzene 
2,4-Dichlorophenol 

Detection 
Concentration Limit 

(J..lg/kg) (J..lg/kg) 

290 J 380 
170 J 380 

98 J 380 

390 u 390 
390 u 390 
390 u 390 
390 u 390 
390 u 390 
390 u 390 
390 u 390 

2000 u 2000 
390 u 390 
390 u 390 
140 JB 390 
390 u 390 
390 u 390 
780 u 780 
390 u 390 
390 u 390 
390 u 390 
390 u 390 

2000 u 2000 
2000 u 2000 

390 u 390 
2000 u 2000 

230 JB 390 
390 u 390 
390 u 390 

2000 u 2000 
390 u 390 
390 u 390 
390 u 390 

2000 u 2000 
390 u 390 
390 u 390 
390 u 390 
390 u 390 
390 u 390 
390 u 390 



Table E-3 

(continued) 
Pa e 10 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number" (ft) Analyte (J.'g/kg) (l'g/kg) 

129CH008 B29W9D 4-6 bis(2-Chloroethoxy)methane 390 u 390 
(cont'd) Acenaphthylene 390 u 390 

Dimethyl phthalate 390 u 390 
2-Nitroaniline 2000 u 2000 
2-Chloronaphthalene 390 u 390 
2,4,5-Trichlorophenol 2000 u 2000 
2,4,6-Trichlorophenol 390 u 390 
Hexachlorocyclopentadiene 390 u 390 
2-Methylnaphthalene 390 u 390 
Fluorene 390 u 390 
4-Chlorophenyl-phenylether 390 u 390 
Benzyl alcohol 390 u 390 

ts1 1,2-Dichlorobenzene 390 u 390 
I 2-Methylphenol 390 u 390 

,:.. 
w 4-Methylphenol 390 u 390 

N-nitroso-di-n-propylamine 390 u 390 
Hexachloroethane 390 u 390 
Isophorone 390 u 390 
2-Nitrophenol 390 u 390 
2,4-Dimethylphenol 390 u 390 
Benzoic acid 2000 u 2000 
4-Chloro-3-methylphenol 390 u 390 
Nitrobenzene 390 u 390 
bis(2-Chloroisopropyl)ether 390 u 390 
1,4-Dichlorobenzene 390 u 390 
Phenol 390 u 390 
bis(2-Chloroethyl)ether 390 u 390 
2-Chlorophenol 390 u 390 
1,3-Dichlorobenzene 390 u 390 

129CH015 B29R48 0-2 Benzo(k)fluoranthene 670 370 
Indeno(l,2,3-cd)pyrene 220 J 370 
Benzo(a)pyrene 640 370 
Pyrena 1100 B 370 
Fluoranthene 1000 B 370 
Benzo(g,h,i)perylene 630 370 
Dibenz(a,h)anthracene 170 J 370 
Benzo(b)fluoranthene 860 370 
Di-n-octylphthalate 370 u 370 
bis(2-ethylhexyl)phthalate 590 B 370 



Table E-3 

(continued) 
Pa e 11 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (Jjg/kg) (Jjgfkg) 

129CH015 B29R48 0-2 Chrysene 900 370 
(cont'd) Benzo(a)anthracene 670 370 

3,3'-Dichlorobenzidine 740 u 740 
Butylbenzylphthalate 370 u 370 
Pentachlorophenol 1800 u 1800 
Diethylphthalate 370 u 370 
2,4-Dinitrotoluene 370 u 370 
Dibenzofuran 69 J 370 
4-Nitrophenol 1800 u 1800 
2,4-Dinitrophenol 1800 u 1800 
Acenaphthene 370 u 370 
3-Nitroaniline 1800 u 1800 

tz:l Di-n-butylphthalate 82 JB 370 
I Anthracene 90 J 370 

"" Phenanthrene 420 370 
"" Hexachlorobenzene 370 u 370 

4-Brornophenyl-Pheny1ether 370 u 370 
N-nitrosodipheny1amine 370 u 370 
4,6-Dinitro-2-rnethylphenol 1800 q 1800 
4-Nitroaniline 1800 u 1800 
2-Methylpheno1 370 u 370 
2-Chlorophenol 370 u 370 
bis(2-chloroethyl)ether 370 u 370 
Phenol 370 u 370 
2-Nitrophenol 370 u 370 
Isophorone 370 u 370 
Nitrobenzene 370 u 370 
Hexachloroethane 370 u 370 
N-nitroso-di-n-propylamine 370 u 370 
4-Methylphenol 370 u 370 
bis(2-chloroisopropyl)ether 370 u 370 
1,2-Dichlorobenzene 370 u 370 
4-Chloro-3-methylphenol 370 u 370 
Hexachlorobutadiene 370 u 370 
4-Chloroaniline 370 u 370 
Naphthalene 140 J 370 
1,2,4-Trichlorobenzene 370 u 370 
2,4-Dichlorophenol 370 u 370 
bis(2-chloroethoxy)methane 370 u 370 
Benzoic acid 1800 u 1800 



Table E-3 

(continued) 
Pa e 12 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (/jgfkg) (jig/kg) 

129CH015 B29R48 0-2 2,4-Dimethylphenol 370 u 370 
(cont'd) 2,6-Dinitrotoluene 370 u 370 

Acenaphthylene 150 J 370 
Dimethylphthalate 370 u 370 
2-Nitroaniline 1800 u 1800 
2-Chloronaphythlene 370 u 370 
2,4,5-Trichlorophenol 1800 u 1800 
2,4,6-Trichlorophenol 370 u 370 
Hexachlorocyclopentadiene 370 u 370 
2-Methylnaphthalene 210 J 370 
Fluorene 370 u 370 
4-Chlorophenyl-phenylether 370 u 370 

tzj Benzyl alcohol 370 u 370 
I 1,4-Dichlorobenzene 370 u 370 ,::,. 

(J'I 1,3-Dichlorobenzene 370 u 370 

129CH016 B29R48 2-6 Benzo(k)fluoranthene 380 u 380 
Indeno(1,2,3-cd)pyrene 380 u 380 
Benzo(a)pyrene 380 u 380 
Fluoranthene 380 u 380 
Benzo(g,h,i)perylene 380 u 380 
Dibenz(a,h)anthracene 380 u 380 
Di-n-octylphthalate 380 u 380 
bis(2-ethylhexyl)phthalate 220 JB 380 
Chrysene 380 u 380 
Benzo(a)anthracene 380 u 380 
3,3'-Dichlorobenzidine 750 u 750 
Butylbenzylphthalate 380 u 380 
Pyrene 380 u 380 
Phenanthrene 380 u 380 
Dibenzofuran 380 u 380 
4-Nitrophenol 1900 u 1900 
2,4-Dinitrophenol 1900 u 1900 
Acenaphthene 380 u 380 
3-Nitroaniline 1900 u 1900 
Di-n-butylphthalate 72 JB 380 
Anthracene 380 u 380 
Pentachlorophenol 1900 u 1900 
Hexachlorobenzene 380 u 380 
4-Bromophenyl-phenylether 380 u 380 



Pa e 13 of 36 

Sample ID 
Number 

129CH016 
(cont'd) 

Borehole 
Number• 

B29R48 

Sample Depth 
(ft) 

2-6 

Table E-3 

(continued) 

Analyte 

N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
Benzo(b)fluoranthene 
bis(2-chloroisopropyl)ether 
Isophorone 
Nitrobenzene 
Hexachloroethane 
N-nitroso-di-n-propylamine 
4-Methylphenol 
2-Methylphenol 
1,2-Dichlorobenzene 
4-Chloro-3-methylphenol 
Hexachlorobutadiene 
4-Chloroaniline 
Naphthalene 
1,2,4-Trichlorobenzene 
2,4-Dichlorophenol 
bis(2-chloroethoxy)methane 
Benzoic acid 
2,4-Dimethylphenol 
2,6-Dinitrotoluene 
Acenaphthylene 
Dimethylphthalate 
2-Nitroaniline 
2-Chloronaphthalene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorocyclopentadiene 
2-Methylnaphthalene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
2,4-Dinitrotoluene 
Benzyl alcohol 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
2-Chlorophenol 
bis(2-chloroethyl)ether 
Phenol 
2-Nitrophenol 

Concentration 
(JJg/kg) 

380 u 
1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

Detection 
Limit 

(JJg/kg) 

380 
1900 
1900 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 
380 
380 
380 

1900 
380 

1900 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 



Table E-3 

(continued) 
Pa e 14 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (f.Lg/kg) (f.Lg/kg) 

129CH022 B29R51 0-2 Benzo(b)fluoranthene 190 J 400 
Benzo(a)pyrene 120 J 400 
Benzo(k)fluoranthene 310 J 400 
Benzo(g,h,i)perylene 85 J 400 
Dibenz(a,h)anthracene 400 u 400 
Indeno(1,2,3-cd)pyrene 93 J 400 
Chrysene 300 J 400 
Benzo(a)anthracene 150 J 400 
3,3'-Dichlorobenzidine 800 u 800 
Butylbenzylphthalate 400 u 400 
Pyrene 240 J 400 
Fluoranthene 310 J 400 

1:':1 Di-n-butylphtha~ate 69 J 400 
I Fluorene 400 u 400 

,1:> 

-J 2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 400 u 400 
3-Nitroaniline 2000 u 2000 
2,6-Dinitrotoluene 400 u 400 
Anthracene 400 u 400 
Phenanthrene 130 J 400 
Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
N-nitrosodiphenylamine 400 u 400 
4,6-Dinitro-2-methylphenol 2000 u 2000 
4-Nitroaniline 2000 u 2000 
Di-n-octylphthalate 400 u 400 
bis(2-Ethylhexyl)phthalate 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
Hexachloroethane 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
4-Methylphenol 400 u 400 
bis(2-Chloroisopropyl)ether 400 u 400 
2-Methylphenol 400 u 400 
1,2-Dichlorobenzene 400 u 400 
Benzyl alcohol 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloroaniline 400 u 400 
Naphthalene 61 J 400 
2,4-Dichlorophenol 400 u 400 



Table E-3 

(continued) 
Pa e 15 of 36 

Detection 
Sample ID Borehole Sample Depth concentration Limit 

Number Number• (ft) Analyte (!J.g/kg) (!J.9/kg) 

129CH022 B29R51 0-2 bis(2-Chloroethoxy)methane 400 u 400 
(cont'd} Benzoic acid 2000 u 2000 

2,4-Dimethylphenol 400 u 400 
2-Nitrophenol 400 u 400 
Acenaphthylene 400 u 400 
Dimethylphthalate 400 u 400 
2-Nitroaniline 2000 u 2000 
2-Chloronaphthalene 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 
2,4,6-Trichlorophenol 400 u 400 
Hexachlorocyclopentadiene 400 u 400 
2-Methylnaphthalene 400 u 400 

t1j 4-Chloro-3-methylphenol 400 u 400 
I 4-Chlorophenyl-phenylether 400 u 400 

Jb Diethylphthalate 400 u 400 0) 

2,4-Dinitrotoluene 400 u 400 
Dibenzofuran 400 u 400 
4-Nitrophenol 2000 u 2000 
1,4-Dichlorobenzene 400 t) 400 
1,3-Dichlorobenzene 400 u 400 
2-Chlorophenol 400 u 400 
bis(2-Chloroethyl}ether 400 u 400 
Phenol 400 u 400 
Isophorone 400 u 400 
Nitrobenzene 400 u 400 

129CH023 B29R51 2-6 Benzo(b)fluoranthene 390 u 390" 
Benzo(a)pyrene 390 u 390 
Benzo(k)fluoranthene 390 u 390 
Benzo(g,h,i)perylene 390 u 390 
Dibenz(a,h)anthracene 390 u 390 
Indeno(l,2,3-cd)pyrene 390 u 390 
Chrysene 390 u 390 
Benzo(a)anthracene 390 u 390 
3,3'-Dichlorobenzidine 770 u 770 
Butylbenzylphthalate 390 u 390 
Pyrena 390 u 390 
Fluoranthene 390 u 390 
Di-n-butylphthalate 390 u 390 
Acenaphthene 390 u 390 



Table E-3 

(continued) 
Pa e 16 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (Jjgfkg) (J.lg/kg) 

129CH023 B29R51 2-6 3-Nitroaniline 1900 u 1900 
(cont'd) 2,6-Dinitrotoluene 390 u 390 

Anthracene 390 u 390 
Phenanthrene 390 u 390 
Pentachlorophenol 1900 u 1900 
Hexachlorobenzene 390 u 390 
4-Bromophenyl-phenylether 390 u 390 
N-nitrosodiphenylamine 390 u 390 
4,6-Dinitro-2-Methylphenol 1900 u 1900 
4-Nitroaniline 1900 u 1900 
Fluorene 390 u 390 
Di-n-octylphthalate 390 u 390 

M bis(2-Ethylhexyl)phthalate 390 u 390 
I 

A Acenaphthylene 390 u 390 
\0 4-Chlorophenyl-phenylether 390 u 390 

2,4-Dinitrophenol 1900 u 1900 

129CH034 B29R10 0-2 bis(2-Ethylhexyl)phthalate 260 J 400 
Benzo(b)fluoranthene 350 J 400 
Di-n-octylphthalate 400 u 400 
Indeno(1,2,3-cd)pyrene 400 u 400 
Benzo(a)pyrene 400 u 400 
Benzo(k)fluoranthene 83 J 400 
Fluoranthene 850 400 
Di-n-butylphthalate 77 J 400 
Anthracene 200 J 400 
Phenanthrene 680 400 
Benzo(g,h,i)perylene 400 u 400 
Dibenz(a,h)anthracene 400 u 400 
Hexachlorobenzene 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
N-nitrosodiphenylamine 400 u 400 
4,6-Dinitro-2-Methylphenol 2000 u 2000 
4-Nitroaniline 2000 u 2000 
Fluorene 94 J 400 
4-Chlorophenyl-phenylether 400 u 400 
Diethylphthalate 400 u 400 
Chrysene 530 400 
Benzo(a)anthracene 570 400 
3,3'-Dichlorobenzidine 790 u 790 



Table E-3 

(continued) 
Pa e 17 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Numbera (ft) Analyte (J.lg/kg) (J.lg/kg) 

129CH034 B29R10 0-2 Butylbenzylphthalate 400 u 400 
(cont'd) Pyrene 790 400 

2,4-Dichlorophenol 400 u 400 
bis(2-Chloroethoxy)methane 400 u 400 
Benzoic acid 2000 u 2000 
2,4-Dimethylphenol 400 u 400 
2-Nitrophenol 400 u 400 
Isophorone 400 u 400 
Nitrobenzene 400 u 400 
2-Nitroaniline 2000 u 2000 
2-Chloronaphthalene 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 

1:':1 2,4,6-Trichlorophenol 400 u 400 
I Hexachlorocyclopentadiene 400 u 400 U1 

0 2-Methylnaphthalene 60 J 400 
4-Chloro-3-methylphenol 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloroaniline 400 u 400 
2,4-Dinitrotoluene 400 u 400 
Dibenzofuran 68 J 400 
4-Nitrophenol 2000 u 2000 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 400 u 400 
3-Nitroaniline 2000 u 2000 
2,6-Dinitrotoluene 400 u 400 
Acenaphthylene 400 u 400 
Dimethylphthalate 400 u 400 
Pentachlorophenol 2000 u 2000 
Naphthalene 81 J 400 
Phenol 400 u 400 
2-Chlorophenol 400 u 400 
bia(2-Chloroethyl)ether 400 u 400 
Hexachloroethane 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
4-Methylphenol 400 u 400 
bis(2-Chloroisopropyl)ether 400 u 400 
2-Methylphenol . 400 u 400 
1,2-Dichlorobenzene 400 u 400 
Benzyl alcohol 400 u 400 



Table E-3 

(continued) 
Pa e 18 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.Lgfkg) (J.Lg/kg) 

129CH034 B29R10 0-2 1,4-Dichlorobenzene 400 u 400 
(cont'd) 1,3-Dichlorobenzene 400 u 400 

1,2,4-Trichlorobenzene 400 u 400 

129CH035 B29R10 2-6 Chrysene 400 u 400 
bis(2-Ethylhexyl)phthalate 160 J 400 
Benzo(k)fluoranthene 400 u 400 
Benzo(b)fluoranthene 400 u 400 
Di-n-octylphthalate 400 u 400 
Phenanthrene 400 u 400 
Pentachlorophenol 2000 u 2000 
Benzo(g,h,i)perylene 400 u 400 

t:zj Dibenz(a,h)anthracene 400 u 400 
I Indeno(1,2,3-cd)pyrene 400 u 400 

(J1 Benzo(a)pyrene 400 u 400 ....... 
Fluorene 400 u 400 
4-Chlorophenyl-phenylether 400 u 400 
Diethylphthalate 400 u 400. 
2,4-Dinitrotoluene 400 u 400 
Benzo(a)anthracene 400 u 400 
3,3'-Dichlorobenzidine 800 u 800 
Butylbenzylphthalate 400 u 400 
Pyrene 400 u 400 
Fluoranthene 400 u 400 
Di-n-butylphthalate 44 J 400 
Anthracene 400 u 400 
2-Nitroaniline 2000 u 2000 
2-Nitrophenol 400 u 400 
Isophorone 400 u 400 
Nitrobenzene 400 u 400 
2-Chloronaphthalene 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 
2,4,6-Trichlorophenol 400 u 400 
Hexachlorocyclopentadiene 400 u 400 
2-Methylnaphthalene 400 u 400 
4-Chloro-3-methylphenol 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloroaniline 400 u 400 
Dibenzofuran 400 u 400 
4-Nitrophenol 2000 u 2000 



Table E-3 

(continued) 
Pa e 19 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JJg/kg) (JJg/kg) 

1290H035 B29R10 2-6 2,4-Dinitrophenol 2000 u 2000 
(cont'd) Acenaphthene 400 u 400 

3-Nitroaniline 2000 u 2000 
2,6-Dinitrotoluene 400 u 400 
Acenaphthylene 400 u 400 
Dimethylphthalate 400 u 400 
Hexachlorobenzene 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
N-nitroaodiphenylamine 400 u 400 
4,6-Dinitro-2-Methylphenol 2000 u 2000 
4-Nitroaniline 2000 u 2000 
4-Methylphenol 400 u 400 

t'1 2-Chlorophenol 400 u 400 
I bia(2-Chloroethyl)ether 400 u 400 

(J1 Phenol 400 u 400 1\) 

Hexachloroethane 400 u 400 
N-nitroao-di-n-propylamine 400 u 400 
bia(2-Chloroiaopropyl)ether 400 u 400 
2-Methylphenol 400 u 400 
1,2-Dichlorobenzene 400 u 400 
Benzyl alcohol 400 u 400 
1,4-Dichlorobenzene 400 u 400 
1,3-Dichlorobenzene 400 u 400 
Naphthalene 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
2,4-Dichlorophenol 400 u 400 
bia(2-Chloroethoxy)methane 400 u 400 
Benzoic acid 2000 u 2000 
2,4-Dimethylphenol 400 u 400 

129CH038 B29R34 0-2 Benzo(a)pyrene 400 J 410 
Indeno(1,2,3-cd)pyrene 430 410 
Pyrene 680 410 
Benzo(g,h,i)perylene 330 J 410 
Dibenz(a,h)anthracene 410 u 410 
bia(2-Ethylhexyl)phthalate 240 J 410 
Chryaene 490 410 
Benzo(a)anthracene 470 410 
3,3'-Dichlorobenzidine 820 u 820 
Butylbenzylphthalate 410 u 410 



Table E-3 

(continued) 
Pa e 20 of 36 

Detection 
Sample ID Borehole sample Depth Concentration Limit 

Number Number• (ft) Analyte {f.lgfkg) (f.lg/kg) 

129CH038 B29R34 0-2 Anthracene 74 J 410 
{cont'd) Phenanthrene 450 410 

Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 410 u 410 
4-Bromophenyl-phenylether 410 u 410 
N-nitrosodiphenylamine 410 u 410 
4,6-Dinitro-2-methylphenol 2000 u 2000 
Benzo{k)fluoranthene 470 410 
Benzo(b)fluoranthene 440 410 
Di-n-octylphthalate 410 u 410 
2-Chloronaphthalene 410 u 410 
2,4-Dichlorophenol 410 u 410 

1:':1 bis(2-Chloroethoxy)methane 410 u 410 
I 3-Nitroaniline 2000 u 2000 

l11 2,6-Dinitrotoluene 410 u 410 w 
Acenaphthy1ene 410 u 410 
Dimethylphthalate 410 u 410 
2-Nitroaniline 2000 u 2000 
2,4,5-Trichlorophenol 2000 u 2000 
2,4,6-Trichlorophenol 410 u 410 
Hexachlorocyclopentadiene 410 u 410 
4-Nitroaniline 2000 u 2000 
Fluorene 410 u 410 
4-Chlorophenyl-phenylether 410 u 410 
Diethylphthalate 410 u 410 
2,4-Dinitrotoluene 410 u 410 
Dibenzofuran 410 u 410 
4-Nitrophenol 2000 u 2000 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 410 u 410 
Fluoranthene 750 410 
Di-n-butylphthalate 56 J 410 
N-nitroso-di-n-propylamine 410 u 410 
2-Methylphenol 410 u 410 
1,2-Dichlorobenzene 410 u 410 
Benzyl alcohol 410 u 410 
1,4-Dichlorobenzene 410 u 410 
1,3-Dichlorobenzene 410 u 410 
2-Chlorophenol 410 u 410 
bis(2-Chloroethyl)ether 410 u 410 



Table E-3 

(continued) 
Pa e 21 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (pgjkg) (pgfkg) 

129CH038 B29R34 0-2 Phenol 410 u 410 
(cont'd) Benzoic acid 2000 u 2000 

2,4-Dimethylphenol 410 u 410 
2-Nitrophenol 410 u 410 
Isophorone 410 u 410 
Nitrobenzene 410 u 410 
Hexachloroethane 410 u 410 
4-Methylphenol 410 u 410 
bis(2-Chloroisopropyl)ether 410 u 410 
2-Methylnaphthalene 410 u 410 
4-Chloro-3-methylphenol 410 u 410 
Hexachlorobutadiene 410 u 410 

t'j 4-Chloroaniline 410 u 410 
I Naphthalene 410 u 410 

tn 
.c. 1,2,4-Trichlorobenzene 410 u 410 

129CH039 B29R34 2-6 Benzo(a)pyrene 430 u 430 
Indeno(1,2,3-cd)pyrene 430 u 430 
Benzo(g,h,i)perylene 430 u 430 
Dibenz(a,h)anthracene 430 u 430 
Benzo(a)anthracene 430 u 430 
3,3'-Dichlorobenzidine 850 u 850 
Butylbenzylphthalate 430 u 430 
Pyrene 87 J 430 
bis(2-Ethylhexyl)phthalate 430 u 430 
Pentachlorophenol 2100 u 2100 
Hexachlorobenzene 430 u 430 
4-Bromophenyl-phenylether 430 u 430 
N-nitrosodiphenylamine 430 u 430 
4,6-Dinitro-2-Methylphenol 2100 u 2100 
Benzo(k)fluoranthene 430 u 430 
Benzo(b)fluoranthene 430 u 430 
Di-n-octylphthalate 430 u 430 
Chrysene 430 u 430 
Dimethylphthalate 430 u 430 
2-Nitroaniline 2100 u 2100 
2-Chloronaphthalene 430 u 430 
2,4,5-Trichlorophenol 2100 u 2100 
2,4,6-Trichlorophenol 430 u 430 
Hexachlorocyclopentadiene 430 u 430 



Table E-3 

(continued) 
Pa e 22 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'gfkg) (J.'gfkg) 

129CH039 B29R34 2-6 4-Nitroaniline 2100 u 2100 
(cont'd) Fluorene 430 u 430 

4-Chlorophenyl-phenyleth'er 430 u 430 
Diethylphthalate 430 u 430 
2,4-Dinitrotoluene 430 u 430 
Dibenzofuran 430 u 430 
4-Nitrophenol 2100 u 2100 
2,4-Dinitrophenol 2100 u 2100 
Acenaphthene 430 u 430 
Fluoranthene 430 u 430 
Di-n-butylphthalate 45 J 430 
Anthracene 430 u 430 

trj Phenanthrene 430 u 430 
I bis(2-Chloroethoxy)methane 430 u 430 

U1 2,4-Dimethylphenol 430 u 430 U1 
1,2-Dichlorobenzene 430 u 430 
Benzyl alcohol 430 u 430 
1,4-Dichlorobenzene 430 u 430 
1,3-Dichlorobenzene 430 u 430 
2-Chlorophenol 430 u 430 
bis(2-Chloroethyl)ether 430 u 430 
Phenol 430 u 430 
2-Nitrophenol 430 u 430 
Isophorone 430 u 430 
Nitrobenzene 430 u 430 
Hexachloroethane 430 u 430 
N-nitroso-di-n-propylamine 430 u 430 
4~Methylphenol 430 u 430 
bis(2-Chloroisopropyl)ether 430 u 430 
2-Methylphenol 430 u 430 
2-Methylnaphthalene 430 u 430 
4-Chloro-3-methylphenol 430 u 430 
Hexachlorobutadiene 430 u 430 
4-Chloroaniline 430 u 430 
Naphthalene 430 u 430 
1,2,4-Trichlorobenzene 430 u 430 
2,4-Dichlorophenol 430 u 430 
Benzoic acid 2100 u 2100 
3-Nitroaniline 2100 u 2100 
2,6-Dinitrotoluene 430 u 430 
Acenaphthylene 430 u 430 



Table E-3 

(continued) 
fage 23 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.lg/kg) (J.lg/kg) 

129CH065 B29R61 0-2 bis(2-Ethylhexyl)phthalate 530 J 3700 
Benzo(b)fluoranthene 3200 J 3700 
Di-n-octylphthalate 3700 u 3700 
Dibenz(a,h)anthracene 3700 u 3700 
Indeno(1,2,3-cd)pyrene 2100 J 3700 
Benzo(a)pyrene 3000 J 3700 
Benzo(k)fluoranthene 3100 J 3700 
3,3'-Dichlorobenzidine 7500 u 7500 
Butylbenzylphthalate 3700 u 3700 
Pyrene 6200 3700 
Fluoranthene 7000 3700 
Di-n-butylphthalate 3700 u 3700 

l;rj Anthracene 710 J 3700 
I Phenanthrene 4700 3700 

tn Benzo(g,h,i)perylene 2200 J 3700 0'1 
Diethylphthalate 3700 u 3700 
2,4-Dinitrophenol 19000 u 19000 
Acenaphthene 820 J 3700 
3-Nitroaniline 19000 u 19000 
2,6-Dinitrotoluene 3700 u 3700 
Acenaphthylene 3700 u 3700 
Dimethylphthalate 3700 u 3700 
Pentachlorophenol 19000 u 19000 
Hexachlorobenzene J?OO u 3700 
4-Bromophenyl-phenylether 3700 u 3700 
N-nitrosodiphenylamine 3700 u 3700 
4,6-Dinitro-2-methylphenol 19000 u 19000 
4-Nitroaniline 19000 u 19000 
Fluorene 660 J 3700 

.. 4-Chloropheny 1-phenylether 3700 u 3700 
Chrysene 3900 3700 
Benzo(a)anthracene 3100 J 3700 
Dibenzofuran 640 J 3700 
bis(2-Chloroethoxy)methane 3700 u 3700 
bis(2-Chloroethyl)ether 3700 u 3700 
Phenol 3700 u 3700 
Hexachloroethane 3700 u 3700 
N-nitroso-di-n-propylamine 3700 u 3700 
4-Methylphenol 3700 u 3700 
bis(2-Chloroisopropyl)ether 3700 u 3700 



T&.LJJ.6 E-3 

(continued) 
Pa e 24 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Linlit 

Number Number" (ft) Analyte (jjgfkg) (jjgfkg) 

129CH065 B29R61 0-2 2-Methylphenol 3700 u 3700 
(cont'd) 1,2-Dichlorobenzene 3700 u 3700 

Benzyl alcohol 3700 u 3700 
1,4-Dichlorobenzene 3700 u 3700 
1,3-Dichlorobenzene 3700 u 3700 
Naphthalene 960 J 3700 
1,2,4-Trichlorobenzene 3700 u 3700 
2,4-Dichlorophenol 3700 u 3700 
Benzoic acid 19000 u 19000 
2,4-Dimethylphenol 3700 u 3700 
2-Nitrophenol 3700 q 3700 
Isophorone 3700 u 3700 
Nitrobenzene 3700 u 3700 
2-Nitroaniline 19000 u 19000 

1:':1 2-Chloronaphthalene 3700 u 3700 
I 2,4,5-Trichlorophenol 19000 u 19000 

U1 2,4,6-Trichlorophenol 3700 u 3700 ..,J 

Hexachlorocyclopentadiene 3700 u 3700 
2-Methylnaphthalene 830 J 3700 
4-Chloro-3-methylphenol 3700 u 3700 
Hexachlorobutadiene 3700 u 3700 
4-Chloroaniline 3700 u 3700 
2,4-Dinitrotoluene 3700 u 3700 
4-Nitrophenol 19000 u 19000 
2-Chlorophenol 3700 u 3700 

129CH066 B29R61 2-6 Chrysene 370 u 370 
Di-n-octylphthalate 370 u 370 
bis(2-Ethylhexyl)phthalate 130 J 370 
Benzo(a)pyrene 370 u 370 
Benzo(k)fluoranthene 370 u 370 
Benzo(b)fluoranthene 370 u 370 
Di-n-butylphthalate 47 J 370 
Anthracene 370 u 370 
Phenanthrene 370 u 370 
Pentachlorophenol ·1800 u 1800 
Benzo(g,h,i)perylene 370 u 370 
Dibenz(a,h)anthracene 370 u 370 
Indeno(l,2,3-cd)pyrene 370 u 370 
4-Chlorophenyl-phenylether 370 u 370 



Table E-3 

(continued) 
Pa e 25 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JJg/kg) (JJg/kg) 

129CH066 B29R61 2-6 2-Nitroaniline 1800 u 1800 
(cont'd) Hexachlorobenzene 370 u 370 

4-Bromophenyl-phenylether 370 u 370 
N-nitrosodiphenylamine 370 u 370 
4,6-Dinitro-2-Methylphenol 1800 u 1800 
4-Nitroaniline 1800 u 1800 
Fluorene 370 u 370 
Diethylphthalate 370 u 370 
2,4-Dinitrotoluene 370 u 370 
Benzo(a)anthracene 370 u 370 
3,3'-Dichlorobenzidine 730 u 730 
Butylbenzylphthalate 370 u 370 
Pyrene 370 u 370 
Fluoranthene 370 u 370 

l'l Naphthalene 370 u 370 
I 2,4-Dichlorophenol 370 u 370 

l11 
co 2-Methylphenol 370 u 370 

1,2-Dichlorobenzene 370 u 370 
Benzyl alcohol 370 u 370 
1,4-Dichlorobenzene 370 u 370 
1,3-Dichlorobenzene 370 u 370 
2-Chlorophenol 370 u 370 
1,2,4-Trichlorobenzene 370 u 370 
bis(2-Chloroethoxy)methane 370 u 370 
Benzoic acid 1800 u 1800 
2,4-Dimethylphenol 370 u 370 
2-Nitrophenol 370 u 370 
Isophorone 370 u 370 
Nitrobenzene 370 u 370 
Hexachloroethane 370 u 370 
2-Chloronaphthalene 370 u 370 
2,4,5-Trichlorophenol 1800 u 1800 
2,4,6-Trichlorophenol 370 u 370 
Hexachlorocyclopentadiene 370 u 370 
2-Methylnaphthalene 370 u 370 
4-Chloro-3-methylphenol 370 u 370 
Hexachlorobutadiene 370 u 370 
4-Chloroaniline 370 u 370 
Dibenzofuran 370 u 370 
4-~itrophenol 1800 u 1800 



Table E-3 

(continued) 
Pa e 26 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J..lgfkg) (J..'g/kg) 

l29CH066 B29R61 2-6 2,4-Dinitrophenol 1800 u 1800 
(cont'd) Acenaphthene 370 u 370 

3-Nitroaniline 1800 u 1800 
2,6-Dinitrotoluene 370 u 370 
Acenaphthylene 370 u 370 
Dimethylphthalate 370 u 370 
bis(2-Chloroisopropyl)ether 370 u 370 
N-nitroso-di-n-propylamine 370 u 370 
4-Methylphenol 370 u 370 

129CH069 B29R68 0-2 Dibenz(a,h)anthracene 430 u 430 
Benzo(g,h,i)perylene 180 J 430 
Chrysene 310 J 430 
Benzo(a)anthracene 250 J 430 

tzj 3,3'-Dichlorobenzidine 850 u 850 
I Indeno(1,2,3-cd)pyrene 430 u 430 

U1 Benzo(a)pyrene 230 J 430 
\0 

Benzo(k)fluoranthene 200 J 430 
Benzo(b)fluoranthene 230 J 430 
Di-n-octylphthalate 430 u 430 
bis(2-Ethylhexyl)phthalate 750 430 
2,4-Dinitrotoluene 430 u 430 
Dibenzofuran 430 u 430 
4-Nitrophenol 2100 u 2100 
Butylbenzylphthalate 430 u 430 
Pyrena 340 J 430 
Fluoranthene 610 430 
Di-n-butylphthalate 54 J 430 
Anthracene 430 u 430 
Phenanthrene 290 J 430 
Pentachlorophenol 2100 u 2100 
Hexachlorobenzene 430 u 430 
4-Bromophenyl-phenylether 430 u 430 
4,6-Dinitro-2-methylphenol 2100 u 2100 
4-Ch1oro-3-methylphenol 430 u 430 
Hexachloroethane 430 u 430 
N-nitroso-di-n-propylamine 430 u 430 
4-Methylphenol 430 u 430 
2,4,6-Trichlorophenol 430 u 430 
Hexachlorocyclopentadiene 430 u 430 



Table E-3 

(continued) 
Pa e 27 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.lg/kg) (J.lg/kg) 

129CH069 B29R68 0-2 2-Methylnaphthalene 430 u 430 
(cont'd) Hexachlorobutadiene 430 u 430 

4-Chloroaniline 430 u 430 
Naphthalene 430 u 430 
1,2,4-Trichlorobenzene 430 u 430 
2,4-Dichlorophenol 430 u 430 
2,4-Dinitrophenol 2100 u 2100 
Acenaphthene 430 u 430 
3-Nitroaniline 2100 u 2100 
2,6-Dinitrotoluene 430 u 430 
Acenaphthylene 430 u 430 
Dimethylphthalate 430 u 430 
2-Nitroaniline 2100 u 2100 
2-Chloronaphthalene 430 u 430 

t1j 2,4,5-Trichlorophenol 2100 u 2100 
I N-nitrosodiphenylamine 430 u 430 

m 4-Nitroaniline 2100 u 2100 
0 

Fluorene 430 u 430 
4-Chlorophenyl-pheny1ether 430 u 430 
Diethylphthalate 430 u 430 
Isophorone 430 u 430 
1,3-Dichlorobenzene 430 u 430 
bis(2-Chloroisopropyl)ether 430 u 430 
2-Methylphenol 430 u 430 
1,2-Dichlorobenzene 430 u 430 
Benzyl alcohol 430 u 430 
1,4-Dichlorobenzene 430 u 430 
2-Chlorophenol 430 u 430 
bis(2-Chloroethyl)ether 430 u 430 
Phenol 430 u 430 
bis(2-Chloroethoxy)methane 430 u 430 
Benzoic acid 2100 u 2100 
2,4-Dimethylphenol 430 u 430 
2-Nitrophenol 430 u 430 
Nitrobenzene 430 u 430 

129CH070 B29R68 2-6 Benzo(k)fluoranthene 390 u 390 
Benzo(a)pyrene 110 J 390 
Dibenz(a,h)anthracene .390 u 390 
Indeno(1,2,3-cd)pyrene 390 u 390 



Pa e 28 of 36 

Sample ID 
Number 

l29CH070 
(cont'd) 

Borehole 
Number• 

B29R68 

Sample Depth 
(ft) 

2-6 

Tau.le E-3 

(continued) 

Analyte 

3,3'-Dichlorobenzidine 
Butylbenzylphthalate 
Pyrene 
Fluoranthene 
Benzo(g,h,i)perylene 
4-Bromophenyl-phenylether 
N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
Benzo(b)fluoranthene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Benzo(a)anthracene 
Hexachlorobenzene 
2,4,6-Trichlorophenol 
Acenaphthylene 
Dimethylphthalate 
2-Nitroaniline 
2-Chloronaphthalene 
2,4,5-Trichlorophenol 
Hexachlorocyclopentadiene 
2-Methylnaphthalene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
2,4-Dinitrotoluene 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrophenol 
Acenaphthene 
3-Nitroaniline 
Di-n-butylphthalate 
Anthracene 
Phenanthrene 
Pentachlorophenol 
Benzoic acid 
1,2-Dichlorobenzene 
2-Nitrophenol 
1,4-Dichlorobenzene 

Concentration 
(j.tgfkg) 

780 u 
390 u 
200 J 
260 J 
390 u 
390 u 
390 u 

2000 u 
2000 u 

190 J 
390 u 
390 u 
390 u 
120 J 
390 u 
390 u 
390 u 
390 u 

2000 u 
390 u 

2000 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

2000 u 
2000 u 

390 u 
2000 u 

390 u 
390 u 
140 J 

2000 u 
2000 u 

390 u 
390 u 
390 u 

Detection 
Limit 

(J.tg/kg) 

780 
390 
390 
390 
390 
390 
390 

2000 
2000 

390 
390 
390 
390 
390 
390 
390 
390 
390 

2000 
390 

2000 
390 
390 
390 
390 
390 
390 
390 

2000 
2000 

390 
2000 

390 
390 
390 

2000 
2000 

390 
390 
390 



Table E-3 

(continued) 
Pa e 29 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (Jig/kg) (Jig/kg) 

129CH070 B29R68 2-6 Benzyl alcohol 390 u 390 
(cont'd) 1,3-Dichlorobenzene 390 u 390 

2-Chlorophenol 390 u 390 
bis(2-Chloroethyl)ether 390 u 390 
Phenol 390 u 390 
Isophorone 390 u 390 
Nitrobenzene 390 u 390 
Hexachloroethane 390 u 390 
N-nitroso-di-n-propylamine 390 u 390 
4-Methylphenol 390 u 390 
bis(2-Chloroisopropyl)ether 390 u 390 
2-Methylphenol 390 u 390 
4-Chloro-3-methylphenol 390 u 390 
Hexachlorobutadiene 390 u 390 

tlj 4-Chloroaniline 390 u 390 
I Naphthalene 390 u 390 m 

1\) 1,2,4-Trichlorobenzene 390 u 390 
2,4-Dichlorophenol 390 u 390 
bis(2-Chloroethoxy)methane 390 u 390 
2,4-Dimethylphenol 390 u 390 
2,6-Dinitrotoluene 390 u 390 

129CH073 B29R82 0-2 Benzo(k)fluoranthene 110 J 400 
Indeno(1,2,3-cd)pyrene 400 u 400 
Benzo (a) pyrene. 99 J 400 
Fluoranthene 460 400 
Benzo(g,h,i)perylene 400 u 400 
Dibenz(a,h)anthracene 400 u 400 
Benzo(a)anthracene 170 J 400 
Benzo(b)fluoranthene 89 J 400 
Di-n-octylphthalate 400 u 400 
bis(2-Ethylhexyl)phthalate 400 u 400 
Chrysene 180 J 400 
3,3'-Dichlorobenzidine 800 u 800 
Butylbenzylphthalate 400 u 400 
Pyrene 320 J 400 
2,4-Dinitrophenol 2000 u 2000 
Diethylphthalate 400 u 400 
2,4-Dinitrotoluene 400 u 400 
Dibenzofuran 400 u 400 



Table E-3 

(continued) 
Pa e 30 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

129CH073 B29R82 0-2 4-Nitrophenol 2000 u 2000 
(cont'd) Acenaphthene 400 u 400 

3-Nitroaniline 2000 u 2000 
Di-n-butylphthalate 400 u 400 
Anthracene 74 J 400 
Phenanthrene 350 J 400 
Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
N-nitrosodiphenylamine 400 u 400 
4,6-Dinitro-2-methylphenol 2000 u 2000 
4-Nitroaniline 2000 u 2000 
Hexachlorocyclopentadiene 400 u 400 
2,4-Dimethylphenol 400 u 400 

t'1 4-Chloro-3-methylphenol 400 u 400 
I Isophorone 400 u 400 

0"1 
w 1,3-Dichlorobenzene 400 u 400 

Benzyl alcohol 400 u 400 
1,4-Dichlorobenzene 400 u 400 
2-Chlorophenol 400 u 400 
bis(2-Chloroethyl)ether 400 u 400 
Phenol 400 u 400 
2-Nitrophenol 400 u 400 
Nitrobenzene 400 u 400 
Hexachloroethane 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
4-Methylphenol 400 u 400 
bis(2-Chloroisopropyl)ether 400 u 400 
2-Methylphenol 400 u 400 
1,2-Dichlorobenzene 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloroaniline 400 u 400 
Naphthalene 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
2,4-Dichlorophenol 400 u 400 
bis(2-Chloroethoxy)methane 400 u 400 
Benzoic acid 2000 u 2000 
2,6-Dinitrotoluene 400 u 400 
Acenaphthylene 400 u 400 
Dimethylphthalate 400 u 400 



Pa e 31 of 36 

Sample ID 
Number 

129CH073 
(cont'd) 

129CH074 

Borehole 
Number• 

B29R82 

B29R82 

Sample Depth 
(ft) 

0-2 

2-6 

Table E-3 

(continued) 

Analyte 

2-Nitroaniline 
2-Chloronaphthalene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Methylnaphthalene 
Fluorene 
4-Chlorophenyl-phenylether 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Indeno(l,2,3-cd)pyrene 
Benzo(a)pyrene 
Pyrena 
Fluoranthene 
Di-n-butylphthalate 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 
4-Nitroaniline 
4-Bromophenyl-phenylether 
N-nitrosodiphenylamine 
4,6-Dinitro-2-Methylphenol 
Fluorene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 
Butylbenzylphthalate 
2,6-Dinitrotoluene 
4-Chlorophenyl-phenylether 
Dimethylphthalate 
2,4-Dichlorophenol 
bis(2-Chloroethoxy)methane 
Benzoic acid 
2,4-Dimethylphenol 
2-Nitrophenol 
Acenaphthylene 
2-Nitroaniline 
2-Chloronaphthalene 
2,4,5-Trichlorophenol 

Concentration 
(J.Lg/kg) 

2000 u 
400 u 

2000 u 
400 u 
400 u 
400 u 
400 u 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

2000 u 
390 u 
390 u 

2000 u 
390 u 
390 u 
390 u 
390 u 
390 u 
780 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

2000 u 
390 u 
390 u 
390 u 

2000 u 
390 u 

2000 u 

Detection 
Limit 

(J.Lg/kg) 

2000 
400 

2000 
400 
400 
400 
400 

390 
390 
390 
390 
390 
390 
390 
390 
390 

2000 
390 
390 

2000 
390 
390 
390 
390 
390 
780 
390 
390 
390 
390 
390 
390 

2000 
390 
390 
390 

2000 
390 

2000 



Table E-3 
(continued) 

Pa e 32 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (p.gfkg) (p.g/kg) 

129CH074 B29R82 2-6 2,4,6-Trichlorophenol 390 u 390 
(cont'd) Hexachlorocyclopentadiene 390 u 390 

2-Methylnaphthalene 390 u 390 
4-Chloro-3-methylphenol 390 u 390 
Diethylphthalate 390 u 390 
2,4-Dinitrotoluene 390 u 390 
Dibenzofuran 390 u 390 
4-Nitrophenol 2000 u 2000 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 390 u 390 
3-Nitroaniline 2000 u 2000 
Anthracene 390 u 390 
Phenanthrene 390 u 390 
Pentachlorophenol 2000 u 2000 

tz1 Hexachlorobenzene 390 u 390 
I Naphthalene 390 u 390 

m 1,2-Dichlorobenzene 390 u 390 
l11 

N-nitroso-di-n-propylamine 390 u 390 
Phenol 390 u 390 
1,4-Dichlorobenzene 390 u 390 
1,3-Dichlorobenzene 390 u 390 
2-Chlorophenol 390 u 390 
bis(2-Chloroethyl)ether 390 u 390 
Isophorone 390 u 390 
Nitrobenzene 390 u 390 
Hexachloroethane 390 u 390 
4-Methylphenol 390 u 390 
bis(2-Chloroisopropyl)ether 390 u 390 
2-Methylphenol 390 u 390 
Benzyl alcohol 390 u 390 
Hexachlorobutadiene 390 u 390 
4-Chloroaniline 390 u 390 
1,2,4-Trichlorobenzene 390 u 390 

129CH077 B29R101 1-3 bis(2-Ethylhexyl)phthalate 60 JB 400 
Di-n-octylphthalate 400 u 400 
Benzo(k)fluoranthene 400 u 400 
Benzo(b)fluoranthene 400 u 400 
Benzo(g,h,i)perylene 400 u 400 
Anthracene 400 u 400 



tz:l 
I 
m 
m 
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Sample ID 
Number 

129CH077 
(cont'd) 

Borehole 
Number• 

B29R101 

Sample Depth 
(ft) 

1-3 

Table E-3 

(continued) 

Analyte 

Phenanthrene 
Dibenz(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 
Benzo(a)pyrene 
Benzo(a)anthracene 
N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
Chrysene 
3,3'-Dichlorobenzidine 
Butylbenzylphthalate 
Pyrene 
Fluoranthene 
Di-n-butylphthalate 
4-Bromophenyl-phenylether 
Acenaphthylene 
2,4-Dinitrophenol 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
Isophorone 
bis(2-Chloroethoxy)methane 
4-Chloroaniline 
2-Methylphenol 
Hexachloroethane 
bis(2-Chloroethyl)ether 
1,3-Dichlorobenzene 
2-Chlorophenol 
Phenol 
Nitrobenzene 
N-nitroso-di-n-propylamine 
4-Methylphenol 
bis(2-Chloroisopropyl)ether 
1,2-Dichlorobenzene 
Benzyl alcohol 
1,4-Dichlorobenzene 
Naphthalene 
1,2,4-Trichlorobenzene 

Concentration 
(pg/kg) 

47 J 
400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
2000 u 

400 u 
400 u 
400 u 
400 u 
800 u 
400 u 
400 u 
400 u 
120 J 
400 u 
400 u 

2000 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

Detection 
Limit 

(pg/kg) 

400 
400 
400 
400 
400 
400 

2000 
2000 

400 
400 
400 
400 
800 
400 
400 
400 
400 
400 
400 

2000 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 



Ta...,.Le E-3 

(continued) 
Pa e 34 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (S.£gfkg) (S.£g/kg) 

129CH077 B29R101 1-3 2,4-Dichlorophenol 400 u 400 
(t:ont'd) Benzoic acid 2000 u 2000 

2,4-DimethylphP"''l . 400 u 400 
2-Nitrophenor ' · 400 u 400 
2-NitroanililH:. 2000 u 2000 
2-Chloronaphtha. .• c 400 u 400 
2,4,5-Trichlorop .• enol 2000 u 2000 
Hexachlorocyclopentadiene 400 u 400 
2-Methylnaphthalene 400 u 400 
4-Chloro-3-methylphenol 400 u 400 
2,4-Dinitrotoluene 400 u 400 
Dibenzofuran 400 u 400 
4-Nitrophenol 2000 u 2000 
Acenaphthene 400 u 400 

1:':1 3-Nitroaniline 2000 u 2000 
I 2,6-Dinitrotoluene 400 u 400 

0'1 
-..1 Dimethylphthalate 400 u 400 

Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 400 u 400 

129CH078 B29R101 3-7 Benzo(a)pyrene 400 u 400 
Dibenz(a,h)anthracene 400 u 400 
Butylbenzylphthalate 400 u 400 
Benzo(a)anthracene 400 u 400 
bis(2-Ethylhexyl)phthalate 400 u 400 
Benzo(b)fluoranthene 400 u 400 
N-nitrosodiphenylamine 400 u 400 
Hexachlorobenzene 400 u 400 
Phenanthrene 400 u 400 
Di-n-butylphthalate 120 J 400 
Pyrene 400 u 400 
Dibenzofuran 400 u 400 
Diethylphthalate 400 u 400 
Fluorene 400 u 400 
4,6-Dinitro-2-methylphenol 2000 u 2000 
2-Chloronaphthalene 400 u 400 
Dimethylphthalate ·400 u 400 
2,6-Dinitrotoluene 400 u 400 
Acenaphthene 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 



t>1 
I 

0"1 
(I) 
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Sample ID 
Number 

129CH078 
(cont'd) 

Borehole 
Number• 

B29R101 

Sample Depth 
(ft) 

3-7 

Table E-3 

(continued) 

Analyte 

4-Chloroaniline 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadiene 
N-nitroso-di-n-propylamine 
Nitrobenzene 
2-Nitrophenol 
Benzoic acid 
2,4-Dichlorophenol 
1,3-Dichlorobenzene 
Benzyl alcohol 
2-Methylphenol 
4-Methylphenol 
bis(2-Chloroethyl)ether 
Phenol 
bis(2-Chloroisopropyl)ether 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chlorophenol 
bis(2-Chloroethoxy)methane 
2,4-Dimethylphenol 
Isophorone 
Hexachloroethane 
2,4,6-Trichlorophenol 
2-Methylnaphthalene 
Hexachlorobutadiene 
Naphthalene 
2,4-Dinitrophenol 
3-Nitroaniline · · ·· 
Acenaphthylene: '.;.~ 

2-Nitroanilir:·" 
2, 4, 5-Trichfch:,_ .... 11 
4-Nitroaniline ~.· ..,; 

4-Chlorophenyl-phenylether 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluoranthene 
Anthracene 
Pentachlorophenol 
4-Bromophenyl-phenylether 
Benzo(k)fluoranthene 

Detection 
concentration Limit 

(JLg/kg) (JLg/kg) 

400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 

2000 u 2000 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 
400 u 400 

2000 u 2000 
2000 u 2000 

400 TJ 400 
2000 u 2000 
2000 u 2000 
2000 u 2000 

400 u 400 
400 u 400 

2000 u 2000 
400 u 400 
400 u 400 

2000 u 2000 
400 u 400 
400 u 400 



tr:l 
I 

0\ 
\0 
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Sample ID 
Number 

129CH078 
(cont'd) 

Borehole 
Number" 

B29Rl01 

Sample Depth 
(ft) 

3-7 

"Sampling locations are shown in Figure 2-2. 

Table E-3 

(continued) 

Analyte 

Di-n-octylphthalate 
Chrysene 
3,3'-Dichlorobenzidine 
Benzo(g,h,i)perylene 
Indeno(l,2,3-cd)pyrene 

~ - Undetected. Value reported is the detection limit value. 

0 J - Value estimated by laboratory. 

dJB - value estimated by laboratory; analyte also found in laboratory blank. 

•s - Analyte detected in laboratory blank. 

Concentration 
(/igfkg) 

400 u 
400 u 
800 u 
400 u 
400 u 

Detection 
Limit 

(/ig/kg) 

400 
400 
800 
400 
400 



Table E-4 
First Phase Sampling Results for EP-Metals in Soil at Linde 

Pa e 1 of 7 
Detection 

Sample ID Sampling Sample Depth Concentration Limit 
Number Location• (ft) Analyte (f..'g/L) (f..'g/L) 

129CH001 B29W10D 0-2 Arsenic, EP leachate 500 ub 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH002 B29W10D 2-4 Arsenic, EP leachate 500 u 500 
Barium, EP leachate lOa a u 1000 
Cadmium, EP leachate 1aO u 100 
Chromium, EP leachate sao u 50 a 

t':1 Lead, EP leachate 5ao u 5aa 
I Mercury, EP leachate 0.2 u 0.20 

...,J 
0 Selenium, EP leachate 100 u 100 

Silver, EP leachate 500 u 500 
129CH003 B29W10D 4-6 Arsenic, EP leachate 500 u 5ao 

Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
M~J t r.ury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CHOa6 B29W9D 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 50 a 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH007 B29W9D 2-4 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u sao 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 50 a 



Table E-4 

(continued) 
Pa e 2 of 7 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (J.'g/L) (J.'g/L) 

129CH008 B29W9D 4-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH011 B29R30 1-3 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 

tlj Lead, EP leachate 500 u 500 
I Mercury, EP leachate 0.2 u 0.20 .....] 

...... Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH012 B29R30 3-7 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH015 B29R48 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH016 B29R48 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 



Table E-4 

(continued) 
Pa e 3 of 7 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (!-'9/L) (f..'g/L) 

129CH022 B29R51 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH023 B29R51 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 

t":: Lead, EP leachate 500 u 500 
I Mercury, EP leachate 0.2 u 0.20 

-J 

"" 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH034 B29R10 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH035 B29R10 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100. 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH038 B29R34 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 



Table E-4 

(continued) 
Pa e 4 of 7 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (/-lg/L) (/-lg/L) 

129CH039 B29R34 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH052 B29R16 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 

l:'i Lead, EP leachate 500 u 500 
I Mercury, EP leachate 0.2 u 0.20 

....,J Selenium, EP leachate 228 100 w 
Silver, EP leachate 500 u 500 

129CH053 B29Rl6 ~-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH056 B29R23 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 102 100 
Silver, EP leachate 500 u 500 

129CH057 B29R23 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 142 100 
Silver, EP leachate 500 u 500 



Table E-4 

(continued) 
Pa e 5 of 7 

Detection 
Sample ID Sampling sample Depth Concentration Limit 

Number Location• (ft) Analyte (pg/L) (pg/L) 

129CH058 B29R23 6-8 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH065 B29R61 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 

t'j Lead, EP leachate 500 u 500 
I Mercury, EP leachate 0.2 u 0.20 

..J 

.to. Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH066 B29R61 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leacnate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH069 B29R68 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH070 B29R68 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 



Table E-4 

(continued) 

a e 6 of 7 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte {llg/L) {llg/L) 

129CH073 B29R82 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
c'admium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH074 B29R82 2-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 

tzj Lead, EP leachate 500 u 500 
I Mercury, EP leachate 0.2 u 0.20 

-...1 Selenium, EP leachate 100 u 100 tn 
Silver, EP leachate 500 u 500 

129CH077 B29R101 1-3 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 111 100 
Silver, EP leachate 500 u 500 

129CH078 B29R101 3-7 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH081 B29R88 17-21 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1150 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 



Table E-4 

(continued) 
Pa e 7 of 7 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (J.'g/L) (J.'g/L) 

129CH084 B29R38 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH085 B29R38 4-8 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 

tzj Lead, EP leachate 500 u 500 
I Mercury, EP leachate 0.2 u 0.20 

..,J 
0'1 Selenium, EP leachate 100 u 100 

Silver, EP leachate 500 u 500 
129CH088 B29R40 2-4 Arsenic, EP leachate 500 u 500 

Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

129CH089 B29R40 4-7.5 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1130 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

•sampling locations are shown in Figure 2-2. 

~ - Undetected. Value reported is the detection limit value. 



Table E-5 
First Phase sampling Results for EP-Pesticides in soil at Linde 

Pa e 1 of 3 
Detection 

Sample ID Sampling Sample Depth Concentration Limit 
Number Location• (ft) Analyte (J.'g/L) (1-'g/L) 

129CH001 B29W10D 0-2 Endrin 0.11 ub 0.11 
Gamma-BHC (lindane) 0.056 u 0.056 
Methoxychlor 0.56 u 0.56 
Toxaphene 1.1 u 1.1 

129CH002 B29W10D 2-4 Endrin 0.13 u 0.13 
Gamrna-BHC (lindane) 0.067 u 0.067 
Methoxychlor 0.67 u 0.67 
Toxaphene 1.3 u 1.3 

129CH003 B29W10D 4-6 Endrin 0.17 u 0.17 
Gamma-BHC (lindane) 0.085 u 0.085 
Methoxychlor 0.85 u 0.85 
Toxaphene 1.7 u 1. 7. 

J:2j 129CH006 B29W9D 0-2 Endrin 0.26 u 0.26 
I Gamma-BHC (lindane) 0.13 u 0.13 

...J Methoxychlor 1.3 u 1.3 ...J 
Toxaphene 2.6 u 2.6 

129CH007 B29W9D 2-4 Endrin 0.18 u 0.18 
Gamma-BHC (lindane) 0.089 u 0.089 
Methoxychlor 0.89 u 0.89 
Toxaphene 1.8 u 1.8 

129CH008 B29W9D 4-6 Endrin 0.19 u 0.19 
Gamma-BHC (lindane) 0.096 u 0.096 
Methoxychlor 0.96 u 0.96 
Toxaphene 1.9 u 1.9 

129CH011 B29R30 1-3 Endrin 0.17 u 0.17 
Gamma-BHC (lindane) 0.083 u 0.083 
Methoxychlor 0.83 u 0.83 
Toxaphene 1.7 u 1.7 

129CH012 B29R30 3-7 Endrin 0.18 u 0.18 
Gamma-BHC (lindane) 0.089 u 0.089 
Methoxychlo:t: 0.89 u 0.89 
Toxaphene 1.8 u 1.8 

129CH015 B29R48 0-2 Endrin 0.18 u 0.18 
Gamma-BHC (lindane) 0.091 u 0.091 
Methoxychlor 0.91 u 0.91 
Toxaphene 1.8 u 1.8 

129CH016 B29R48 2-6 Endrin 0.15 u 0.15 
Gamma-BHC (lindane) 0.077 u 0.077 
Methoxychlor o. 77 u o. 77 
Toxaphene 1.5 u 1.5 



Table E-5 

(continued) 
Pa e 2 of 3 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location (ft) Analyte (J.'g/L) (J.'g/L) 

129CH022 B29R51 0-2 Endrin 0.1 u 0.10 
Gamma-BHC (lindane) 0.05 u 0.050 
Methoxychlor 0.5 u 0.50 
Toxaphene 1 u 1.0 

129CH023 B29R51 2-6 Endrin 0.1 u 0.10 
Gamma-BHC (lindane) 0.05 u 0.050 
Methoxychlor 0.5 u 0.50 
Toxaphene 1 u 1.0 

129CH073 B29R82 0-2 Endrin 0.18 u 0.18 
Gamma-BHC (lindane) 0.018 J" 0.092 
Methoxychlor 0.92 u 0.92 
Toxaphene 1.8 u 1.8 

t>j 129CH074 B29R82 2-6 Endrin 1.1 u 1.1 
I Gamma-BHC (lindane) 0.54 u 0.54 

...,J 
CD Methoxychlor 5.4 u 5.4 

Toxaphene 11 u 11 
129CH077 B29R101 1-3 Endrin 0.1 u 0.10 

Gamma-BHC (lindane) 0.05 u 0.050 
Methoxychlor 0.5 u 0.50 
Toxaphene 1 u 1.0 

129CH078 B29R101 3-7 Endrin 0.1 u 0.10 
Gamma-BHC (lindane) 0.05 u 0.050 
Methoxychlor 0.5 u 0.50 
Toxaphene 1 u 1.0 

129CH081 B29R88 17-21 Endrin 0.1 u 0.10 
Gamma-BHC (lindane) o.os u 0.050 
Methoxychlor 0.5 u 0.50 
Toxaphene 1 u 1.0 

129CH084 B29R38 0-2 Endrin 0.19 u 0.19 
Gamma-BHC (lindane) 0.094 u 0.094 
Methoxychlor 0.94 u 0.94 
Toxaphene 1.9 u 1.9 

129CH085 B29R38 4-8 Endrin 0.1 u 0.10 
Gamma-BHC (lindane) 0.05 u 0.050 
Methoxychlor 0.5 u 0.50 
Toxaphene 1 u 1.0 

129CH088 B29R40 2-4 Endrin 0·.14 u 0.14 
Gamma-BHC (lindane) 0.072 u 0.072 
Methoxychlor 0.72 u 0.72 
Toxaphene 1.4 u 1.4 



Pa e 3 of 3 

Sample. ID 
Number 

129CH089 

Sampling 
Location 

B29R40 

Sample Depth 
(ft) 

4-7.5 

Table E-5 

(continued) 

Analyte 

Endrin 
Gamma-BHC (lindane) 
Methoxychlor 
Toxaphene 

•sampling locations are shown in Figure 2-2. 
~ - Undetected. Value reported is the detection limit value. 
aJ - Value estimated by laboratory. 

Concentration 
(p.g/L) 

0.14 u 
0.072 u 
0.72 u 
1.4 u 

Detection 
Limit 
(p.g/L) 

0.14 
0.072 
0.72 
1.4 



Table E-6 
First Phase sampling Results for EP-Herbicides in Soil at Linde 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (J1g/L) (J.'g/L) 

129CH035 B29R10 2-6 2,4,5-T 0.83 ub 0.83 
2,4,5-TP (silvex) 0.83 u 0.83 
2,4-D 1.7 u 1.7 

129CH038 B29R34 0-2 2,4,5-T 0.82 u 0.82 
2,4,5-TP (silvex) 0.82 u 0.82 
2,4-D 1.6 u 1.6 

129CH039 B29R34 2-6 2,4,5-T 1 u 1.0 
2,4,5-TP (silvex) 1 u 1.0 
2,4-D 2 u 2.0 

129CH073 B29R82 0-2 2,4,5-T 0.94 u 0.94 
2,4,5-TP (silvex) 0.94 u 0.94 
2,4-D 1.9 u 1.9 

tzj 129CH077 B29R101 1-3 2,4,5-T 0.53 u 0.53 
I 2,4,5-TP ( silvex) 0.53 u 0.53 

co 2,4-D 1.1 u 1.1 0 
129CH078 B29R101 3-7 2,4,5-T 0.53 u 0.53 

2,4,5-TP (ail vex) 0.53 u 0.53 
2,4-D 1.1 u 1.1 

129CH081 B29R88 17-21 2,4,5-T 0.53 u 0.53 
2,4,5-TP (ail vex) 0.53 u 0.53 
2,4-D 1.1 u 1.1 

129CH084 B29R38 0-2 2,4,5-T 0.77 u 0.77 
2,4,5-TP (silvex) 0.77 u o. 77 
2,4-D 1.5 u 1.5 

129CH085 B29R38 4-8 2,4,5-T 0.7 u 0.70 
2,4,5-TP (silvex) 0.7 u 0.70 
2,4-D 1.4 u 1.4 

129CH088 B29R40 2-4 2,4,5-T 0.82 u 0.82 
2,4,5-TP (ail vex) 0.82 u 0.82 
2,4-D 1.6 u 1.6 

129CH089 B29R40 4-7.5 2,4,5-T 0.5 u 0.50 
2,4,5-TP (silvex) 0.5 u 0.50 
2,4-D 1 u 1.0 

•sampling location are shown in Figure 2-2. 
ho - Undetected. Value reported is the detection limit value. 



Table E-7 
First Phase Sampling Results for Reactivity in soil at Linde 

Pa e 1 of 2 

Detection 
Sample ID Sampling sample Depth Concentration Limit 

Number Location• (ft) Analyte (mgfkg) (J.'g/L) 

129CH001 B29W10D 0-2 Cyanide, total 1.1 1.1 
Sulfide 0.27 ub 0.27 

129CH002 B29W10D 2-4 Cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 

129CH003 B29W10D 4-6 Cyanide, total 1.2 u 1.2 
Sulfide 0.29 u 0.29 

129CH006 B29W9D 0-2 Cyanide, total 4.3 1.2 
Sulfide 0.29 u 0.29 

129CH007 B29W9D 2-4 Cyanide, total 1.3 u 1.3 
sulfide 0.32 u 0.32 

129CH008 B29W9D 4-6 Cyanide, total 1.1 u 1.1 
Sulfide 0.29 u 0.29 

t>:l 129CH011 B29R30 1-3 Cyanide, total 1.3 u 1.3 
I Sulfide 0.32 u 0.32 

co 129CH012 B29R30 3-7 Cyanide, total 1.3 u 1.3 ...... 
Sulfide 0.32 u 0.32 

129CH015 B29R48 0-2 Cyanide, total 1.6 1.1 
Sulfide 0.27 u 0.27 

129CH016 B29R48 2-6 Cyanide, total 1.1 u 1.1 
Sulfide 0.29 u 0.29 

129CH022 B29R51 0-2 cyanide, total 1.5 1.2 
Sulfide 0.27 u 0.27 

129CH023 B29R51 2-6 cyanide, total 1.1 u 1.1 
Sulfide 0.29 u 0.29 

129CH034 B29Rl0 0-2 Cyanide, total 1.2 u 1.2 
Sulfide 0.32 u 0.32 

129CH035 B29R10 2-6 Cyanide, total 1.2 u 1.2 
Sulfide 0.31 u 0.31 

129CH038 B29R34 0-2 Cyanide, total 7.9 1.2 
Sulfide 0.29 u 0.29 

129CH039 B29R34 2-6 Cyanide, total 1.4 u 1.4 
Sulfide 0.36 u 0.36 

129CH042 B29R43 0-2 Cyanide, total 86.9 53.8 
Sulfide 0.48 0.27 

129CH043 B29R43 2-6 Cyanide, total 1.4 1.1 
Sulfide 0.28 u 0.28 

129CH052 B29Rl6 0-2 Cyanide, total 23.9 5.6 
Sulfide 0.27 u 0.27 

129CH053 B29R16 2-6 Cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 



Table E-7 

(continued) 
Pa e 2 of 2 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (JJg/L) (JJg/L) 

129CH056 B29R23 0-2 Cyanide, total 41.9 21.9 
Sulfide o.s 0.33 

129CH057 B29R23 2-6 Cyanide, total 18.3 2.7 
Sulfide 0.33 u 0.33 

129CH058 B29R23 6-8 Cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 

129CH065 B29R61 0-2 cyanide, total 2.5 1.1 
sulfide 0.28 u 0.28 

129CH066 B29R61 2-6 cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 

129CH069 B29R68 0-2 cyanide, total 2.4 1.3 
sulfide 0.32 u 0.32 

tlj 129CH070 B29R68 2-6 cyanide, total 1.3 u 1.3 
I Sulfide 0.32 u 0.32 

(X) 129CH073 B29R82 0-2 Cyanide, total 11.4 1.2 N 
Sulfide 0.29 u 0.29 

129CH074 B29R82 2-6 Cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 

129CH077 B29R101 1-3 cyanide, total 1.3 u 1.3 
Sulfide 0.33 u 0.33 

129CH078 B29R101 3-7 cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 

129CH081 B29R88 17-21 cyanide, total 1.4 1.2 
Sulfide 0.3 u 0.30 

129CH084 B29R38 0-2 cyanide, total 1.3 u 1.3 
Sulfide 0.34 u 0.34 

129CH085 B29R38 4-8 cyanide, total 1.2 u 1.2 
Sulfide 0.29 u 0.29 

129CH088 B29R40 2-4 Cyanide, total 2 1.3 
Sulfide 0.33 u 0.33 

129CH089 B29R40 4-7.5 cyanide, total 1.2 u 1.2 
Sulfide 0.29 u 0.29 

•sampling locations are shown in Figure 2-2. 
l>tJ - Undetected. Value reported is the detection limit value. 



Table E-8 
First Phase Sampling Results for Metals in Soil at Ashland 1 

Pa e 1 of 19 

Detection 
Sample ID Borehole sample Depth concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

103CH001 B03R057 0-2 Silver, total 2.1 ub 2.1 
Aluminum, total 15600 41.4 
Barium, total 56 41.4 
Boron, total 20.7 u 20.7 
Arsenic, total 2.1 u 2.1 
Chromium, total 21.2 2.1 
Cobalt, total 10.4 u 10.4 
cadmium, total 1 u 1.0 
Calcium, total 2650 104 
Beryllium, total 1 u 1.0 
Antimony, total 12.4 u 12.4 
Lead, total 48.8 1.0 
Nickel, total 15.9 8.3 

tzj Sodium, total 104 u 104 I 
co Molybdenum, total 20.7 u 20.7 
w Manganese, total 234 3.1 

Magnesium, total 3400 104 
Potassium, total 647 104 
Iron, total 20500 20.7 
Copper, total 13.5 5.2 
Zinc, total 105 4.1 
Vanadium, total 27.4 10.4 
Thallium, total 37.1 2.1 
Selenium, total 121 1.0 

103CH002 B03R057 2-6 Silver, total 1.9 u 1.9 
Aluminum, total 16700 38.3 
Calcium, total 18500 95.7 
Beryllium, total 1.1 0.95 
Barium, total 138 38.3 
Boron, total 19.1 u 19.1 
Arsenic, total 1.9 u 1.9 
Iron, total 25500 19.1 
Lead, total 31.4 0.95 
Nickel, total 24.3 7.6 
Sodium, total 137 95.7 
Molybdenum, total 19.1 u 19.1 
Manganese, total 490 2.9 
Magnesium, total 7550 95.7 



Table E-8 

(continued) 
Pa e 2 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH002 B03R057 2-6 Potassium, total 1620 95.7 
(cont'd) Copper, total 20.4 4.8 

Chromium, total 24.3 1.9 
Cobalt, total 9.6 u o.G 
Cadmium, total 0.95 u 0.95 
Zinc, total 84.3 3.8 
Vanadium, total 22.8 9.6 
Thallium, total 57.1 1.9 
Selenium, total 147 0.95 
Antimony, total 11.5 u 11.5 

103CH005 B03R017 0-2 Silver, total 1.8 u 1.8 

1':1 
calcium, total 123000 900 

I Beryllium, total 1.3 0.90 
CD Barium, total 102 36.0 
~ Boron, total 21.9 18.0 

Arsenic, total 18 u 18.0 
Chromium, total 33.4 1.8 
Nickel., total 38.8 7.2 
Sodium, total 900 u 900 
Molybdenum, total 69.9 18.0 
Manganese, total 740 2.7 
Magnesium, total 51600 900 
Potassium, total 900 u 900 
Iron, total 15600 18.0 
Copper, total 170 4.5 
Cobalt, total 28 9.0 
Aluminum, total 9120 36.0 
Cadmium, total 0.9 u 0.90 
Antimony, total 7.2 u 7.2 
Zinc, total 176 3.6 
Vanadium, total 54.9 9.0 
Thallium, total 50.2 18.0 
Selenium, total 70.7 18.0 
Lead, total 84 18.0 

103CH006 B03R017 2-6 Silver, total 2.3 u 2.3 
Arsenic, total 2.3 u 2.3 
Boron, total 37.7 22.6 
Barium, total 113 45.3 



Table E-8 

(continued) 

Pa e 3 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH006 B03R017 2-6 Aluminum, total 1250 45.3 
(cont'd) Beryllium, total 1.1 u 1.1 

Potassium, total 2680 113 
Iron, total 19500 . 22.6 
Copper, total 20 5.6 
Chromium, total 22.6 2.3 
Cobalt, total 11.3 u 11.3 
Cadmium, total 1.1 u 1.1 
Calcium; total 48900 113 
Manganese, total 570 3.4 
Molybdenum, total 22.6 u 22.6 
Antimony, total 13.6 u 13.6 

t':l Zinc, total 73 4.5 
I Vanadium, total 21.9 11.3 

CD Thallium, total 41.9 2.3 
l11 

Selenium, total 1.1 u 1.1 
Lead, . total 27 1.1 
Nickel, total 21.9 9.0 
Sodium, total 964 113 
Magnesium, total 15500 113 

103CH011 B03R038 0-2 Silver, total 2.3 u 2.3 
Arsenic, total 122 23.0 
Barium, total 130 45.9 
Calcium, total 59100 1150 
Cobalt, total 17.7 11.5 
Copper, total 28.5 5.7 
Potassium, total 2470 1150 
Manganese, total 497 3.4 
Sodium, total 1500 1150 
Lead, total 28.1 23.0 
Selenium, total 23 u 23.0 
Vanadium, total 51.6 11.5 
Zinc, total 9.1 4.6 
Thallium, total 58 23.0 
Antimony, total 9.2 u 9.2 
Nickel, total 31 9.2 
Molybdenum, total 23 u 23.0 
Magnesium, total 16000 1150 



Table E-8 

(continued) 
Pa e 4 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgjkg) 

103CH011 B03R038 0-2 Iron, total 21100 23.0 
(cont'd) Chromium, total 20.6 2.3 

Cadmium, total 1.1 u 1.1 
Beryllium, total 1.1 u 1.1 
Boron, total 41.3 23.0 
Aluminum, total 15800 45.9 

103CH013 B03R030 0-2 Silver, total 2.2 u 2.2 
Chromium, total 14.8 2.2 
Copper, total 23.6 5.6 
Potassium, total 1870 1120 
Magnesium, total 15300 1120 

l:lj Manganese, total 546 3.4 
I Sodium, total 1240 1120 

c:o Nickel, total 27.6 8.9 
0'1 Lead, total 24.1 22.4 

Selenium; total 22.4 u 22.4 
Thallium, total 50.3 22.4 
Vanadium, total 23 11.2 
Zinc, total 4.5 u 4.5 
Antimony, total 8.9 u 8.9 
Molybdenum, total 22.4 u 22.4 
Iron, total 17300 22.4 
Barium, total 78.3 44.7 
Beryllium, total 1.1 u 1.1 
Calcium, total 52200 1120 
Cobalt, total 17.8 11.2 
Cadmium, total 1.1 u 1.1 
Arsenic, total 80.3 22.4 
Boron, total 32.7 22.4 
Aluminum, total 9660 44.7 

103CH014 B03R030 2-6 Silver, total 2.3 u 2.3 
Nickel, total 26.5 9.0 
Lead, total 23.6 22.6 
Selenium, total 22.6 u 22.6 
Thallium, total 54.3 22.6 
Vanadium, total 28.4 11.3 
Zinc, total 4.5 u 4.5 
Antimony, total 11.1 9.0 



Table E-8 

(continued) 

Pa e 5 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH014 B03R030 2-6 Cobalt, total 19.2 11.3 
(cont'd) Chromium, total 17.6 2.3 

Copper, total 25.3 5.6 
Iron, total 19800 22.6 
Potassium, total 2520 1130 
Magnesium, total 16500 1130 
Manganese, total 570 3.4 
Sodium, total 1250 1130 
Molybdenum, total 22.6 u 22.6 
Cadmium, total 1.1 u 1.1 
Barium, total 385 45.2 
Beryllium, total 1.1 u 1.1 

t>:l Calcium, total 52600 1130 
I Arsenic, total 94.6 22.6 

CD Boron, total 41.6 22.6 ....,J 

Aluminum, total 11300 45.2 

103CH017 B03R026 0-2 Silver, total 6.5 2.9 
Arsenic, total 29.4 u 29.4 
Zinc, total 1060 5.9 
Copper, total 1870 7.4 
Iron, total 28000 29.4 
Potassium, total 1470 u 1470 
Manganese, total 2030 4.4 
Molybdenum, total 29.4 u 29.4 
Sodium, total 1750 1470 
Nickel, total 96.2 11.8 
Lead, total 1050 29.4 
Antimony, total 11.8 u 11.8 
Selenium, total 82.8 29.4 
Vanadium, total 1070 14.7 
Thallium, total 50.3 29.4 
Magnesium, total 7880 1470 
Beryllium, total 6.7 1.5 
Cadmium, total 31.9 1.5 
Cobalt, total 39.5 14.7 
Chromium, total 109 2.9 
Calcium, total 26400 1470 
Barium, total 230 58.9 
Boron, total 52.8 29.4 
Aluminum, total 43200 58.9 



Table E-8 

(continued) 
Pa e 6 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

103CH018 B03R026 2-8 Silver, total 2.2 u 2.2 
Arsenic, total 22.4 u 22.4 
Cadmium, total 11.5 1.1 
Cobalt, total 16.8 11.2 
Manganese, total 1090 3.4 
Molybdenum, total 22.4 u 22.4 
Nickel, total 43.9 8.9 
Lead, total 535 22.4 
Selenium, total 44 22.4 
Thallium, total 30.4 22.4 
Vanadium, total 443 11.2 
Zinc, total 400 4.5 

1:':1 Antimony, total 8.9 u 8.9 
I Sodium, total 2870 1120 

co Chromium, total 52.7 2.2 -
co 

Copper, total 641 5.6 
Iron, total 16000 22.4 
Magnesium, total 7900 1120 
Potassium, total 1120 u 1120 
Calcium, total 28600 1120 
Beryllium, total 2.9 1.1 
Barium, total 135 44.7 
Boron, total 28.3 22.4 
Aluminum, total 20000 44.7 

103CH021 B03R013 0-2 Silver, total 2.3 u 2.3 
Manganese, total 233 3.4 
Molybdenum, total 22.9 u 22.9 
Sodium, total 1140 u 1140 
Nickel, total 22.6 9.1 
Lead, total 23.7 22.9 
Antimony, total 9.1 u 9.1 
Thallium, total 45.1 22.9 
Vanadium, total 30.6 11.4 
Zinc, total 54.6 4.6 
Selenium, total 147 22.9 
Boron, tptal -22.9 u 22.9 
Chromium, total 15 2.3 
Copper, total 17 5.7 



Table E-8 

(continued) 
Pa e 7 of 19 

Detection 
Sample ID Borehole Sample Depth concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

103CH021 B03R013 0-2 Iron, total 19600 22.9 
(cont'd) Potassium, total 1140 u 1140 

Magnesium, total 8470 1140 
Cobalt, total 11.4 u 11.4 
Cadmium, total 1.1 u 1.1 
Calcium, total 9270 1140 
Beryllium, total 1.1 u 1.1 
Barium, total 107 45.7 
Arsenic, total 22.9 u 22.9 
Aluminum, total 10500 45.7 

103CH022 B03R013 2-6 Silver, . total 2.1 u 2.1 
M Lead, total 41.4 21.4 
I Antimony, total 8.6 u 8.6 

(X) Selenium, total 134 21.4 \0 
Thallium, total 40.5 21.4 
Vanadium, total 55.6 10.7 
Zinc, total 420 4.3 
Beryllium, total 1.1 u 1.1 
Chromium, total 23 2.1 
Copper, total 33 5.4 
Magnesium, total 18400 1070 
Manganese, total 525 3.2 
Molybdenum, total 35.3 21.4 
Sodium, total 1070 u 1070 
Nickel, total 84.4 8.6 
Potassium, total 1070 u 1070 
Iron, total 18700 21.4 
Cobalt, total 38.7 10.7 
Cadmium, total 1.1 u 1.1. 
Calcium, total 51100 1070 
Barium, total 85.8 42.8 
Boron, total 21.4 u 21.4 
Arsenic, total 21.4 u 21.4 
Aluminum, total 7550 42.8 

103CH025 B03Rl4 0-2 Silver, total 2.2 u 2.2 
Thallium, total 34.1 22.1 
Vanadium, total 33.7 11.0 
Zinc, total 72 4.4 



Table E-8 

(continued) 
Pa e 8 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mgfkg) (mgjkg) 

103CH025 B03R14 0-2 Copper, total 27.2 5.5 
(cont'd) Iron, total 18100 22.1 

Potassium, total 1330 1100 
Molybdenum, total 22.1 u 22.1 
Sodium, total 1100 u 1100 
Nickel, total 27.6 8.8 
Lead, total 41 22.1 
Antimony, total 8.8 u 8.8 
Selenium, total 121 22.1 
Manganese, total 1320 3.3 
Magnesium, total 14600 1100 
Chromium, total 22.8 2.2 

t;>j Cobalt, total 11 u 11.0 
I Cadmium, total 1.1 u 1.1 

\0 
0 Calcium, total 57700 1100 

Boron, total 22.1 u 22.1 
Barium, total 103 44.1 
Beryllium, total 1.1 u 1.1 
Arsenic, total 22.1 u 22.1 
Aluminum, total 9070 44.1 

103CH026 B03R14 2-8 Silver, total 2.6 u 2.6 
Pot:"'l"lBium, total 1290 u 1290 
Magnesium, total 20000 1290 
Manganese, total 724 3.9 
Molybdenum, total 25.8 u 25.8 
Lead, total 179 25.8 
Ant lmrmy, total 10.3 u 10.3 
Selenium, total 136 25.8 
Thallium, total 36.5 25.8 
Vanadium, total 114 12.9 
Zinc, total 201 5.2 
Nj r.·1~r!l, total 27.7 10.3 
Sodium, total 1290 u 1290 
Iron, total 20800 25.8 
Copper, total 49.5 6.5 
Chromium, total 23.1 2.6 
Cobctlt, total 17.1 12.9 
Cadmium, total 1.3 u 1.3 
Barium, total 142 51.6 



Table E-8 

(continued) 
Pa e 9 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mgfkg) (mg/kg) 

103CH026 B03R14 2-8 Beryllium, total 1.7 1.3 
(cont'd) Calcium, total 96100 1290 

Arsenic, total 25.8 u 25.8 
Boron, total 25.8 u 25.8 
Aluminum, total 11500 51.6 

103CH027 B03R14 8-12 Silver, total 1.8 u 1.8 
Cobalt, total 10.3 8.8 
Chromium, total 27.8 1.8 
Copper, total 25.9 4.4 
Iron, total 26100 17.6 
Potassium, total 1100 882 

ts:l 
Antimony, total 8.1 7.1 

I Selenium, total 167 17.6 
1.0 Thallium, total 53.9 17.6 
...... Vanadium, total 67.6 8.8 

Zinc, total 124 3.5 
Lead, total 45.7 17.6 
Nickel, total 27.4 7.1 
Sodium, total 882 u 882 
Magnesium, total 5050 882 
Manganese, total 360 2.6 
Molybdenum, total 19 17.6 
Barium, total 117 35.3 
Beryllium, total 1 0.88 
Calcium, total 8770 882 
Cadmium, total 0.88 u 0.88 
Arsenic, total 17.6 u 17.6 
Boron, total 17.6 u 17.6 
Aluminum, total 15200 35.3 

103CH028 B03R14 12-14 Silver, total 2 u 2.0 
Beryllium, total 1 u 1.0 
Calcium, total 53000 1020 
Cadmium, total 1 u 1.0 
Antimony, total 8.1 u 8.1 
Selenium, total 98.5 20.3 
Thallium, total 31.3 20.3 
Vanadium, total 28.2 10.2 
Zinc, total 63.9 4.1 



Table E-8 

(continued) 
Pa e 10 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH028 B03R14 12-14 Lead, total 24.9 20.3 
(cont'd) Nickel, total 21.8 8.1 

Sodium, total 1020 u 1020 
Molybdenum, total 20.3 u 20.3 
Manganese, total 473 3.0 
Cobalt, total 10.2 u 10.2 
Magnesium, total 16000 1020 
Potassium, total 1530 1020 
Iron, total 14900 20.3 
Copper, total 22 5.1 
Chromium, total 13.4 2.0 
Boron, total 20.3 u 20.3 

1:'1 Barium, total 66.6 40.6 
I Arsenic, total 20.3 u 20.3 

\0 
1\) Aluminum, total 9010 40.6 

103CH031 B03R40 0-2 Silver, total 2.3 u 2.3 
Aluminum, total 15800 45.8 
Arsenic, total 22.9 u 22.9 
Boron, total 34.4 22.9 
Cobalt, total 12.6 11.4 
Cadmium, total 1.1 u 1.1 
Lead, total 80.3 22.9 
Antimony, total 9.2 u 9.2 
Selenium, total 172 22.9 
Thallium, total 50.2 22.9 
Vanadium, total 39.5 11.4 
Zinc, total 120 4.6 
Calcium, total 54700 1140 
Chromium, total 36.1 2.3 
Copper, total 43.3 5.7 
Iron, total 25500 22.9 
Potassium, total 3000 1140 
Magnesium, total 15900 1140 
Manganese, total 1180 3.4 
Molybdenum, total 25.8 22.9 
Sodium, total 1140 u 1140 
Nickel, total 37.4 9.2 
Beryllium, total 1.2 1.1 
Barium, total 151 45.8 



Table E-8 

(continued) 
Pa e 11 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH032 B03R40 2-6 Silver, total 1.9 u 1.9 
Calcium, total 55400 945 
Cadmium, total 0.96 0.94 
Chromium, total 102 1.9 
Iron, total 33400 18.9 
Potassium, total 2850 945 
Magnesium, total 17200 945 
Manganese, total 2530 2.8 
Molybdenum, total 25.6 18.9 
Selenium, total 225 18.9 
Thallium, total 64.7 18.9 
Vanadium, total 50.7 9.4 

t-:1 Zinc, total 183 3.8 
I Antimony, total 7.6 u 7.6 

\0 Lead, total 105 18.9 w 
Nickel, total 26.5 7.6 
Sodium, total 945 u 945 
Copper, total 48.4 4.7 
Cobalt, total 9.7 9.4 
Boron, total 37.2 18.9 
Barium, total 114 37.8 
Beryllium, total 1 0.94 
Arsenic, total 18.9 u 18.9 
Aluminum, total 11900 37.8 

103CH033 B03R40 6-10 Silver, total 3.1 u 3.1 
Boron, total 46.3 31.4 
Barium, total 285 62.7 
Beryllium, total 6.8 1.6 
Calcium, total 31200 1570 
Arsenic, total 244 31.4 
Cadmium, total 33.1 1.6 
Cobalt, total 96 15.7 
Chromium, total 53.6 3.1 
Copper, total 1190 7.8 
Iron, total 28300 31.4 
Potassium, total 1970 1570 
Magnesium, total 17100 1570 
Manganese, total 2410 4.7 
Molybdenum, total 50.5 31.4 



Table E-8 

(continued) 
Pa e 12 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH033 B03R40 6-10 Sodium, total 9180 1570 
(cont'd) Nickel, total 184 12.5 

Lead, total 331 31.4 
Antimony, total 12.5 u 12.5 
Selenium, total 112 31.4 
Thallium, total 35.9 31.4 
Zinc, total 1610 6.3 
Vanadium, total 717 15.7 
Aluminum, total 42300 62.7 

103CH036 B03R50 0-2 Silver, total 1.9 u 1.9 
Arsenic, total 66.8 18.9 

t':l 
Boron, total 41.5 18.9 

I Barium, total 110 37.9 
\0 Magnesium, total 25700 946 
~ Manganese, total 904 2.8 

Molybdenum, total 19.5 18.9 
Sodium, total 946 u 946 
Nickel, total 12.8 7.6 
Lead, total 32.2 18.9 
Antimony, total 8.6 7.6 
Zinc, total 37.4 3.8 
Vanadium, total 9.5 u 9.5 
Thallium, total 24.5 18.9 
Selenium, total 25.3 18.9 
Potassium, total 946 u 946 
Iron, total 6610 18.9 
Copper, total 18.7 4.7 
Chromium, total 10.5 1.9 
Cobalt, total 9.5 u 9.5 
Cadmium, total 0.95 u 0.95 
Calcium, total 181000 946 
Beryllium, total 2.9 0.95 
Aluminum, total 15500 37.9 

103CH037 B03R50 4-6 Silver, total 2 u 2.0 
Aluminum, total 21000 40.4 
Thallium, total 38.9 20.2 
Vanadium, total 240 10.1 
Zinc, total 409 4.0 



Table E-8 

(continued) 
Pa e 13 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mgjkg) (mg/kg) 

103CH037 B03R50 4-6 Selenium, total 67 20.2 
(cont'd) Antimony, total 8.1 u 8.1 

Lead, total 172 20.2 
Nickel, total 53.6 8.1 
Sodium, total 8020 1010 
Molybdenum, total 23.2 20.2 
Manganese, total 917 3.0 
Magnesium, total 11000 1010 
potassium, total 1550 1010 
Arsenic, total 81.4 20.2 
Iron, total 16400 20.2 
Copper, total 577 5.0 

tr:1 
Chromium, total 29.4 2.0 

I Cobalt, total 26.2 10.1 
\0 Cadmium, total 11.5 1.0 
(}1 

Calcium, total 29400 1010 
Beryllium, total 2.5 1.0 
Barium, total 128 40.4 
Boron, total 29.6 20.2 

103CH039 B03R50 10-12 Silver, total 2.3 u 2.3 
Cobalt, total 11.6 11.3 
Chromium, total 16.4 2.3 
Copper, total 38 5.6 
Iron, total 17800 22.6 
Potassium, total 2450 1130 
Magnesium, total 16400 1130 
Manganese, total 540 3.4 
Molybdenum, total 22.6 u 22.6 
Sodium, total 1260 1130 
Nickel, total 32.5 9.0 
Lead, total 28.1 22.6 
Antimony, total 9 u 9.0 
Zinc, total 92.3 4.5 
Vanadium, total 30.9 11.3 
Thallium, total 47.3 22.6 
Selenium, total 75 22.6 
Arsenic, total 22.6 u 22.6 
Barium, total 88.5 45.2 
Calcium, total 51200 1130 



Table E-8 

(continued) 
Pa e 14 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH039 B03R50 10-12 Cadmium, total 1.1 u 1.1 
(cont'd) Beryllium, total 1.1 u 1.1 

Boron, total 32.2 22.6 
Aluminum, total 12500 45.2 

103CH042 B03R033 0-2 Vanadium, total 11.9 7.8 
Zinc, total 275 3.1 
Selenium, total 31 15.6 
Thallium, total 65.4 15.6 
Lead, total 7500 15.6 
Magnesium, total 79100 782 
Manganese, total 715 2.3 

t>1 Barium, total 43.1 31.3 
I Beryllium, total 0.78 u 0.78 

\0 Calcium, total 144000. 782 
0'\ 

Arsenic, total 15.6 u 15.6 
Boron, total 20.3 15.6 
Cobalt, total 7.8 u 7.8 
Cadmium, total 0.78 u 0.78 
Copper, total 23.4 3.9 
Silver, total 1.6 u 1.6 
Aluminum, total 4480 31.3 
Chromium, total 14.6 1.6 
Potassium, total 1330 782 
Iron, total 7850 15.6 
Molybdenum, ,total 27.3 15.6 
Nickel, total 22.5 6.3 
Sodium, total 782 u 782 
Antimony, total 9.8 6.3 

103CH043 B03R033 2-6 Lead, total 332 17.4 
Antimony, total 7 u 7.0 
Selenium, total 132 17.4 
Thallium, total 60.5 17.4 
Vanadium, total 106 8.7 
Zinc, total 176 3.5 
chromium, total 116 1.7 
Aluminum, total 15200 34.8 
Arsenic, total 17.4 u 17.4 
Boron, total 27.8 17.4 



·Table E-S 

(continued) 
Pa e 15 of 19 

Detection 
Sample ID Borehole Sample Depth concentration Limit 

Number Number• (ft) Analyte (mgfkg) (mg/kg) 

103CH043 B03R033 2-6 Barium, total 124 34.8 
(cont'd) Beryllium, total 1.5 0.87 

Calcium, total 50600 870 
Cadmium, total 1.4 0.87 
Cobalt, total 13.5 8.7 
Silver, total 1.7 u 1.7 
Nickel, total 46.9 7.0 
Sodium, total 870 u 870 
Molybdenum, total 25.6 17.4 
Manganese, total 791 2.6 
Magnesium, total 15000 870 
Potassium, total 2550 870 

1:':1 
Iron, total 24200 17.4 

I Copper, total 115 4.3 
~ 
....... 

103CH044 B03R033 6-8 Selenium, total 34.5 u 34.5 
Potassium, total 1720 u 1720 
Magnesium, total 13100 1720 
Manganese, total 447 5.2 
Copper, total 1160 8.6 
Silver, total 3.4 u 3.4 
Aluminum, total 73800 68.9 
Chromium, total 816 3.4 
Cobalt, total 52.9 17.2 
Cadmium, total 9.8 1.7 
Calcium, total 40700 1720 
Beryllium, total 17.3 1.7 
Barium, total 158 68.9 
Molybdenum, total 68.3 34.5 
Boron, total 47.7 34.5 
Arsenic, total 596 34.5 
Antimony, total 13.8 u 13.8 
Lead, total 2910 34.5 
Nickel, total 986 13.8 
Sodium, total 30700 1720 
Zinc, total 748 6.9 
Iron, total 24300 34.5 
vanadium, total 2290 17.2 
Thallium, total 54.1 34.5 



Table E-8 

(continued) 
Pa e 16 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number" (ft) Analyte (mgfkg) (mg/kg) 

103CH047 B03R052 0-2 Silver, total 1.9 u 1.9 
Calcium, total 37700 955 
Cadmium, total 0.96 u 0.96 
Cobalt, total 11.5 9.6 
Chromium, total 25.8 1.9 
Copper, total 27.3 4.8 
Zinc, total 109 3.8 
Vanadium, total 33.3 9.6 
Thallium, total 31 19.1 
Selenium, total 106 19.1 
Iron, total 21200 19.1 
Potassium, total 955 u 955 

tr1 Antimony, total 7.6 u 7.6 
I Lead, total 37.1 19.1 

1.0 Nickel, .total 33.3 7.6 (X) 

Sodium, total 955 u 955 
Molybdenum, total 19.1 u 19.1 
Manganese, total 569 2.9 
Magnesium, total 11600 955 
Boron, total 28.4 19.1 
Barium, total 139 38.2 
Beryllium, total 0.99 0.96 
Arsenic, total 19.1 u 19.1 
Aluminum, total 15100 38.2 

103CH048 B03R052 2-6 Silver, total 2.4 u 2.4 
Barium, total 153 47.5 
Beryllium, total 1.2 u 1.2 
Calcium, total 51100 1190 
Zinc, total 106 4.7 
Vanadium, total 41 11.9 
Thallium, total 28 23.7 
Selenium, total 88.2 23.7 
Antimony, total 9.5 u 9.5 
Cadmium, total 1.2 u 1.2 
Cobalt, total 11.9 u 11.9 
Lead, total 3.8.8 23.7 
Nickel, total 24 .• 5 9.5 
Sodium, total 1190 u 1190 
Molybdenum, total 23.7 u 23.7 



Table E-8 

(continued) 
Pa e 17 of 19 

Detection 
Sample. ID Borehole Sample Depth Concentration Limit 

Number Number" (ft) Analyte (mg/kg) (mg/kg) 

103CH048 B03R052 2-6 Manganese, total 645 3.6 
(cont'd) Magnesium, total 17700 1190 

Potassium, total 1190 u 1190 
Iron, total 18600 23.7 
Copper, total 40.4 5.9 
Chromium, total 24 2.4 
Arsenic, total 23.7 u 23.7 
Boron, total 33.2 23.7 
Aluminum, total 14600 47.5 

103CH049 B03R052 6-8 Silver, total 2.2 u 2.2 
Barium, total 142 44.2 

trJ Beryllium, total 1.1 u 1.1 
I Calcium, total 52500 1100 

1.0 Zinc, total 79.4 4.4 1.0 
Vanadium, total 32 11.0 
Thallium, total 33.9 22.1 
Selenium, total 95 22.1 
Antimony, total 8.8 u 8.8 
Cadmium, total 1.1 u 1.1 
Lead, total 27.4 22.1 
Nickel, total 33 8.8 
Sodium, total 1100 u 1100 
Molybdenum, total 22.1 u 22.1 
Manganese, total 483 3.3 
Magnesium, total 15500 1100 
Potassium, total 1100 u 1100 
Iron, total 21300 22.1 
Copper, total 21.9 5.5 
Chromium, total 21.8 2.2 
Cobalt, total 11 u 11.0 
Arsenic, total 22.1 u 22.1 
Boron, total 24.2 22.1 
Aluminum, total 14600 44.2 

103CH050 B03R060 0-2 Silver, total 1.8 u 1.8 
Cadmium, total 0.92 u 0.92 
Cobalt, total 10 9.2 
Chromium, total 31.4 1.8 
Zinc, total 90.3 3.7 



Table E-8 

(continued) 
Pa e 18 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

103CH050 B03R060 0-2 Vanadium, total 35.2 9.2 
(cont'd) Thallium, total '30.5 18.5 

Copper, total 22.2 4.6 
Iron, total 21600 18.5 
Selenium, total 105 18.5 
Antimony, total 7.4 u 7.4 
Lead, total 31.7 18.5 
Nickel, total 31.1 7.4 
Sodium, total 925 u 925 
Molybdenum, total 21 18.5 
Manganese, total 673 2.8 
Magnesium, total 15000 925 

t'j 
Potassium, total 925 u 925 

I Barium, total 148 37.0 
..... Beryllium, total 1.4 0.92 
0 
0 Calcium, total 45400 925 

Arsenic, total 18.5 u 18.5 
Boron, total 26.5 18.5 
Aluminum, total 18900 37.0 

103CH051 B03R060 2-6 Silver, total 1.9 u 1.9 
Cobalt, total 9.8 9.4 
Chromium, total 22.9 1.9 
copper, total 20.3 4.7 
Iron, total 20100 18.8 
Potassium, total 940 u 940 
Magnesium, total 16200 940 
Manganese, total 467 2.8 
Zinc, total 70.3 3.8 
Vanadium, total 29.6 9.4 
Thallium, total 37.8 18.8 
Selenium, total 108 18.8 
Antimony, total 7.5 u 7.5 
Lead, total 25.3 18.8 
Nickel, total 25.5 7.5 
Sodium, total 940 u 940 
Molybdenum, total 18.8 u 18.8 
Barium, total 127 37.6 
Beryllil!m, total 0.94 u 0.94 



tyj 
I 

...... 
0 
...... 

Pa e 19 of 19 

Sample ID 
·Number 

103CH051 
(cont'd) 

Borehole 
Number• 

B03R060 

Sample Depth 
(ft) 

2-6 

•sampling locations are shown in Figure 2-8. 

Table E-8 

(continued) 

Analyte 

Calcium, total 
Cadmium, total 
Arsenic, total 
Boron, total 
Aluminum, total 

~ - Undetected. value reported is the detection limit value. 

Concentration 
(mg/kg) 

59700 
0.94 u 

18.8 u 
22.1 

13700 

Detection 
Limit 

(mgfkg) 

940 
0.94 

18.8 
18.8 
37.6 



Table E-9 
First Phase Sampling Results for VOCs in Soil at Ashland 1 

Pa e 1 of 8 

Concentration (Ug£kg} 1 by SarnQle ID, Location•, DeQth 
103CH001 103CH002 103CH005 103CH006 

B03R57 B03R57 B03R17 B03Rl7 Detection Limit 
Analyte (0-2 ft) (2-6 ft) (0-2 ft) (2-6 ft) (Jlg/kg) 

Chloromethane 2 ub 2 u 2 u 2 u 2 
Bromomethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane ~ u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichloroethene 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 u 1 

tz:l 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 

I 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 
..... Carbon tetrachloride 1 u 1 u 1 u 1 u 1 
0 Bromodichloromethane 1 u 1 u 1 u 1 u 1 1\) 

1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u. 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 1 u 3 54 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-9 
(continued) 

Pa e 2 of 8 
concentration Wglkg} [ bY: SamRle ID[ Location•[ DeRth 

103CH011 103CH012 103CH013 103CH014 
B03R38 B03R38 B03R30 B03R30 Detection Limit 

Analyte (0-2 ft) (2-6 ft) (0-2 ft) (2-6 ft) (pg/kg) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromomethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichloroethene 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 u 1 

1:':1 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 

I 1,1,1-Trichloroethane 1 u 1 u 1·U 1 u 1 
..... Carbon tetrachloride 1 u 1 u 1 u 1 u 1 
0 Bromodichloromethane 1 u 1 u 1 u 1 u 1 w 

1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dich1oropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 1 u 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u tu 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene l u 1 u 1 u 1 u 1 



Table E-9 

(continued) 

Pa e 3 of 8 

Concentration (Ug£kg} E by SamEle IDE Location•£ DeEth 
103CH017° 103CH018° 103CH021 103CH022 

B03R26 B03R26 B03R13 B03R13 Detection Limit 
Analyte (0-2 ft) (2-8 ft) (0-2 ft) (2-6 ft) (J.Lg/kg) 

Chloromethane 100 u 100 u 2 u 2 u 2 u 
Bromomethane 100 u 100 u 2 u 2 u 2 u 
Dichlorodifluoromethane 100 u 100 u 2 u 2 u 2 u 
Vinyl chloride 100 u 100 u 2 u 2 u 2 u 
Chloroethane 100 u 100 u 2 u 2 u 2 u 
Methylene chloride 200 u 200 u 4 u 4 u 4 u 
Trichlorofluoromethane 50 u 50 u 1 u 1 u 1 u 
1,1-Dichloroethene 50 u 50 u 1 u 1 u 1 u 
1,1-Dichloroethane 50 u 50 u 1 u 1 u 1 u 
trans-1,2-Dichloroethene 50 u 50 u 1 u 1 u 1 u 
Chloroform 50 u 50 u 1 u 1 u 1 u 

1:':1 
1,2-Dichloroethane 50 u 50 u 1 u 1 u 1 u 

I 1,1,1-Trichloroethane 50 u 50 u 1 u 1 u 1 u 
..... Carbon tetrachloride 50 u 50 u 1 u 1 u 1 u 
0 Bromodichloromethane 50 u 50 u 1 u 1 u 1 u .to 

1,2-Dichloropropane 50 u 50 u 1 u 1 u 1 u 
trans-1,3-Dichloropropene 50 u 50 u 1 u 1 u 1 u 
Trichloroethene 50 u 50 u 1 u 1 u 1 u 
Dibromochloromethane 50 u 50 u 1 u 1 u 1 u 
1,1,2-Trichloroethane 50 u 50 u 1 u 1 u 1 u 
Benzene 50 u 50 u 1 u 1 u 1 u 
cis-1,3-Dichloropropene 50 u 50 u 1 u 1 u 1 u 
2-Chloroethylvinylether 50 u 50 u 1 u 1 u 1 u 
Bromoform 50 u 50 u 1 u 1 u 1 u 
Tetrachloroethane 50 u 50 u 1 u 1 u 1 u 
1,1,2,2-Tetrachloroethane 50 u 50 u 1 u 1 u LU 
Toluene 50 u 50 u 1 u 1 u 1 u 
Chlorobenzene 50 u 50 u 1 u 1 u 1 u 
Ethylbenzene 50 u 50 u 1 u 1 u 1 u 
Total xylenes 50 u 50 u 1 u 1 u 1 u 
1,2-Dichlorobenzene 50 u 50 u 1 u 1 u 1 u 
1,3-Dichlorobenzene 50 u 50 u 1 u 1 u 1 u 
1,4-Dichlorobenzene 50 u 50 u 1 u 1 u 1 u 



Table E-9 
(continued) 

Pa e 4 of -a 
Concentration (Uglkg}£ b~ SamQle ID[ Location•[ DeQth 

103CH025 103CH026 103CH027 103CH028 
B03R14 B03Rl4 B03R14 B03R14 Detection Limit 

Analyte (0-2 ft) (2-8 ft) (8-12 ft) (12-14 ft) (J.&g/kg) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromomethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichloroethene 1 u l u 1 u 1 u l 
Chloroform 1 u 1 u 1 u 1 u 1 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 

tt:l 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 
I ..... Carbon tetrachloride 1 u 1 u 1 u 1 u 1 

0 Bromodichloromethane 1 u 1 u 1 u 1 u 1 
U'l 

1,2-Dichloropropane 1 u 1 u 1 u 1 u l 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinyletner 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 1.1 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u l u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u l u 1 
1,4-Dichlorobenzene 1 u 1 u l u 1 u 1 



1.'1:1 
I ,_. 

0 
0\ 

Pa e 5 of 8 

Analyte 

Chloromethane 
Bromomethane 
Dichlorodifluoromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dich1oropropane 
trans-1,3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total xylenes 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Concentration 
103CH031 

B03R40 
(0-2 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
l u 
1 u 
1 u 
l u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Table E-9 

(continued) 

(Uq/kg), by 
103CH032 

B03R40 
(2-6 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
l u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Sample ID, Location•, Depth 
103CH033 103CH036 

B03R40 B03R50 
(6-10 ft) (0-2 ft) 

200 u 2 u 
200 u 2 u 
200 u 2 u 
200 u 2 u 
200 u 2 u 

8000 4 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 .U 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 
100 u 1 u 

Detection Limit 
(Jlg/kg) 

2 
2 
2 
2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Table E-9 

(continued) 

Pa e 6 of 8 

Concentration WgLkg} L by: SamQle IDE Location•[ DeQth 
103CH037 103CH038 103CH039 103CH042 

B03RSO B03R.50 B03R50 B03R33 Detection Limit 
Analyte (4-6 ft) (8-10 ft) (10-12 ft) (0-2 ft) (Jlg/kg) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromomethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4.8 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichloroethene 1 u 1 u 1 u 1 u 1 
Chloroform 1.3 1 u 1 u 1 u 1 

tr:l 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 

I 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 
..... Carbon tetrachloride 1 u 1 u 1 u 1 u 1 
0 
...J Bromodichloromethane 1 u 1 u 1 u 1 u 1 

1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 

. 1, 1, 2 -Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 57 9.1 1 u 13 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-9 

(continued) 

Pa e 7 of 8 
Concentration (i!g£kg} L by sam2le IDL Location•£ De2th 

103CH043 103CH044° 103CH047 103CH048 
B03R33 B03R33 B03R52 B03R52 Detection Limit 

Analyte (2-6 ft) (6-8 ft) (0-2 ft) (2-6 ft) (J.'g/kg) 

Chloromethane 2 u 100 u 2 u 2 u 2 
Bromomethane 2 u 100 u 2 u 2 u 2 
Dichlorodif1uoromethane 2 u 100 u 2 u 2 u 2 
Vinyl chloride 2 u 100 u 2 u 2 u 2 
Chloroethane 2 u 100 u 2 u 2 u 2 
Methylene chloride 4 u 1700 4 u 4 u 4 
Trichlorof1uoromethane 1 u 50 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 50 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 50 u 1 u 1 u 1 
trans-1,2-Dichloroethene 1 u 50 u 1 u 1 u 1 
Chloroform 1 u 50 u 1 u 1 u 1 
1,2-Dichloroethane 1 u 50 u 1 u 1 u 1 

tzj 1,1,1-Trichloroethane 1 u 50 u 1 u 1 u 1 
I Carbon tetrachloride 1 u 50 u 1 u 1 u 1 
~ 
0 Bromodichloromethane 1 u 50 u 1 u 1 u 1 
(X) 1,2-Dichloropropane 1 u 50 u 1 u 1 u 1 

trans-1,3-Dichloropropene 1 u 50 u 1 u 1 u 1 
Trichloroethane 1 u 50 u 1 u 1 u 1 
Dibromochloromethane 1 u 50 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 50 u 1 u 1 u 1. 
Benzene 1 u so u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u so u 1 u 1 u 1 
2-Chloroethylvinylether 1 u so u 1 u 1 u 1 
Bromoform 1 u so u 1 u 1 u 1 
Tetrachloroethane 1 u 50 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u so u 1.2 3.9 1 
Toluene 1 u 50 u 1 u 1 u 1 
Ch1orobenzene 1 u so u 1 u 3.4 1 
Ethy1benzene 1 u 50 u 1 u 1 u 1 
Total xylenes 1 u 50 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u so u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 50 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u so u 1 u 1 u 1 



tt1 
I 
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Table E-9 

(continued) 

concentration Cug/kg), by Sample ID, 

Analyte 

Chloromethane 
Bromomethane 
Dichlorodifluoromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
'l'richlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
1,1,1-'l'richloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
'l'richloroethene 
Dibromochloromethane 
1,1,2-'l'richloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total xylenes 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

103CH049 
B03R52 

(6-8 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1.5 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

•sampling locations are shown in Figure 2-8. 

103CHOSO 
B03R60 

(0-2 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

~ - Undetected. Value reported is the detection limit value. 

Location•, Depth 
103CH051 

B03R61 
(2-6 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Detection Limit 
(p.g/kg) 

2 
2 
2 
2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 This sample was diluted before analysis; the increased detection limits reflect the dilution 
factor. 



Table E-10 
First Phase sampling Results for BNAEs in Soil at Ashland 1 

Pa e 1 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Numbera (ft) Analyte (J.lg/kg) (J.lg/kg) 

103CH017 B03R026 0-2 Phenol 630 ub 630 
2-Chlorophenol 630 u 630 
1,4-Dichlorobenzene 630 u 630 
1,2-Dichlorobenzene 630 u 630 
bie(2-Chloroisopropyl)ether 630 u 630 
N-nitroso-di-n-propylamine 630 u 630 
Nitrobenzene 630 u 630 
2-Nitrophenol 630 u 630 
Benzoic acid 700 J" 3200 
2,4-Dichlorophenol 630 u 630 
Naphthalene 120 J 630 
Hexachlorobutadiene 630 u 630 

ts:l 2-Methylnaphthalene 120 J 630 
I 2,4,6-Trichlorophenol 630 u 630 .... .... 2-Chloronaphthalene 630 u 630 

0 Dimethyl phthalate 630 u 630 
2,6-Dinitrotoluene 630 u 630 
Acenaphthene 150 J 630 
4-Nitrophenol 3200 u 3200 
2,4-Dinitrotoluene 630 u 630 
4-Chlorophenyl-phenylether 630 u 630 
4-Nitroaniline 3200 u 3200 
N-nitrosodiphenylamine 630 u 630 
Hexachlorobenzene 630 u 630 
Phenanthrene 760 630 
Di-n-butylphthalate 260 J 630 
Pyrene 1600 630 
3,3'-Dichlorobenzidine 1300 u 1300 
Chrysene 1100 630 
Di-n-octylphthalate 630 u 630 
Benzo(k)fluoranthene 920 630 
Indeno(1,2,3-cd)pyrene 630 u 630 
Benzo(g,h,i)perylene 960 630 
Dibenz(a,h)anthracene 630 u 630 
Benzo(a)pyrene 820 630 
Benzo(b)fluoranthene 990 630 
bis(2-Ethylhexyl)phthalate sao J 630 
Benzo(a)anthracene 780 630 
Butylbenzylphthalate 630 u 630 



Table E-10 

(continued) 
Pa e 2 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.Lgfkg) (J.Lg/kg) 

103CH017 B03R026 0-2 Fluoranthene 1300 630 
(cont'd) Anthracene 630 u 630 

Pentachlorophenol 3200 u 3200 
4-Bromophenyl-phenylether 630 u 630 
4,6-Dinitro-2-methylphenol 3200 u 3200 
Fluorene 630 u 630 
Diethylphthalate 68 J 630 
Dibenzofuran 92 J 630 
2,4-Dinitrophenol 3200 u 3200 
3-Nitroaniline 3200 u 3200 
Acenaphthylene 64 J 630 
2-Nitroaniline 3200 u 3200 
2,4,5-Trichlorophenol 3200 u 3200 

tr:l Hexachlorocyclopentadiene 630 u 630 
I 4-Chloro-3-methylphenol 630 u 630 

...... 4-Chloroaniline 630 u 630 ...... 

...... 1,2,4-Trichlorobenzene 630 u 630 
bis(2-Chloroethoxy)metha~e 630 u 630 
2,4-Dimethylphenol 630 u 630 
Isophorone 630 u 630 
Hexachloroethane 630 u 630 
4-Methylphenol 630 u 630 
2-Methylphenol 630 u 630 
Benzyl alcohol 630 u 630 
1,3-Dichlorobenzene 630 u 630 
bis(2-Chloroethyl)ether 630 u 630 

103CH018 B03R026 2-8 Phenol 500 u 500 
1,2,4-Trichlorobenzene 500 u 500 
Dibenz(a,h)anthracene 500 u 500 
Benzo(g,h,i)perylene 500 u 500 
4-Chloroaniline 500 u 500 
Hexachlorobutadiene 500 u 500 
4-Chloro-3-methylphenol 500 u 500 
Hexachlorocyclopentadiene 500 u 500 
2,4,6-Trichlorophenol 500 u 500 
2,4,5-Trichlorophenol 2500 u 2500 
2-Nitroaniline 2500 u 2500 
Dimethylphthalate 500 u 500 
Acenaphthylene 500 u 500 



Table E-10 

(continued) 
Pa e 3 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.lg/kg) (J.Lg/kg) 

103CH018 B03R026 2-8 3-Nitroaniline 2500 u 2500 
(cont'd) Acenaphthene 500 u 500 

2,4-Dinitrophenol 2500 u 2500 
Dibenzofuran 500 u 500 
2,4-Dinitrotoluene 500 u 500 
Diethylphthalate 500 u 500 
Fluorene soo u 500 
4-Nitroaniline 2500 u 2S00 
4,6-Dinitro-2-methylphenol 2SOO u 2500 
4-Bromophenyl-phenylether soo u sao 
Hexachlorobenzene sao u sao 
Pentachlorophenol 2500 u 2500 
Anthracene 500 u 500 

l:lj Di-n-butylphthalate 500 u 500 
I Fluoranthene 500 u 500 

...... Butylbenzylphthalate 500 u 500 ...... 
1\) 3,3'-Dichlorobenzidine 1000 u 1000 

Benzo(a)anthracene 500 u 500 
bis(2-Ethylhexyl)phthalate soo u 500 
Di-n-octylphthalate 500 u sao 
Benzo(b)fluoranthene 500 u soo 
Benzo(k)fluoranthene 500 u 500 
Indeno(l,2,3-cd)pyrene 500 u soo 
Benzo(a)pyrene sao u 500 
Chrysene sao u sao 
Pyrene soo u soo 
Phenanthrene sao u soo 
N-nitrosodiphenylamine soo u sao 
4-Chlorophenyl-phenylether 500 u 500 
4-Nitrophenol 2SOO u 2S00 
2,6-Dinitrotoluene soo u 500 
2-Chloronaphthalene sao u sao 
2-Methylnaphthalene soo u 500 
Naphthalene soo u sao 
bis(2-Chloroisopropyl)ether sao u sao 
4-Methylphenol sao u sao 
N-nitroso-di-n-propylamine 500 u sao 
Hexachloroethane soo u 500 
Nitrobenzene 500 u 500 
2-Nitrophenol 500 u 500 



tt:l 
I 

...... 
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w 

Pa e 4 of 36 

Sample ID 
Number 

103CH018 
(cont'd) 

103CH021 

Borehole 
Number" 

B03R026 

B03R013 

Sample Depth 
(ft) 

2-8 

0-2 

Table E-10 

(continued) 

Analyte 

2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Isophorone 
2-Chlorophenol 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
bie(2-Chloroethyl)ether 

Phenol 
2-Chlorophenol 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a}anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Benzo(b}fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(l,2,3-cd)pyrene 
Di-n-octylphthalate 
3,3'-Dichlorobenzidine 
Di-n-butylphthalate 
Hexachlorobenzene 

concentration 
(Jlg/kg) 

500 u 
2500 u 

500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 

410 u 
410 u 
410 u 
410 u 
410 u 

2000 u 
410 u 
410 u 

2000 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
810 u 
410 u 
410 u 

Detection 
Limit 

(J.'g/kg) 

500 
2500 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

410 
410 
410 
410 
410 

2000 
410 
410 

2000 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
810 
410 
410 



Table E-10 

(continued) 
Pa e 5 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

103CH021 B03R013 0-2 4-Nitroaniline 2000 u 2000 
(cont'd) 4-Methylphenol 410 u 410 

2,4-Dichlorophenol 410 u 410 
1,2,4-Trichlorobenzene 410 u 410 
Naphthalene 410 u 410 
4-Chloroani1ine 410 u 410 
Hexachlorobutadiene 410 u 410 
4-Chloro-3-~ethylphenol 410 u 410 
2-Methylnaphthalene 410 u 410 
2,4,6-Trichlorophenol 410 u 410 
2,4,5-Trichlorophenol 2000 u 2000 
2-Chloronaphthalene 410 u 410 
2-Nitroaniline 2000 u 2000 

l:rj 
Dimethylphthalate 410 u 410 

I Acenaphthylene 410 u 410 
1-' 2,6-Dinitrotoluene 410 u 410 
1-' 
,b. Acenaphthene 410 u 410 

2,4-Dinitrophenol 2000 u 2000 
4-Nitrophenol 2000 u 2000 
Dibenzofuran 410 u 410 
2,4-Dinitrotoluene 410 u 410 
3-Nitroaniline 2000 u 2000 
Hexachlorocyclopentadiene 410 u 410 
N-nitroso-di-n-propylamine 410 u 410 
Hexachloroethane 410 u 410 
Isophorone 410 u 410 
2-Nitrophenol 410 u 410 
2,4-Dimethylphenol 410 u 410 
Benzoic acid 2000 u 2000 
bis(2-Chloroethoxy)methane 410 u 410 
Nitrobenzene 410 u 410 
bis(2-Chloroisopropyl)ether 410 u 410 
2-Methylphenol 410 u 410 
1,2-Dichlorobenzene 410 u 410 
Benzyl alcohol 410 u 410 
1,4-Dichlorobenzene 410 u 410 
1,3-Dichlorobenzene 410 u 410 
bis(2-Chloroethyl)ether 410 u 410 



Table E-10 

(continued) 
Pa e 6 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J..lgfkg) (J.'g/kg) 

103CH022 B03R013 2-6 Phenol 430 u 430 
1,4-Dichlorobenzene 430 u 430 
Benzyl alcohol 430 u 430 
2-nitrophenol 430 u 430 
Benzo(k)fluoranthene 430 u 430 
Benzo(a)pyrene 430 u 430 
Indeno(l,2,3-cd)pyrene 430 u 430 
Dibenz(a,h)anthracene 430 u 430 
Benzo(g,h,i)perylene 430 u 430 
2,4-Dimethylphenol 430 u 430 
2,4,5-Trichlorophenol 2200 u 2200 
Benzoic acid 2200 u 2200 
2-Chloronaphthalene 430 u 430 

tr1 2-Nitroaniline 2200 u 2200 
I Dimethylphthalate 430 u 430 ..... 

..... Acenaphthylene 430 u 430 
tn 2,6-Dinitrotoluene 430 u 430 

3-Nitroaniline 2200 u 2200 
Acenaphthene 430 u 430 
2,4-Dinitrophenol ·2200 u 2200 
Diethylphthalate 430 u 430 
4-Chlorophenyl-phenylether 430 u 430 
Fluorene 430 u 430 
4-Nitroaniline 2200 u 2200 
4,6-Dinitro-2-methylphenol 2200 u 2200 
N-nitrosodiphenylamine 430 u 430 
4-Bromophenyl-phenylether 430 u 430 
Hexachlorobenzene 430 u 430 
Pentachlorophenol 2200 u 2200 
Phenanthrene 430 u 430 
Anthracene 430 u 430 
Di-n-butylphthalate 430 u 430 
Pyrene 430 u 430 
Butylbenzylphthalate 430 u 430 
3,3'-Dichlorobenzidine 870 u 870 
Benzo(a)anthracene 430 u 430 
Chrysene 430 u 430 
bis(2-Ethylhexyl)phthalate 430 u 430 
Benzo(b)fluoranthene 430 u 430 
Di-n-octylphthalate 430 u 430 



Table E-10 

(continued) 
Pa e 7 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (1-'g/kg) (l'g/kg) 

103CH022 B03R013 2-6 Fluoranthene 430 u 430 
(cont'd) 2,4-Dinitrotoluene 430 u 430 

Dibenzofuran 430 u 430 
4-Nitrophenol 2200 u 2200 
bis(2-Chloroethoxy)methane 430 u 430 
2,4-Dichlorophenol 430 u 430 
Naphthalene 430 u 430 
4-Chloroaniline 430 u 430 
Hexachlorobutadiene 430 u 430 
4-Chloro-3-methylphenol 430 u 430 
2-Methylnaphthalene 430 u 430 
Hexachlorocyclopentadiene 430 u 430 
2,4,6-Trichlorophenol 430 u 430 

l:lj 1,2,4-Trichlorobenzene 430 u 430 
I Isophorone 430 u 430 

1-' Nitrobenzene 430 u 430 1-' 
m Hexachloroethane 430 u 430 

1, 2-Dichlorobenz"ene 430 u 430 
N-nitroso-di-n-propylamine 430 u 430 
4-Methylphenol 430 u 430 
bis(2-Chloroisopropyl)ether 430 u 430 
2-Methylphenol 430 u 430 
1,3-Dichlorobenzene 430 u 430 
2-Chlorophenol 430 u 430 
bis(2-Chloroethyl)ether 430 u 430 

103CH025 B03R14 0-2 Phenol 440 u 440 
Benzyl alcohol 440 u 440 
1,2-Dlchlorobenzene 440 u 440 
2-Methylphenol 440 u 440 
bis(2-Chloroisopropyl)ether 440 u 440 
4-Chloroaniline 440 u 440 
Hexachlorobutadiene 440 u 440 
4-Chloro-3-methylphenol 440 u 440 
2-Methylnaphthalene 110 J 440 
Hexachlorocyclopentadiene 440 u 440 
2,4,6-Trichlorophenol 440 u 440 
2,4-Dinitrotoluene .440 u 440 
Diethylphthalate 440 u 440 
4-Chlorophenyl-phenylether 440 u 440 



Table E-10 

(continued) 
Pa e 8 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte Wg/kg) (JLg/kg) 

103CH025 B03R14 0-2 Fluorene 440 u 440 
(cont'd) Hexachlorobenzene 440 u 440 

Pentachlorophenol 2200 u 2200 
Phenanthrene 110 J 440 
Anthracene 440 u 440 
Di-n-butylphthalate 91 JBd 440 
Fluoranthene 180 J 440 
Pyrene 140 J 440 
Butylbenzylphthalate 440 u 440 
Benzo(a)anthracene 120 J 440 
Chryeene 170 J 440 
bie(2-Ethylhexyl)phthalate 110 J 440 
Di-n-octylphthalate 440 u 440 

tz:l Benzo(b)fluoranthene 150 J 440 
I Benzo(k)fluoranthene 120 J 440 ...... 

Benzo(a)pyrene 150 J 440 ...... 
...J Indeno(1,2,3-cd)pyrene 440 u 440 

Benzo(g,h,i)perylene 200 J 440 
Dibenz(a,h)anthracene 440 u 440 
3,3'-Dichlorobenzidine 880 u 880 
4-Bromophenyl-phenylether 440 u 440 
N-nitroeodiphenylamine 440 u 440 
4,6-Dinitro-2-methylphenol 2200 u 2200 
4-Nitroaniline 2200 u 2200 
2,4,5-Trichlorophenol 2200 u 2200 
2-Nitroaniline 2200 u 2200 
Dimethylphthalate 440 u 440 
Acenaphthylene 440 u 440 
2,6-Dinitrotoluene 440 u 440 
3-Nitroaniline 2200 u 2200 
Acenaphthene 440 u 440 
2,4-Dinitrophenol 2200 u 2200 
4-Nitrophenol 2200 u 2200 
Dibenzofuran 440 u 440 
2-Chloronaphthalene 440 u 440 
Naphthalene 73 J 440 
1,2,4-Trichlorobenzene 440 u 440 
2,4-Dich1orophenol 440 u 440 
bie(2-Chloroethoxy)methane 440 u 440 
Benzoic acid 2200 u 2200 



Table E-10 

(continued) 
fage 9 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JJg/kg) (JJg/kg) 

103CH025 B03Rl4 0-2 4-Methylphenol 440 u 440 
(cont'd) 2,4-Dimethylphenol 440 u 440 

2-Nitrophenpl 440 u 440 
Isophorone 440 u 440 
Nitrobenzene 440 u 440 
Hexachloroethane 440 u 440 
N-nitroso-di-n-propylamine 440 u 440 
2-Chlorophenol 440 u 440 
1,4-Dichlorobenzene 440 u 440 
1,3-Dichlorobenzene 440 u 440 
bis(2-Chloroethyl)ether 440 u 440 

103CH026 B03R14 2-8 Phenol 430 u 430 
trl 1,2-Dichlorobenzene 430 u 430 
I 2-Methylphenol 430 u 430 

...... bis(2-Chloroisopropyl)ether 430 u 430 ...... 
CD 4-Nitroaniline 2200 u 2200 

4-Methylphenol 430 u 430 
4,6-Dinitro-2-methylphenol 2200 u 2200 
N-nitrosodiphenylamine 430 u 430 
4-Bromophenyl-phenylether 430 u 430 
Hexachlorobenzene 430 u 430 
Pentachlorophenol 2200 u 2200 
Phenanthrene 150 J 430 
Anthracene 430 u 430 
Di-n-butylphthalate 200 JB 430 
Fluoranthene 190 J 430 
Pyrene 130 J 430 
Butylbenzylphthalate 430 u 430 
3,3'-Dichlorobenzidine 870 u 870 
Benzo(a)anthracene 430 u 430 
Chrysene 430 u 430 
bie(2-Ethylhexyl)phthalate 140 J 430 
Di-n-octylphthalate 430 u 430 
Benzo(b)fluoranthene 430 u 430 
Benzo(k)fluoranthene 430 u 430 
Benzo(g,h,i)perylene 430 u 430 
Dibenz(a,h)anthracene 430 u 430 
Indeno(1,2,3-cd)pyrene 430 u 430 
Benzo(a)pyrene 430 u 430 



Table E-10 

(continued) 
Pa e 10 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.lg/kg) (J.lg/kg) 

103CH026 B03R14 2-8 N-nitroso-di-n-propylamine 430 u 430 
(cont'd) Hexachloroethane 430 u 430 

Nitrobenzene 430 u 430 
Isophorone 430 u 430 
Dimethylphthalate 430 u 430 
Acenaphthylene 430 u 430 
2,6-Dinitrotoluene 430 u 430 
3-Nitroaniline 2200 u 2200 
Acenaphthene 430 u 430 
2,4-Dinitrophenol 2200 u 2200 
4-Nitrophenol 2200 u 2200 
Dibenzofuran 430 u 430 
2,4-Dinitrotoluene 430 u 430 

t>:1 Diethylphthalate 430 u 430 
I Fluorene 430 u 430 
~ 4-Chlorophenyl-phenylether 430 u 430 
~ 
\0 2-Nitroaniline 2200 u 2200 

2-Chloronaphthalene 430 u 430 
2,4,5-Trichlorophenol 2200 u 2200 
2,4,6-Trichlorophenol 430 u 430 
Hexachlorocyclopentadiene 430 u 430 
2-Methylnaphthalene 430 u 430 
4-Chloro-3-methylphenol 430 u 430 
Hexachlorobutadiene 430 u 430 
2-Nitrophenol 430 u 430 
4-Chloroaniline 430 u 430 
Naphthalene 430 u 430 
1,2,4-Trichlorobenzene 430 u 430 
2,4-Dichlorophenol 430 u 430 
bis(2-Chloroethoxy)methane 430 u 430 
Benzoic acid 2200 u 2200 
2,4-Dimeth~henol 430 u 430 
1,3-Dichlorobenzene 430 u 430 
1,4-Dichlorobenzene 430 u 430 
Benzyl alcohol 430 u 430 
2-Chlorophenol 430 u 430 
bis(2-Chloroethyl)ether 430 u 430 

103CH027 B03R14 8-12 Phenol 500 u 500 
2-Methylphenol 500 u 500 
bis(2-Chloroisopropyl)ether 500 u 500 



tz:l 
I .... 

1\) 

0 

Pa e 11 of 36 

Sample ID 
Number 

103CH027 
(cont'd) 

Borehole 
Number• 

B03R14 

Sample Depth 
(ft) 

8-12 

Table E-10 

(continued) 

Analyte 

Phenanthrene 
Anthracene 
4-Methylphenol 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
N-nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-rnethylphenol 
N-Nitrosodiphenylamine 
4-Brornophenyl-phenylether 
Pentachlorophenol 
Hexachlorobenzene 
3-Nitroaniline 
2,6-Dinitrotoluene 
Acenaphthylene 
Dirnethylphthalate 

Concentration 
(J.lg/kg) 

500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 

1000 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 

2500 u 
2500 u 

500 u 
500 u 
500 u 
500 u 
500 u 

2500 u 
2500 u 

500 u 
500 u 

2500 u 
500 u 

2500 u 
500 u 
500 u 
500 u 

Detection 
Limit 

(J.lg/kg) 

500 
500 
500 
500 
500 
500 
500 

1000 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

2500 
2500 

500 
500 
500 
500 
500 

2500 
2500 

500 
500 

2500 
500 

2500 
500 
500 
500 



Table E-10 

(continued) 
Pa e 12 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) .. 

103CH027 B03R14 8-12 2-Nitroaniline 2500 u 2500 
(cont'd) 2-Chloronaphthalene 500 u 500 

2,4,5-Trichlorophenol 2500 u 2500 
2,4,6-Trichlorophenol 500 u 500 
Hexachlorocyclopentadiene 500 u 500 
2-Methylnaphthalene 500 u 500 
2-Nitrophenol 500 u 500 
4-Chloro-3-methylphenol 500 u 500 
Hexachlorobutadiene 500 u 500 
4-Chloroaniline 500 u 500 
Naphthalene 500 u 500 
1,2,4-Trichlorobenzene 500 u 500 
2,4-Dichlorophenol 500 u 500 

l:lj 
bis(2-Chloroethoxy)methane 500 u 500 

I Benzoic acid 2500 u 2500 
.... 2,4-Dimethylphenol 500 u 500 
N .... 1,4-Dichlorobenzene 500 u 500 

Benzyl alcohol 500 u 500 
1,2-Dichlorobenzene 500 u 500 
2-Chlorophenol 500 u 500 
1,3-Dichlorobenzene 500 u 500 
bis(2-Chloroethyl)ether 500 u 500 

103CH028 B03Rl4 12-14 Phenol 490 u 490 
1,4-Dichlorobenzene 490 u 490 
Benzyl alcohol 490 u 490 
1,2-Dichlorobenzene 490 u 490 
2-Methylphenol 490 u 490 
4-Nitrophenol 2500 u 2500 
Dibenzofuran 490 u 490 
2,4-Dinitrotoluene 490 u 490 
Diethylphthalate 490 u 490 
4-Chlorophenyl-phenylether 490 u 490 
Fluorene 490 u 490 
4-Nitroaniline 2500 u 2500 
4,6-Dinitro-2-methylphenol 2500 u 2500 
N-nitrosodiphenylamine 490 u 490 
4-Bromophenyl-phenylether 490 u 490 
Hexachlorobenzene 490 u 490 
Pentachlorophenol 2500 u 2500 



Table E-10 

(continued) 
Pa e 13 of 36 

Detection 
Sample ID Borehole sample Depth Concentration Limit 

Number Number• (ft) Analyte (J..Lg/kg) (J..Lg/kg) 

103CH02B B03R14 12-14 Phenanthrene 82 J 490 
(cont'd) Pyrena 490 u 490 

Butylbenzylphthalate 490 u 490 
3,3'-Dichlorobenzidine 990 u 990 
Benzo(a)anthracene 490 u 490 
Chrysene 490 u 490 
bis(2-Ethylhexyl)phthalate 490 u 490 
Di-n-octylphthalate 490 u 490 
Benzo(b)fluoranthene 490 u 490 
Benzo(k)fluoranthene 490 u 490 
Benzo(a)pyrene 490 u 490 
Indeno(1,2,3-cd)pyrene 490 u 490 
Dibenz(a,h)anthracene 490 u 490 

tJj 
Benzo(g,h,i)perylene 490 u 490 

I Fluoranthene 490 u 490 
.... Di-n-butylphthalate 490 u 490 
N 
N Anthracene 490 u 490 

2,4-Dinitrophenol 2500 u 2500 
Acenaphthene 490 u 490 
3-Nitroaniline 2500 u 2500 
2,6-Dinitrotoluene 490 u 490 
Acenaphthylene 490 u 490 
Dimethylphthalate 490 u 490 
2-Nitroaniline 2500 u 2500 
2-Chloronaphthalene 490 u 490 
2,4,5-Trichlorophenol 2500 u 2500 
2,4,6-Trichlorophenol 490 u 490 
Hexachlorocyclopentadiene 490 u 490 
2-Methylnaphthalene 490 u 490 
4-Chloro-3-methylphenol 490 u 490 
Hexachlorobutadiene 490 u 490 
4-Chloroaniline 490 u 490 
Naphthalene 490 u 490 
1,2,4-Trichlorobenzene 490 u 490 
2,4-Dichlorophenol 490 u 490 
bis(2-Chloroethoxy)methane 490 u 490 
Benzoic acid 2500 u 2500 
2,4-Dimethylphenol 490 u 490 
2-Nitrophenol 490 u 490 
tsophorone 490 u 490 



Table E-10 

(continued) 
Pa e 14 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JLgfkg) (/19/kg) 

103CH028 B03R14 12-14 Nitrobenzene 490 u 490 
(cont'd) Hexachloroethane 490 u 490 

N-nitroso-di-n-propylamine 490 u 490 
4-Methylphenol 490 u 490 
bis(2-Chloroisopropyl)ether 490 u 490 
2-Chlorophenol 490 u 490 
1,3-Dichlorobenzene 490 u 490 
bis(2-Chloroethyl)ether 490 u 490 

103CH031 B03R40 0-2 Phenol 490 u 490 
bis(2-Chloroethyl)ether 490 u 490 
2-Chlorophenol 490 u 490 
1,3-Dichlorobenzene 490 u 490 

1:>:1 1,4-Dichlorobenzene 490 u 490 
I 

...... Benzyl alcohol 490 u 490 

"' 1,2-Dichlorobenzene 490 u 490 w 
2-Methylphenol 490 u 490 
bis(2-Chloroisopropyl)ether 490 u 490 
2-Nitrophenol 490 u 490 
2,4-Dimethylphenol 490 u 490 
Benzoic acid 2400 u 2400 
bis(2-Chloroethoxy)methane 490 u 490 
2,4-Dichlorophenol 490 u 490 
1,2,4-Trichlorobenzene 490 u 490 
Naphthalene 93 J 490 
4-Chloroaniline 490 u 490 
Hexachlorobutadiene 490 u 490 
4-Chloro-3-methylphenol 490 u 490 
2-Methylnaphthalene 120 J 490 
Pentachlorophenol 2400 u 2400 
Phenanthrene 280 J 490 
Anthracene 54 J 490 
Di-n-butylphthalate 85 J 490 
Fluoranthene 450 J 490 
Hexachlorobenzene 490 u 490 
4-Bromophenyl-phenylether 490 u 490 
N-nitrosodiphenylamine 490 u 490 
2,4,5-Trichlorophenol 2400 u 2400 
2-Chloronaphthalene 490 u 490 
2-Nitroaniline 2400 u 2400 



Table E-10 

(continued) 
~age 15 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.lg/kg) (J.lg/kg) 

103CH031 B03R40 0-2 Dimethylphthalate 490 u 490 
(cont'd) Acenaphthylene 490 u 490 

Fluorene 490 u 490 
4-Nitroaniline 2400 u 2400 
4,6-Dinitro-2-methylphenol 2400 u 2400 
Pyrena 230 J 490 
Butylbenzylphthalate 490 u 490 
3,3'-Dichlorobenzidine 970 u 970 
Benzo(a)anthracene 200 J 490 
Chrysene 270 490 
bis(2-Ethylhexyl)phthalate 280 J 490 
Di-n-octylphthalate 490 u 490 
Benzo(b)fluoranthene 250 490 

trJ Benzo(k)fluoranthene 160 490 
I Benzo(a)pyrene 220 J 490 ...... 

1\) Indeno(l,2,3-cd)pyrene 210 490 
~ Dibenz(a,h)anthracene 490 u 490 

Benzo(g,h,i)perylene 270 J 490 
4-Chlorophenyl-phenylether 490 u 490 
Diethylphthalate 490 u 490 
2,4-Dinitrotoluene 490 u 490 
Dibenzofuran 490 u 490 
4-Nitrophenol 2400 u 2400 
2,4-Dinitrophenol 2400 u 2400 
Acenaphthene 490 u 490 
3-Nitroaniline 2400 u 2400 
2,6-Dinitrotoluene 490 u 490 
2,4,6-Trichlorophenol 490 u 490 
Hexachlorocyclopentadiene 490 u 490 
Isophorone 490 u 490 
Nitrobenzene 490 u 490 
Hexachloroethane 490 u 490 
N-nitroso-di-n-propylamine 490 u 490 
4-Methylphenol 490 u 490 

103CH032 B03R40 2-6 Phenol 480 u 480 
1,4-Dichlorobenzene 480 u 480 
Benzyl alcohol 480 u 480 
1,2-Dichlorobenzene 480 u 480 
2-Methylphenol 480 u 480 



Table E-10 

(continued) 
Pa e 16 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.Lgfkg) (J.Lg/kg) 

103CH032 B03R40 2-6 bis(2-Chloroisopropyl)ether 480 u 480 
(cont'd) 2,4-Dichlorophenol 480 u 480 

1,2,4-Trichlorobenzene 480 u 480 
Naphthalene 81 J 480 
4-Chloroaniline 480 u 480 
2-Chloronaphthalene 480 u 480 
N-nitrosodiphenylamine 480 u 480 
4-Bromophenyl-phenylether 480 u 480 
Butylbenzylphthalate 480 u 480 
3,3'-Dichlorobenzidine 950 u 950 
Benzo(a)anthracene 400 J 480 
Chrysene 490 480 
bis(2-Ethylhexyl)phthalate 1300 480 

tJj Di-n-octylphthalate 480 u 480 
I Indeno ( 1, 2, 3-cd )·pyrene 260 480 

...... Benzo(g,h,i)perylene 480 u 480 I\) 

t11 Dibenz(a,h)anthracene 480 u 480 
Benzo(a)pyrene 350 J 480 
Benzo(k)fluoranthene 230 J 480 
Benzo(b)fluoranthene 350 480 
Pyrena 460 J 480 
Fluoranthene 990 480 
Di-n-butylphthalate 480 u 480 
Anthracene 150 J 480 
Phenanthrene 590 480 
Pentachlorophenol 2400 u 2400 
Hexachlorobenzene 480 u 480 
4,6-Dinitro-2-methylphenol 2400 u 2400 
4-Nitroaniline 2400 u 2400 
Fluorene 480 u 480 
4-Chlorophenyl-phenylether 480 u 480 
Diethylphthalate 480 u 480 
2-Nitroaniline 2400 u 2400 
Dimethylphthalate 480 u 480 
2,4-Dinitrotoluene 480 u 480 
Dibenzofuran 480 u 480 
4-Nitrophenol 2400 u 2400 
2,4-Dinitrophenol 2400 u 2400 
Acenaphthene 480 u 480 
3-Nitroaniline 2400 u 2400 



Table E-10 

(continued) 
Pa e 17 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number" (ft) Analyte (J.'g/kg) (J.'g/kg) 

103CH032 B03R40 2-6 2,6-Dinitrotoluene 480 u 480 
(cont'd) Acenaphthylene 480 u 480 

2,4,5-Trichlorophenol 2400 u 2400 
2,4,6-Trichlorophenol 480 u 480 
Hexachlorocyclopentadiene 480 u 480 
2-Methylnaphthalene 92 J 480 
4-Chloro-3-methylphenol 480 u 480 
Hexachlorobutadiene 480 u 480 
4-Methylphenol 480 u 480 
N-nitroso-di-n-propylamine 480 u 480 
Hexachloroethane 480 u 480 
Nitrobenzene 480 u 480 
bis(2-Chloroethoxy)methane 480 u 480 

t>:! Benzoic acid 2400 u 2400 
I 2,4-Dimethylphenol 480 u 480 ...... 

1\) 2-Nitrophenol 480 u 480 
0'\ Isophorone 480 u 480 

bis(2-Chloroethyl)ether 480 u 480 
2-Chlorophenol 480 u 480 
1,3-Dichlorobenzene 480 u 480 

103CH033 B03R40 6-10 Phenol 710 u 710 
2-Chlorophenol 710 u 710 
1,3-Dichlorobenzene 710 u 710 
1,4-Dichlorobenzene 710 u 710 
Benzyl alcohol 710 u 710 
1,2-Dichlorobenzene 710 u 710 
2-Methylphenol 710 u 710 
bis(2-Chloroisopropyl)ether 710 u 710 
4-Methylphenol 710 u 710 
Isophorone 710 u 710 
2-Nitrophenol 710 u 710 
2,4-Dimethylphenol 710 u 710 
Benzoic acid 3500 u 3500 
2-Methylnaphthalene 710 u 710 
Hexachlorocyclopentadiene 710 u 710 
2,4,6-Trichlorophenol 710 u 710 
2,4-Dinitrophenol '3500 u 3500 
4-Nitrophenol 3SOO u 3500 
Dibenzofuran 710 u 710 



Table E-10 

(continued) 
Pa e 18 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number .. (ft) Analyte (J..'g/kg) (J..'g/kg) 

103CH033 B03R40 6-10 4-Bromophenyl-phenylether 710 u 710 
(cont'd) Benzo(g,h,i)perylene 710 u 710 

Dibenz(a,h)anthracene 710 u 710 
Indeno(1,2,3-cd)pyrene 710 u 710 
Benzo(a)pyrene 710 u 710 
Benzo(k)fluoranthene 710 u 710 
Benzo(b)fluoranthene 710 u 710 
Di-n-octylphthalate 710 u 710 
bis(2-Ethylhexyl)phthalate 1500 710 
N-nitrosodiphenylamine 710 u 710 
4,6-Dinitro-2-methylphenol 3500 u 3500 
4-Nitroaniline 3500 u 3500 
Fluorene 710 u 710 

tlj 4-Chlorophenyl-phenylether 710 u 710 
I Diethylphthalate 710 u 710 ...... 

1\.) 2,4-Dinitrotoluene 710 u 710 
-...I Acenaphthene 710 u 710 

3-Nitroaniline 3500 u 3500 
2,6-Dinitrotoluene 710 u 710 
Acenaphthylene 710 u 710 
Dimethylphthalate 710 u 710 
2-Nitroaniline 3500 u 3500 
2-Chloronaphthalene 710 u 710 
2,4,5-Trichlorophenol 3500 u 3500 
4-Chloro-3-methylphenol 710 u 710 
Hexachlorobutadiene 710 u 710 
4-Chloroaniline 710 u 710 
Naphthalene 710 u 710 
1,2,4-Trichlorobenzene 710 u 710 
2,4-Dichlorophenol 710 u 710 
bis(2-Chloroet9oxy)methane 710 u 710 
Nitrobenzene 710 u 710 
Hexachloroethane 710 u 710 
N-nitroso-di-n-propylamine 710 u 710 
Hexachlorobenzene 710 u 710 
Pentachlorophenol 3500 u 3500 
Phenanthrene 710 u 710 
Chrysene 710 u 710 
Benzo(a)anthracene 710 u 710 
3,3'-Dichlorobenzidine 1400 u 1400 



Table E-10 

(continued) 
Pa e 19 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number& (ft) Analyte (J.'g/kg) (J.&g/kg) 

103CH033 B03R40 6-10 Butylbenzylphthalate 710 u 710 
(cont'd) Pyrene 710 u 710 

Fluoranthene 710 u 710 
Di-n-butylphthalate 710 u 710 
Anthracene 710 u 710 
bis(2-Chloroethyl)ether 710 u 710 

103CH036 B03R50 0-2 Phenol 400 u 400 
Diethylphthalate 400 u 400 
4-Chlorophenyl-phenylether 400 u 400 
Fluorene 400 u 400 
Anthracene 400 u 400 
Di-n-butylphthalate 150 JB 400 

t':l Fluoranthene 220 J 400 
I Di-n-octylphthalate 400 u 400 

...... Benzo(b)fluoranthene 170 400 1\) 
(X) Benzo(k)fluoranthene 400 u 400 

Benzidine 2000 u 2000 
N-nitrosodimethylamine 400 u 400 
Benzo(g,h,i)perylene 400 u 400 
Dibenz(a,h)anthracene 400 u 400 
Indeno(l,2,3-cd)pyrene 400 u 400 
Benzo(a)pyrene 140 J 400 
bis(2-Ethylhexyl)phthalate 450 400 
Chrysene 180 J 400 
Benzo(a)anthracene 110 J 400 
3,3'-Dichlorobenzidine 800 u 800 
Butylbenzylphthalate 400 u 400 
Pyrene 150 J 400 
Phenanthrene 140 J 400 
Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
N-nitrosodiphenylamine 400 u 400 
4,6-Dinitro-2-methylphenol 2000 u 2000 
bis(2-Chloroethyl)ether 400 u 400 
Nitrobenzene 400 u 400 
Hexachloroethane 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
4-Methylphenol 400 u 400 



Table E-10 

(continued) 
Pa e 20 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte <J-'gfkg) (J.lg/kg) 

103CH036 B03R50 0-2 bis(2-Chloroisopropyl)ether 400 u 400 
(cont'd) 1,2-Dichlorobenzene 400 u 400 

1,4-Dichlorobenzene 400 u 400 
1,3-Dichlorobenzene 400 u 400 
Isophorone 400 u 400 
2-Nitrophenol 400 u 400 
2,4-Dimethylphenol 400 u 400 
bis(2-Chloroethoxy)methane 400 u 400 
2,4-Dichlorophenol 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
Naphthalene 50 J 400 
Hexachlorobutadiene 400 u 400 
4-Chloro-3-methylphenol 400 u 400 

l;rj Hexachlorocyclopentadiene 400 u 400 
I 2,4,6-Trichlorophenol 400 u 400 

1-' 2-Chloronaphthalene 400 u 400 
N 
\.0 Dimethylphthalate 400 u 400 

Acenaphthylene 400 u 400 
2,6-Dinitrotoluene 400 u 400 
2,4-Dinitrotoluene 400 u 400 
4-Nitrophenol 2000 u 2000 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 400 u 400 
2-Chlorophenol 400 u 400 

103CH037 BOJRSO 4-6 Phenol 480 u 480 
2-Chlorophenol 480 u 480 
1,4-Dichlorobenzene 480 u 480 
bis(2-Chloroisopropyl)ether 480 u 480 
4-Methylphenol 480 u 480 
N-nitroso-di-n-propylamine 480 u 480 
1,2-Dichlorobenzene 480 u 480 
1,3-Dichlorobenzene 480 u 480 
Hexachloroethane 480 u 480 
Nitrobenzene 480 u 480 
Isophorone 480 u 480 
2-Nitrophenol 480 u 480 
2,4-Dimethylphenol 480 u 480 
bis(2-Chloroethoxy)methane 480 u 480 
2,4-Dichlorophenol 480 u 480 



Table E-10 

(continued) 
Pa e 21 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit· 

Number Number• (ft) Analyte {Jjg/kg) (119/kg) 

103CH037 B03R50 4-6 1,2,4-Trichlorobenzene 480 u 480 
(corit'd) Naphthalene 120 J 480 

Hexachlorobutadiene 480 u 480 
4-Chloro-3-methylphenol 480 u 480 
Hexachlorocyclopentadiene 480 u 480 
2,4,6-Trichlorophenol 480 u 480 
Diethylphthalate 480 u 480 
4-Chlorophenyl-phenylether 480 u 480 
Fluorene 250 J 480 
4,6-Dinitro-2-methylphenol 2400 u 2400 
N-nitrosodiphenylamine 480 u 480 
Fluoranthene 1000 480 
Pyrene 630 480 

1:':1 Butylbenzylphthalate 480 u 480 
I 

..... 3,3'-Dichlorobenzidine 960 u 960 
w Indeno(1,2,3-cd)pyrene 480 u 480 
0 Dibenz(a,h)anthracene 480 u 480 

Benzo(g,h,i)perylene 480 u 480 
N-nitrosodimethylamine 480 u 480 
Benzidine 2400 u 2400 
Benzo(a)pyrene 480 u 480 
Benzo(k)fluoranthene 480 u 480 
Benzo(b)fluoranthene 480 u 480 
Di-n-octylphthalate 480 u 480 
Bis(2-Ethylhexyl)phthalate 340 J 480 
Chrysene 460 J 480 
Benzo(a)anthracene 310 J 480 
Di-n-butylphthalate 240 JB 480 
Anthracene 200 J 480 
Phenanthrene 1100 480 
Pentachlorophenol 2400 u 2400 
Hexachlorobenzene 480 u 480 
4-Bromophenyl-phenylether 480 u 480 
2,4-Dinitrotoluene 480 u 480 
4-Nitrophenol 2400 u 2400 
2,4-Dinitrophenol 2400 u 2400 
Acenaphthene 160 J 480 
2,6-Dinitrotoluene 480 u 480 
Acenaphthylene 480 u 480 



Table E-10 

(continued) 
Pa e 22 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.lgfkg) (J.lg/kg) 

103CH037 B03RSO 4-6 Dimethylphthalate 480 u 480 
(cont'd) 2-Chloronaphthalene 480 u 480 

bia(2-Chl?roethyl)ether 480 u 480 

103CH039 B03RSO 10-12 Phenol 440 u 440 
1,3-Dichlorobenzene 440 u 440 
1,4-Dichlorobenzene 440 u 440 
1,2-Dichlorobenzene 440 u 440 
bis(2-Chloroisopropyl)ether 440 u 440 
4-Methylphenol 440 u 440 
N-nitroso-di-n-propylamine 440 u 440 
Hexachloroethane 440 u 440 
Nitrobenzene 440 u 440 

tlj Isophorone 440 u 440 
I 2-Nitrophenol 440 u 440 ..... 1,2,4-Trichlorobenzene 440 u 440 w 

..... Naphthalene 440 u 440 
Hexachlorobutadiene 440 u 440 
4-Chloro-3-methylphenol 440 u 440 
Hexachlorocyclopentadiene 440 u 440 
2,4-Dinitrotoluene 440 u 440 
Diethylphthalate 440 u 440 
4-Chlorophenyl-phenylether 440 u 440 
Fluorene 440 u 440 
4,6-Dinitro-2~methylphenol 2200 u 2200 
N-nitrosodiphenylamine 440 u 440 
Pyrene 440 u 440 
Butylbenzylphthalate 440 u 440 
3,3'-Dichlorobenzidine 870 u 870 
Benzo(a)anthracene 440 u 440 
Chrysene 440 u 440 
N-nitrosodimethylamine 440 u 440 
Benzo(g,h,i)perylene 440 u 440 
Dibenz(a,h)anthracene 440 u 440 
Indeno(1,2,3-cd)pyrene 440 u 440 
Benzo(a)pyrene 440 u 440 
Benzo(k)fluoranthene 440 u 440 
Benzo(b)fluoranthene 440 u 440 
Di-n-octylphthalate 440 u 440 
bis(2-Ethylhexyl)phthalate 440 u 440 
Fluoranthene 440 u 440 



Table E-10 

(continued) 
Pa e 23 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J..Lg/kg) (J..Lg/kg) 

103CH039 B03RSO 10-12 Di-n-butylphthalate 160 JB 440 
(cont'd) Anthracene 440 u 440 

Phenanthrene 440 u 440 
Pentachlorophenol 2200 u 2200 
Hexachlorobenzene 440 u 440 
4-Bromophenyl-phenylether 440 u 440 
4-Nitrophenol 2200 u 2200 
2,4-Dinitrophenol 2200 u 2200 
Acenaphthene 440 u 440 
2,6-Dinitrotoluene 440 u 440 
Benzidine 2200 u 2200 
Acenaphthylene 440 u 440 
Dimethyl phthalate 440 u 440 

tJj 
2-Chloronaphthalene 440 u 440 

I 2,4,6-Trichlorophenol 440 u 440 
...... 2,4-Dichlorophenol 440 u 440 
w 
1\) bis(2-Chloroethoxy)methane 440 u 440 

2,4-Dimethylphenol 440 u 440 
2-Chlorophenol 440 u 440 
bis(2-Chloroethyl)ether 440 u 440 

103CH042 B03R033 0-2 bis(2-Ethylhexyl)phthalate 640 410 
Di-n-octylphthalate 410 u 410 
Benzo(b)fluoranthene 410 u 410 
Benzo(k)fluoranthene 410 u 410 
Benzo(a)pyrene 410 u 410 
2,4,6-Trichlorophenol 410 u 410 
2,4,5-Trichlorophenol 2000 u 2000 
2-Chloronaphthalene 410 u 410 
2-Nitroaniline 2000 u 2000 
Nitrobenzene 410 u 410 
Isophorone 410 u 410 
2-Nitrophenol 410 u 410 
2,4-Dimethylphenol 410 u 410 
Benzoic acid 2000 u 2000 
bis(2-Chloroethoxy)methane 410 u 410 
2,4-Dichlorophenol 410 u 410 
1,2,4-Trichlorobenzene 410 u 410 
Naphthalene 410 u 410 
1,3-Dichlorobenzene 410 u 410 



Table E-10 

(continued) 
Pa e 24 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

l03CH042 B03R033 0-2 bis(2-Chloroisopropyl)ether 410 u 410 
(cont'd) 4-Methylphenol 410 u 410 

N-nitroso-di-n-propylamine 410 u 410 
Hexachloroethane 410 u 410 
Phenol 410 u 410 
bis(2-Chloroethyl)ether 410 u 410 
2-Chlorophenol 410 u 410 
2-Methylphenol 410 u 410 
1,2-Dichlorobenzene 410 u 410 
Benzyl alcohol 410 u 410 
1,4-Dichlorobenzene 410 u 410 
Hexachlorocyclopentadiene 410 u 410 
2-Methylnaphthalene 410 u 410 

t'1 4-Chloro-3-methylphenol 410 u 410 I 
1-' Hexachlorobutadiene 410 u 410 
w Indeno(1,2,3-cd)pyrene 410 u 410 w 

Dibenz(a,h)anthracene 410 u 410 
Benzo(g,h,i)perylene 410 u 410 
Phenanthrene 410 u 410 
Anthracene 410 u 410 
Di-n-butylphthalate 410 u 410 
Diethylphthalate 410 u 410 
4-Chlorophenyl-phenylether 410 u 410 
Fluorene 410 u 410 
4-Nitroaniline 2000 u 2000 
4,6-Dinitro-2-methylphenol 2000 u 2000 
N-nitrosodiphenylamine 410 u 410 
4-Chloroaniline 410 u 410 
2,4-Dinitrotoluene 410 u 410 
Dibenzofuran 410 u 410 
4-Nitrophenol 2000 u 2000 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene. 410 u 410 
3-Nitroaniline 2000 u 2000 
2,6-Dinitrotoluene 410 u 410 
Acenaphthylene 410 u 410 
Dimethylphthalate 410 u 410 
Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 410 u 410 
4-Bromophenyl-phenylether 410 u 410 



Table E-10 

(continued) 
Pa e 25 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.Lg/kg) (J.Lg/kg) 

103CH042 B03R033 0-2 Chrysene 83 J 410 
(cont'd) Benzo(a)anthracene 83 J 410 

3,3'-Dichlorobenzidine 820 u 820 
Butylbenzylphthalate 410 u 410 
Pyrena 110 J 410 
Fluoranthene 170 J 410 

103CH043 B03R033 2-6 Benzo(b)fluoranthene 130 J 440 
Benzo(k)fluoranthene 440 u 440 
Benzo(a)pyrene 440 u 440 
Indeno(l,2,3-cd)pyrene 440 u 440 
Dibenz(a,h)anthracene 440 u 440 
Benzo(g,h,i)perylene 440 u 440 

ts1 Di-n-butylphthalate 440 u 440 
I 4,6-Dinitro-2-methylphenol 2200 u 2200 ..... 
w N-nitrosodiphenylamine 440 u 440 
lA 4-Bromophenyl-phenylether 440 u 440 

Hexachlorobenzene 440 u 440 
Pentachlorophenol 2200 u 2200 
Phenanthrene 140 J 440 
Anthracene 440 u 440 
2,6-Dinitrotoluene 440 u 440 
3-Nitroaniline 2200 u 2200 
Acenaphthene 440 u 440 
2,4-Dinitrophenol 2200 u 2200 
4-Nitrophenol 2200 u 2200 
Dibenzofuran 440 u 440 
2,4-Dinitroto1uene 440 u 440 
Diethylphthalate 440 u 440 
4-Chlorophenyl-phenylether 440 u 440 
Hexachlorocyclopentadiene 440 u 440 
2,4,6-Trichlorophenol 440 u 440 
2,4,5-Trichlorophenol 2200 u 2200 
2-Chloronaphthalene 440 u 440 
2-Nitroaniline 2200 u 2200 
Dimethylphtha1ate 440 u 440 
Acenaphthylene 440 u 440 
2-Nitrophenol 440 u 440 
2,4-Dimethylphenol 440 u 440 
Benzoic acid 2200 u 2200 



Table E-10 

(continued) 
Pa e 26 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.Lg/kg) (fJg/kg) 

103CH043 B03R033 2-6 bis(2-Chloroethoxy)methane 440 u 440 
(cont'd) 2,4-Dichlorophenol 440 u 440 

1,2,4-Trichlorobenzene 440 u 440 
Naphthalene 440 u 440 
4-Chloroaniline 440 u 440 
Hexachlorobutadiene 440 u 440 
2-Methylphenol 440 u 440 
bis(2-Chloroisopropyl)ether 440 u 440 
4-Methylphenol 440 u 440 
N-nitroso-di-'n-propylamine 440 u 440 
Hexachloroethane 440 u 440 
Nitrobenzene 440 u 440 
Isophorone 440 u 440 

t1j Phenol 440 u 440 
I bis(2-Chloroethyl)ether 440 u 440 

....... 2-Chlorophenol 440 u 440 w 
tn 1,3-Dichlorobenzene 440 u 440 

1,4-Dichlorobenzene 440 u 440 
1,2-Dichlorobenzene 440 u 440 
Benzyl alcohol 440 u 440 
2-Methylnaphthalene 150 J 440 
4-Chloro-3-methylphenol 440 u 440 
4-Nitroaniline 2200 u 2200 
Fluorene 440 u 440 
Di-n-octylphthalate 440 u 440 
bis(2-Ethylhexyl)phthalate 770 440 
Chrysene 130 J 440 
Benzo(a)anthracene 130 J 440 
3,3'-Dichlorobenzidine 880 u 880 
Butylbenzylphthalate 440 u 440 
Pyrene 160 J 440 
Fluoranthene 210 J 440 

103CH044 B03R033 6-8 Benzo(a)pyrene 470 u 470 
Dibenz(a,h)anthracene 470 u 470 
Anthracene 470 u 470 
Di-n-butylphthalate 470 u 470 
Fluoranthene 68 J 470 
Acenaphthene 470 u 470 
2,4-Dinitrophenol 2400 u 2400 



Table E-10 

(continued) 
Pa e 27 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.&g/kg) (J.&g/kg) 

103CH044 B03R033 6-8 4-Nitrophenol 2400 u 2400 
(coz:tt'd) Dibenzofuran 470 u 470 

2,4-Dinitrotoluene 470 u 470 
Diethylphthalate 470 u 470 
4-Chlorophenyl-phenylether 470 u 470 
Fluorene 470 u 470 
4-Nitroaniline 2400 u 2400 
Hexachlorocyclopentadiene 470 u 470 
2,4,6-Trichlorophenol 470 u 470 
2,4,5-Trichlorophenol 2400 u 2400 
2-Chloronaphthalene 470 u 470 
Nitrobenzene 470 u 470 
Isophorone 470 u 470 

1:>:1 
2-Nitrophenol 470 u 470 

I 2,4-Dimethylphenol 470 u 470 
~ Phenol 470 u 470 w 
m bis(2-Chloroethyl)ether 470 u 470 

2-Chlorophenol 470 u 470 
1,3-Dichlorobenzene 470 u 470 
1,4-Dichlorobenzene 470 u 470 
Benzyl alcohol 470 u 470 
1,2-Dichlorobenzene 470 u 470 
Hexachloroethane 470 u 470 
N-nitroso-di-n-propylamine 470 u 470 
4-Methylphenol 470 u 470 
bis(2-Chloroisopropyl)ether 470 u 470 
2-Methylphenol 470 u 470 
2-Methylnaphthalene 470 u 470 
4-Chloro-3-methylphenol 470 u 470 
Hexachlorobutadiene 470 u 470 
4-Chloroaniline 470 u 470 
Naphthalene 470 u 470 
1,2,4-Trichlorobenzene 470 u 470 
2,4-Dichlorophenol 470 u 470 
bis(2-Chloroethoxy)methane 470 u 470 
Benzoic acid 2400 u 2400 
3-Nitroaniline 2400 u 2400 
2,6-Dinitrotoluene 470 u 470 
Acenaphthylene 470 u 470 
Dimethylphthalate 470 u 470 



Pa e 28 of 36 

Sample ID 
Number 

103CH044 
(cont'd) 

103CH047 

Borehole 
Number• 

B03R033 

B03R052 

Sample Depth 
(ft) 

6-8 

0-2 

Table E-10 

(continued) 

Analyte 

2-Nitroaniline 
Phenanthrene 
Pentachlorophenol 
Hexachlorobenzene 
4-Bromophenyl-phenylether 
N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
Benzo(k)fluoranthene 
Benzo(b)fluoranthene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 
Butylbenzylphthalate 
Pyrene 
Benzo(g,h,i)perylene 
Indeno(1,2,3-cd)pyrene 

Phenol 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
N-nitroso-di-n-propylamine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
3,3'-Dichlorobenzidine 
Butylbenzylphthalate 
Pyrene 
Fluoranthene 
Di-n-butylphthalate 
Anthracene 

Concentration 
(pg/kg) 

2400 u 
470 u 

2400 u 
470 u 
470 u 
470 u 

2400 u 
470 u 
470 u 
470 u 
380 J 
470 u 
470 u 
950 u 
470 u 
470 u 
470 u 
470 u 

400 u 
400 u 
400 u 
400 u 
400 u 

60 J 
89 J 

110 J 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
810 u 
.400 u 

78 J 
llOJ 
120 J 
400 u 

Detection 
Limit 

(pgfkg) 

2400 
470 

2400 
470 
470 
470 

2400 
470 
470 
470 
470 
470 
470 
950 
470 
470 
470 
470 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
810 
400 
400 
400 
400 
400 



Table E-10 

(continued) 
Pa e 29 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J..lg/kg) (J..lg/kg) 

103CH047 B03R052 0-2 Phenanthrene 55 J 400 
(cont'd) Pentachlorophenol 2000 u 2000 

Hexachlorobenzene 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
N-nitrosodiphenylamine 400 u 400 
4,6-Dinitro-2-methylphenol 2000 u 2000 
4-Nitroaniline 2000 u 2000 
Fluorene 400 u 400 
4-Chlorophenyl-phenylether 400 u 400 
Diethylphthalate 400 u 400 
2,4-Dinitrotoluene 400 u 400 
Dibenzofuran 400 u 400 
4-Nitrophenol 2000 u 2000 

tzj 2,4-Dinitrophenol 2000 u 2000 
I Acenaphthene 400 u 400 

f.-' 
w Hexachloroethane 400 u 400 
Q) Nitrobenzene 400 u 400 

3-Nitroaniline 2000 u 2000 
2,6-Dinitrotoluene 400 u 400 
Acenaphthylene 400 u 400 
Dimethylphthalate 400 u 400 
2-Nitroaniline 2000 u 2000 
2-Chloronaphthalene 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 
2,4,6-Trichlorophenol 400 u 400 
Hexachlorocyclopentadiene 400 u 400 
2-Methylnaphthalene 400 u 400 
4-Chloro-3-methylphenol 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloroaniline 400 u 400 
Naphthalene 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
2,4-Dichlorophenol 400 u 400 
bis(2-Chloroethoxy)methane 400 u 400 
Benzoic acid 2000 u 2000 
2,4-Dimethylphenol 400 u 400 
2-Nitrophenol 400 u 400 
Isophorone 400 u 400 
1,4-Dichlorobenzene ' 400 u 400 
Benzyl alcohol 400 u 400 



Table E-10 

(continued) 
Pa e 30 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

103CH047 B03R052 ·o-2 1,2-Dichlorobenzene 400 u 400 
(cont'd) 2-Chlorophenol 400 u 400 

1,3-Dichlorobenzene 400 u 400 
bis(2-Chloroethyl)ether 400 u 400 

103CH048 B03R052 2-6 Phenol 4200 u 4200 
2-Methylphenol 4200 u 4200 
bis(2-Chloroisopropyl)ether 4200 u 4200 
4-Methylphenol 4200 u 4200 
N-nitroso-di-n-propylamine 4200 u 4200 
Hexachloroethane 4200 u 4200 
Nitrobenzene 4200 u 4200 
Benzo(a)pyrene 4200 u 4200 

t>1 Indeno(1,2,3-cd)pyrene 4200 u 4200 
I Dibenz(a,h)anthracene 4200 u 4200 ...... 
w Benzo(g,h,i)perylene 4200 u 4200 
\0 Benzo(k)fluoranthene 4200 u 4200 

Benzo(b)fluoranthene 4200 u 4200 
Di-n-octylphthalate 4200 u 4200 
bis(2-Ethylhexyl)phthalate 4200 u 4200 
Chrysene 4200 u 4200 
Benzo(a)anthracene 4200 u 4200 
3,3'-Dichlorobenzidine 8300 u 8300 
Butylbenzylphthalate 4200 u 4200 
Pyrene 4200 u 4200 
Fluoranthene 4200 u 4200 
Di-n-butylphthalate 4200 u 4200 
Anthracene 4200 u 4200 
Phenanthrene 4200 u 4200 
Pentachlorophenol 21000 u 21000 
Hexachlorobenzene 4200 u 4200 
4-Bromophenyl-phenylether 4200 u 4200 
N-nitrosodiphenylamine 4200 u 4200 
4,6-Dinitro-2-methylphenol 21000 u 21000 
4-Nitroaniline 21000 u 21000 
Fluorene 4200 u 4200 
4-Chlorophenyl-phenylether 4200 u 4200 
Diethylphthalate 4200 u 4200 
2,4-Dinitrotoluene 4200 u 4200 
Isophorone 4200 u 4200 



Table E-10 

(continued) 
Pa e 31 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte Wg/kg) (J.&g/kg) 

103CH048 B03R052 2-6 2-Nitrophenol 4200 u 4200 
(cont'd) Dibenzofuran 4200 u 4200 

4-Nitrophenol 21000 u 21000 
2,4-Dinitrophenol 21000 u 21000 
Acenaphthene 4200 u 4200 
3-Nitroaniline 21000 u 21000 
2,6-Dinitrotoluene 4200 u 4200 
Acenaphthylene 4200 u 4200 
Dimethylphthalate 4200 u 4200 
2-Nitroaniline 21000 u 21000 
2-Chloronaphthalene 4200 u 4200 
2,4,5-Trichlorophenol 21000 u 21000 
2,4,6-Trichlorophenol 4200 u 4200 

tz:l Hexachlorocyclopentadiene 4200 u 4200 
I 2-Methylnaphthalene 4200 u 4200 ..... 

ob 4-Chloro-3-methylphenol 4200 u 4200 
0 Hexachlorobutadiene 4200 u 4200 

4-Chloroaniline 4200 u 4200 
Naphthalene 4200 u 4200 
1,2,4-Trichlorobenzene 4200 u 4200 
2,4-Dichlorophenol 4200 u 4200 
bis(2-Chloroethoxy)methane 4200 u 4200 
Benzoic acid 21000 u 21000 
2,4-Dimethylphenol 4200 u 4200 
1,4-Dichlorobenzene 4200 u 4200 
Benzyl alcohol 4200 u 4200 
1,2-Dichlorobenzene 4200 u 4200 
2-Chlorophenol 4200 u 4200 
1,3-Dichlorobenzene 4200 u 4200 
bis(2-Chloroethyl)ether 4200 u 4200 

103CH049 B03R052 6-8 Phenol 420 u 420 
bis(2-Chloroisopropyl)ether 420 u 420 
4-Methylphenol 420 u 420 
N-nitroso-di-n-propylamine 420 u 420 
Hexachloroethane 420 u 420 
Nitrobenzene 420 u 420 
Isophorone 420 u 420 
2-Nitrophenol 420 u 420 
Benzo(g,h,i)perylene 420 u 420 



Table E-10 

(continued) 
Pa e 32 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JLgfkg) (JLg/kg) 

103CH049 B03R052 6-8 Dibenz(a,h)anthracene 420 u 420 
(cont'd) Indeno(l,2,3-cd)pyrene 420 u 420 

Benzo(a)pyrene 420 u 420 
Benzo(k)fluoranthene 420 u 420 
Benzo(b)fluoranthene 420 u 420 
Di-n-octylphthalate 420 u 420 
bis(2-Ethylhexyl)phthalate 89 J 420 
Chrysene 420 u 420 
Benzo(a)anthracene 420 u 420 
3,3'-Dichlorobenzidine 840 u 840 
Butylbenzylphthalate 420 u 420 
Pyrene 420 u 420 
Fluoranthene 420 u 420 

t'l Di-n-butylphthalate . 47 J 420 
1 Anthracene 420 u 420 

...... Phenanthrene 420 u 420 .r:>o 

...... Pentachlorophenol 2100 u 2100 
Hexachlorobenzene 420 u 420 
4-Bromophenyl-phenylether 420 u 420 
N-nitrosodiphenylamine 420 u 420 
4,6-Dinitro-2-methylphenol 2100 u 2100 
4-Nitroaniline 2100 u 2100 
Fluorene 420 u 420 
2,4-Dimethylphenol 420 u 420 
4-Chlorophenyl-phenylether 420 u 420 
Diethylphthalate 420 u 420 
2,4-Dinitrotoluene 420 u 420 
Dibenzofuran 420 u 420 
4-Nitrophenol 2100 u 2100 
2,4-Dinitrophenol 2100 u 2100 
Acenaphthene 420 u 420 
3-Nitroaniline 2100 u 2100 
2,6-Dinitrotoluene 420 u 420 
Acenaphthylene 420 u 420 
Dimethylphthalate 420 u 420 
2-Nitroaniline 2100 u 2100 
2-Chloronaphtha1ene 420 u 420 
2,4,5-Trich1oropheno1 2100 u 2100 
2,4,6-Trichlorophenol 420 u 420 
Hexachlorocyclopentadiene 420 u 420 



Table Eo:-10 

(continued) 
Pa e 33 of 36 

- Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

103CH049 B03R052 6-8 2-Methylnaphthalene 420 u 420 
(cont'd) 4-Chloro-3-methylphenol 420 u 420 

Hexachlorobutadiene 420 u 420 
4-Chloroaniline . 420 u 420 
Naphthalene 420 u 420 
1,2,4-Trichlorobenzene 420 u 420 
2,4-Dichlorophenol 420 u 420 
bis(2-Chloroethoxy)methane 420 u 420 
Benzoic acid 2100 u 2100 
1,4-Dichlorobenzene 420 u 420 
Benzyl alcohol 420 u 420 
1,2-Dichlorobenzene 420 u 420 
2-Methylphenol 420 u 420 

t>1 2-Chlorophenol 420 u 420 
I 1,3-Dichlorobenzene 420 u 420 

..... bis(2-Chloroethyl)ether 420'0 420 
A 
1\) 

103CH050 B03R060 0-2 Phenol 430 u 430 
1,4-Dichlorobenzene 430 u 430 
Benzyl alcohol 430 u 430 
1,2-Dichlorobenzene 430 u 430 
4-Nitrophenol 2200 u 2200 
Dibenzofuran 430 u 430 
2,4-Dinitrotoluene 430 u 430 
Diethylphthalate 430 u 430 
4-Chlorophenyl-phenylether 430 u 430 
Fluorene 430 u 430 
4-Nitroaniline 2200 u 2200 
4,6-Dinitro-2-methylphenol 2200 u 2200 
N-nitrosodiphenylamine 430 u 430 
4-Bromophenyl-phenylether 430 u 430 
Hexachlorobenzene 430 u 430 
Pentachlorophenol 2200 u 2200 
Phenanthrene 430 u 430 
Anthracene 430 u 430 
Di-n-butylphthalate 430 u 430 
Fluoranthene 430 u 430 
Pyrena 430 u 430 
Butylbenzylphthalate 430 u 430 
3,3'-Dichlorobenzidine 870 u 870 



Table E-10 

{continued) 
Pa e 34 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (l'g/kg) (J.'g/kg) 

103CH050 B03R060 0-2 Benzo(a)anthracene 430 u 430 
(cont'd) Chryaene 430 u 430 

bis(2-Ethylhexyl)phthalate 430 u 430 
Di-n-octylphthalate 430 u 430 
Benzo(b)fluoranthene 430 u 430 
Benzo(k)fluoranthene 430 u 430 
Benzo(a)pyrene 430 u 430 
Indeno(1,2,3-cd)pyrene 430 u 430 
Dibenz(a,h)anthracene 430 u 430 
Benzo(g,h,i)perylene 430 u 430 
2,4-Dinitrophenol 2200 u 2200 
Acenaphthene 430 u 430 
3-Nitroaniline 2200 u 2200 

tr:1 2,6-Dinitrotoluene 430 u 430 
I Acenaphthylene 430 u 430 ..... 

,c. Dimethylphthalate 430 u 430 w 2-Nitroaniline 2200 u 2200 
2-Chloronaphthalene 430 u 430 
2,4,5-Trichlorophenol 2200 u 2200 
2,4,6-Trichlorophenol 430 u 430 
Hexachlorocyclopentadiene 430 u 430 
2-Methylnaphthalene 430 u 430 
4-Chloro-3-methylphenol 430 u 430 
Hexachlorobutadiene 430 u· 430 
4-Chloroaniline 430 u 430 
Naphthalene 430 u 430 
1,2,4-Trichlorobenzene 430 u 430 
2,4-Dichlorophenol 430 u 430 
bis(2-Chloroethoxy)methane 430 u 430 
Benzoic acid 2200 u 2200 
2,4-Dimethylphenol 430 u 430 
2-Nitrophenol 430 u 430 
Isophorone 430 u 430 
Nitrobenzene 430 u 430 
Hexachloroethane 430 u 430 
N-nitroso-di-n-propylamine 430 u 430 
4-Methylphenol 430 u 430 
bis(2-Chloroisopropyl)ether 430 u 430 
2-Methylphenol 430 u 430 



Table E-10 

(continued) 
Pa e 35 of 36 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J..lg/kg) (J..lg/kg) 

103CH050 B03R060 0-2 2-Chlorophenol 430 u 430 
(cont'd) 1,3-Dichlorobenzene 430 u 430 

bis(2-Chloroethyl)ether 430 u 430 

103CH051 B03R60 2-6 Phenol 420 u 420 
Benzo(g,h,i)perylene 420 u 420 
Dibenz(a,h)anthracene 420 u 420 
Indeno(1,2,3-cd)pyrene 420 u 420 
Benzo(a)pyrene 420 u 420 
Benzo(k)fluoranthene 420 u 420 
Benzo(b)fluoranthene 420 u 420 
Di-n-octylphthalate 420 u 420 
bis(2-Ethylhexyl)phthalate 420 u 420 

tz:l Chrysene 420 u 420 
I 
~ Benzo(a)anthracene 420 u 420 
.c. 3,3'-Dichlorobenzidine 840 u 840 .c. 

Butylbenzylphtha·late 420 u 420 
Pyrene 420 u 420 
Fluoranthene 420 u 420 
Di-n-butylphthalate 180 J 420 
Acenaphthene 420 u 420 
2,4-Dinitrophenol 2100 u 2100 
4-Nitrophenol 2100 u 2100 
Dibenzofuran 420 u· 420 
2,4-Dinitrotoluene 420 u 420 
Diethylphthalate 420 u 420 
4-Chlorophenyl-phenylether 420 u 420 
Fluorene 420 u 420 
4-Nitroaniline 2100 u 2100 
4,6-Dinitro-2-methylphenol 2100 u 2100 
N-nitrosodiphenylamine 420 u 420 
4-Bromophenyl-phenylether 420 u 420 
Hexachlorobenzene 420 u 420 
Pentachlorophenol 2100 u 2100 
Phenanthrene 420 u 420 
Anthracene 420 u 420 
3-Nitroaniline 2100 u 2100 
2,6-Dinitrotoluene . 420 u 420 
Acenaphthylene 420 u 420 
Dimethyl phthalate 420 u 420 



Pa e 36 of 36 

Sample ID 
Number 

103CH051 
(cont'd) 

Borehole 
Number" 

B03R60 

Sample Depth 
(ft) 

2-6 

•sampling locations are shown in Figure 2-8. 

Table E-10 

(continued) 

Analyte 

2-Nitroaniline 
2-Chloronaphthalene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorocyclopentadiene 
2-Methylnaphthalene 
4-Chloro-3-methylphenol 
Hexachlorobutadiene 
4-Chloroaniline 
Naphthalene 
1,2,4-Trichlorobenzene 
2,4-Dichlorophenol 
Bis(2-chloroethoxy)methane 
Benzoic acid 
2,4-Dimethylphenol 
2-Nitrophenol 
Isophorone 
Nitrobenzene 
Hexachloroethane 
N-nitroso-di-n-propylamine 
4-Methylphenol 
bis(2-Chloroisopropyl)ether 
2-Methylphenol 
1,2-Dichlorobenzene 
Benzyl alcohol 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
2-Chlorophenol 
bis(2-Chloroethyl)ether 

~ - Undetected. Value reported is the detection limit value. 

0 J - Value estimated by laboratory. 

dJB - Value estimated by laboratory; analyte also found in laboratory blank. 

Detection 
Concentration Limit 

(J.'g/kg) (J.'g/kg) 

2100 u 2100 
420 u 420 

2100 u 2100 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 

2100 u 2100 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 
420 u 420 



Table E-ll 

First Phase Sampling Results for Pesticides/PCBs in Soil at Ashland 1 

Pa e 1 of 9 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

103CH005 B03R017 0-2 Alpha-BHC 85 ub 85 
Beta-BHC 85 u 85 
Gamma-BHC (lindane) 85 u 85 
Delta-BHC 85 u 85 
Dieldrin 170 u 170 
Endosulfan I 85 u 85 
Heptachlor epoxide 85 u 85 
Aldrin 85 u 85 
Heptachlor 85 u 85 
Gamma chlordane 850 u 850 
Alpha chlordane 850 u 850 
Endrin ketone 170 u 170 

tzj Methoxychlor 850 u 850 
I 4,4'-DDT 170 u 170 ..... Endosulfan sulfate 170 u 170 
~ 
m 4,.4 I -DDD 170 u 170 

Endosulfan II 170 u 170 
Endrin 170 u 170 
4,4'-DDE 170 u 170 
Aroclor-1260 1700 u 1700 
Aroclor-1254 1700 u 1700 
Aroclor-1248 850 u 850 
Aroclor-1242 850 u 850 
Aroclor-1232 850 u 850 
Aroclor-1221 850 u 850 
Aroclor-1016 850 u 850 
Toxaphene 1700 u 1700 

103CH006 B03R017 2-6 Alpha-BHC 93 u 93 
Beta-BHC 93 u 93 
Heptachlor epoxide 93 u 93 
4,4'-DDD 190 u 190 
Endosulfan II 190 u 190 
Endrin 190 u 190 
4,4'-DDE 190 u 190 
Dieldrin 190 u 190 
Endosulfan I 93 u 93 
Aldrin 93 u 93 
Heptachlor 93 u 93 
Gamma-BHC (lindane) 93 u 93 
Delta-BHC 93 u 93 



Table E-11 

(continued) 
Pa e 2 of 9 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number (ft) Analyte (mg/kg) (mg/kg) 

103CH006 B03R017 2-6 4,4'-DDT 190 u 190 
(cont'd) Aroclor-1232 930 u 930 

Aroclor-1260 1900 u 1900 
Aroclor-1254 1900 u 1900 
Aroclor-1248 930 u 930 
Aroclor-1242 930 u 930 
Aroclor-1221 930 u 930 
Aroclor-1016 930 u 930 
Toxaphene 1900 u 1900 
Gamma chlordane 930 u 930 
Alpha chlordane 930 u 930 
Endrin ketone 190 u 190 
Methoxychlor 930 u 930 

1:'1 Endosulfan sulfate 190 u 190 
I 

..... 

.b 103CH017 B03R026 0-2 Alpha-BHC 140 u 140 

...,J Delta-BHC 200 140 
Heptachlor 140 u 140 
Heptachlor epoxide 140 u 140 
Dieldrin 270 u 270 
Endrin 270 u 270 
4,4'-DDD 270 u 270 
4,4'-DDT 270 u 270 
Endrin ketone 270 u 270 
Gamma chlordane 1400 u 1400 
Aroclor-1016 1400 u 1400 
Aroclor-1232 1400 u 1400 
Aroclor-1248 1400 u 1400 
Aroclor-1260 2700 u 2700 
Aroclor-1254 2700 u 2700 
Aroclor-1242 1400 u 1400 
Aroclor-1221 1400 u 1400 

.Toxaphene 2700 u 2700 
Alpha chlordane 1400 u 1400 
Methoxychlor 1400 u 1400 
Endosulfan sulfate 270 u 270 
Endosulfan II 270 u 270 
4,4'-DDE 270 u 270 
Endosulfan I 140 u 140 
Aldrin 140 u 140 
Gamma-BHC (lindane) 140 u 140 
Beta-BHC 140 u 140 



Table E-11 

{continued) 
Pa e 3 of 9 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number (ft) Analyte (mg/kg) (mg/kg) 

103CH018 B03R026 2-8 Alpha-BHC 110 u 110 
Endrin 220 u 220 
Endosulfan II 220 u 220 
Endosulfan sulfate 220 u 220 
4,4'-DDT 220 u 220 
Methoxychlor 1100 u 1100 
Alpha chlordane 1100 u 1100 
Gamma chlordane 1100 u 1100 
Toxaphene 2200 u 2200 
Aroclor-1221 1100 u 1100 
Aroclor-1232 1100 u 1100 
Aroclor-1242 1100 u 1100 
Aroclor-1254 2200 u 2200 

t":: Aroclor-1260 2200 u 2200 
I Aroclor-1248 1100 u 1100 

...... Aroclor-1016 1100 u 1100 ll:>o 
0) Endrin ketone 220 u 220 

4,4'-DDD 220 u 220 
Aldrin 110 u 110 
Heptachlor epoxide 110 u 110 
Endosulfan I 110 u 110 
Dieldrin 220 u 220 
4,4'-DDE 220 u 220 
Heptachlor 110 u 110 
Delta-BHC 110 u 110 
Gamma-BHC (lindane) 110 u 110 
Beta-BHC 110 u 110 

103CH031 B03R40 0-2 Alpha-BHC 110 u 110 
'l\T:"oclor-1016 1100 u 1100 
~~ "':Jclor-1248 1100 u 1100 
::, ,, r.Jc lor-12 60 2100 u 2100 
Aroclor-1254 2100 u 2100 
Aroclor-1242 1100 u 1100 
Aroclor-1232 1100 0 1100 
Aroclor-1221 1100 0 1100 
Toxaphene 2100 0 2100 
Gamma chlordane 1100 u 1100 
Beta-BHC llOU 110 
Heptachlor 1100 110 
Endosulfan I llOU 110 
Endrin 210 u 210 



Pa e 4 of 9 

Sample ID 
Number 

103CH031 
(cont'd) 

103CH032 

Borehole 
Number 

B03R40 

B03R40 

sample Depth 
(ft) 

0-2 

2-6 

Table E-11 

(continued) 

Analyte 

4,4'-DDE 
Dieldrin 
Heptachlor epoxide 
Aldrin 
Gamma-BHC (lindane) 
Delta-BHC 
Endosulfan II 
4,4'-DDT 
Alpha chlordane 
Endrin ketone 
Methoxychlor 
Endosulfan sulfate 
4,4'-DDD 

Alpha-BHC 
Delta-BHC 
Beta-BHC 
Heptachlor 
Aldrin 
Endosulfan I 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Endrin ketone 
Toxaphene 
Aroclor-1221 
Aroclor-1242 
Aroclor-1260 
Aroclor-1254 
Aroclor-1248 
Aroclor-1232 
Aroclor-1016 
Gamma chlordane 
Alpha chlordane 
Methoxychlor 
Endosulfan sulfate 
Endosulfan II 
Endrin 
Dieldrin 
Heptachlor epoxide 
Gamma-BHC (lindane) 

Detection 
Concentration Limit 

(mgfkg) (mgfkg) 

210 u 210 
210 u 210 
110 u 110 
110 u 110 
110 u 110 
110 u 110 
210 u 210 
210 u 210 

1100 u 1100 
210 u 210 

1100 u 1100 
210 u 210 
210 u 210 

100 u 100 
100 u 100 
100 u 100 
100 u 100 
100 u 100 
100 u 100 
210 u 210 
210 u 210 
210 u 210 
210 u 210 

2100 u 2100 
1000 u 1000 
1000 u 1000 
2100 u 2100 
2100 u 2100 
1000 u 1000 
1000 u 1000 
1000 u 1000 
1000 u 1000 
1000 u 1000 
1000 u 1000 

210 u 210 
210 u 210 
210 u 210 
210 u 210 
100 u 100 
100 u 100 



Table E-11 

(continued) 
Pa e 5 of 9 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number (ft) Analyte (mg/kg) (mg/kg) 

103CH033 B03R40 6-10 Alpha-BHC 150 u 150 
Beta-BHC 150 u 150 
Delta-BHC 150 u 150 
Heptachlor epoxid 150 u 150 
Endosulfan I 150 u 150 
4,4'-DDE 310 u 310 
4,4'-DDD 310 u 310 
Methoxychlor 1500 u 1500 
Endrin ketone 310 u 310 
Gamma chlordane 1500 u 1500 
Aroclor-1221 1500 u 1500 
Aroclor-1248 1500 u 1500 
Aroclor-1254 3100 u 3100 

1:>:1 Aroclor-1260 3100 u 3100 
I Aroclor-1242 1500 u 1500 
~ 
(.11 Aroclor-1232 1500 u 1500 
0 Aroclor-1016 1500 u 1500 

Toxaphene 3100 u 3100 
Alpha chlordane 1500 u 1500 
4 1 4'-DDT 310 u 310 
Endosulfan sulfate 310 u 310 
Endosulfan II 310 u 310 
Endrin 310 u 310 
Dieldrin 310 u 310 
Aldrin 150 u 150 
Heptachlor 150 u 150 
Gamma-BHC (lindane) 150 u 150 

103CH047 B03R052 0-2 A1pha-BHC 88 u 88 
Toxaphene 1800 u 1800 
Aroclor-1016 880 u 880 
Aroclor-1232 880 u 880 
Aroclor-1242 880 u 880 
Aroclor-1248 880 u 880 
Aroclor-1260 1800 u 1800 
Aroclor-1254 1800 u 1800 
Aroclor-1221 880 u 880 
Dieldrin 180 u 180 
Endrin 180 u 180 
Endosulfan II 180 u 180 
4,4'-DDD 180 u 180 
Endosulfan sulfate 180 u 180 



tzj 
I 

1-' 
l11 
1-' 

Pa e 6 of 9 

Sample ID 
Number 

103CH047 
(cont'd) 

103CH048 

Borehole 
Number 

B03R052 

B03R052 

Sample Depth 
(ft) 

0-2 

2-6 

Table E-ll 

(continued) 

Analyte 

4,4'-DDT 
Methoxychlor 
Endrin ketone 
Gamma chlordane 
Alpha chlordane 
4,4'-DDE 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Delta-BHC 
Gamma-BHC (lindane) 
Beta-BHC 

Alpha-BHC 
Aroclor-1254 
Aroclor-1260 
Endrin 
Endosulfan II 
4,4'-DDD 
4,4'-DDT 
Methoxychlor 
Endrin ketone 
Alpha chlordane 
Gamma chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-::1221 
Endosulfan sulfate 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Delta-BHC 
Heptachlor 
Gamma-BHC (lindane) 
Beta-BHC 

Concentration 
(mg/kg) 

180 u 
880 u 
180 u 
880 u 
880 u 
180 u 

88 u 
88 u 
88 u 
88 u 
88 u 
88 u 
88 u 

90 u 
1800 u 
1800 u 

180 u 
180 u 
180 u 
180 u 
900 u 
180 u 
900 u 
900 u 

1800 u 
900 u 
900 u 
900 u 
900 u 
900 u 
180 u 

90 u 
90 u 
90 u 

180 u 
180 u 

90 u 
90 u 
90 u 
90 u 

Detection 
Limit 

(mgjkg) 

180 
880 
180 
880 
880 
180 

88 
88 
88 
88 
88 
88 
88 

90 
1800 
1800 

180 
180 
180 
180 
900 
180 
900 
900 

1800 
900 
900 
900 
900 
900 
180 

90 
90 

' 90 
180 
180 

90 
90 
90 
90 



Table E-11 

(continued) 
Pa e 7 of 9 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number (ft) Analyte (mg/kg) (mg/kg) 

103CH049 B03R052 6-8 Alpha-BHC 91 u 91 
Heptachlor epoxide 91 u 91 
Endosulfan sulfate 180 u 180 
4 1 4'-DDT 180 u 180 
Methoxychlor 910 u 910 
Endrin ketone 180 u 180 
Alpha chlordane 910 u 910 
Toxaphene 1800 u 1800 
Aroclor-1016 910 u 910 
Aroclor-1221 910 u 910 
Aroclor-1232 910 u 910 
Aroclor-1242 910 u 910 
Aroclor-1254 1800 u 1800 

t>j Aroclor-1260 1800 u 1800 
I Aroclor-1248 910 u 910 ..... Gamma chlordane 910 u 910 0'1 

"' Endosulfan I 91 u 91 
Dieldrin 180 u 180 
4,4'-DDE 180 u 180 
Endr.in 180 u 180 
Er· · ·.ulfan II 180 u 180 
4 1 4'-DDD 180 u 180 
Delta-BHC 91 u 91 
Aldrin 91 u 91 
Heptachlor 91U 91 
Gamma-BHC {lindane) 91 u 91 
Beta-BHC 91 u 91 

103CH050 B03R060 0-2 Alpha-BHC 94 u 94 
Methoxychlor 940 u 940 
Endrin ketone 190 u 190 
Alpha chlordane 940 u 940 
Toxaphene 1900 u 1900 
Aroclor-1016 940 u 940 
Aroclor-1221 940 u 940 
Aroclor-1232 940 u 940 
Aroclor-1242 940 u 940 
Aroclor-1248 940 u 940 
Aroclor-1254 1900 u 1900 
Aroclor-1260 1900 u 1900 
Gamma chlordane 940 u 940 
Gamma-BHC (lindane) 94 u 94 



Table E-11 

(continued) 
Pa e 8 of 9 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number (ft) Analyte (mg/kg) (mg/kg) 

103CH050 B03R060 0-2 Heptachlor 94 u 94 
(cont'd) Endrin 190 u 190 

Endosulfan II 190 u 190 
4,4'-DDD 190 u 190 
Endosulfan sulfate 190 u 190 
4,4'-DDT 190 u 190 
4,4'-DDE 190 u 190 
Aldrin 94 u 94 
Dieldrin 190 u 190 
Endosulfan I 94 u 94 
Heptachlor epoxide 94 u 94 
Delta-BHC 94 u 94 
Beta-BHC 94 u 94 

t>:! 
I .... 103CH051 B03R60 2-6 Alpha-BHC 91 u 91 

(J1 Gamma-BHC (lindane) 91 u 91 w 
Toxaphene 1800 u 1800 
Aroclor-1016 910 u 910 
Aroclor-1221 910 u 910 
Aroclor-1232 910 u 910 
Aroclor-1248 910 u 910 
Aroclor-1254 1800 u 1800 
Aroclor-1260 1800 u 1800 
Aroclor-1242 910 u 910 
Heptachlor 91 u 91 
Aldrin 91 u 91 
Endosulfan sulfate 180 u 180 
4,4'-DDT 180 u 180 
Methoxychlor 910 u 910 
Endrin ketone 180 u 180 
Alpha chlordane 910 u 910 
Gamma chlordane 910 u 910 
4,4'-DDD 180 u 180 
Endosulfan II 180 u 180 
Heptachlor epoxide 91 u 91 
Endrin 180 u 180 
4,4'-DDE 180 u 180 
Dieldrin 180 u 180 



Table E-ll 

(continued) 
Pa e 9 of 9 

Sample ID Borehole Sample Depth 
Number Number (ft) Analyte 

103CH051 B03R60 2-6 Endosulfan 
(cont'd) Delta-BHC 

Beta-BHC 

•sampling locations are shown in Figure 2-8. 

~ - Undetected. Value reported is the detection limit value. 

I 

concentration 
(mg/kg) 

91 u 
91 u 
91 u 

Detection 
Limit 

(mg/kg) 

91 
91 
91 



Table E-12 
First Phase sampling Results for EP-Metals in soil at Ashland 1 

Pa e 1 of 3 

Detection 
Sample ID Sampling sample Depth Concentration Limit 

Number Location• (ft) Analyte (f..'g/L) (f..'g/L) 

103CH001 B03R057 0-6 Arsenic, EP leachate 500 ub 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

103CH005 B03R017 0-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 

M Chromium, EP leachate 500 u 500 
I Lead, EP leachate 500 u 500 f-1 

lJ1 Mercury, EP leachate 0.2 u 0.20 
lJ1 Selenium, EP leachate 100 u 100 

Silver, EP leachate 500 u 500 

103CH011 B03R038 0-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1030 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

103CH013 B03R030 0-6 Arsenic, EP leachate 500 u 500 
Barium, EP leaOchate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, ep leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

103CH017 B03R026 0-8 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leac~ate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 



Table E-12 

(continued) 
Pa e 2 of 3 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location (ft) Analyte (J.'g/L) (J.'g/L) 

103CH017 B03R026 0-8 Mercury, EP leachate 0.2 u 0.20 
(cont'd) Selenium, EP leachate 100 u 100 

Silver, EP leachate 500 u 500 

103CH021 B03R013 0-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1010 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 138 100 
Silver, EP leachate 500 u 500 

~ 
I 103CH025 B03R14 0-14 Arsenic, EP leachate 500 u 500 .... 

(11 Barium, EP leachate 1070 1000 
m Cadmium, EP leachate 100 u 100 

Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

103CH031 B03R40 0-10 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

103CH036 B03R50 0-12 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1070 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 



Table E-12 

(continued) 
Pa e 3 of 3 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location (ft) Analyte (J.lg/L) (J.lg/L) 

103CH042 B03R033 0-8 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 5680 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

103CH047 B03R052 0-8 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1010 1000 
Cadmium, EP leachate 100 u 100 

t1j Chromium, EP leachate 500 u 500 
I Lead, EP leachate 500 u 500 1-' 

U'l Mercury, EP leachate 0.2 u 0.20 
..J Selenium, EP leachate 100 u 100 

Silver, EP leachate 500 u 500 

103CH050 B03R060 0-6 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.4 u 0.40 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

•sampling locations are shown in Figure 2-8. 

bo - Undetected. Value reported is detection limit value. 



Table E-13 
First Phase Samplinq Results for EP-Pesticides in soil at Ashland 1 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (J.'g/L) (J.'9/L) 

103CH005 B03R017 0-6 Endrin 0.2 ub 0.20 
Gamma-BHC (lindane) 0.1 u 0.10 
Methoxychlor 1 u 1.0 
Toxaphene 2 u 2.0 

103CH017 B03R026 0-2 Endrin 0.22 u 0.22 
Gamma-BHC (lindane) 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.2 u 2.2 

103CH025 B03R14 0-2 Endrin 0.32 u 0.32 
Gamma-BHC (lindane) 0.16 u 0.16 
Methoxychlor 1.6 u 1.6 
Toxaphene 3.2 u 3.2 

1:'1 103CH031 B03R40 0-2 Endrin 0.29 u 0.29 
I Gamma-BHC (lindane) 0.15 u 0.15 

...... Methoxychlor 1.5 u 1.5 01 
co Toxaphene 2.9 u 2.9 

103CH036 B03R50 0-2 Endrin 0.53 u 0.53 
Gamma-BHC (lindane) 0.26 u 0.26 
Methoxychlor 2.6 u 2.6 
Toxaphene 5.3 u 5.3 

103CH042 B03R033 0-2 Endrin 0.8 u o.8o 
Gamma-BHC (lindane) 0.4 u 0.40 
Methoxychlor 4 u 4.0 
Toxaphene 8 u 8.0 

103CH047 B03R052 0-2 Endrin 0.18 u 0.18 
Gamma-BHC (lindane) 0.091 u 0.091 
Methoxychlor 0.91 u 0.91 
Toxaphene 1.8. u 1.8 

103CHOSO B03R060 0-2 Endrin 0.13 u 0.13 
Gamma-BHC (lindane) 0.067 u 0.067 
Methoxychlor 0.67 u 0.67 
Toxaphene 1.3 u 1.3 

•sampling locations are shown in Figure 2-8. 

bo - Undetected. Value reported is detection limit value. 



Table E-14 

First Phase Sampling Results for Reactivity in Soil at Ashland 1 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (mg/kg) (mgfkg) 

103CH001 B03R057 0-2 Cyanide, total 1.2 ub 1.2 
Sulfide 0.57 u 0.57 

103CH005 B03R017 0-2 Cyanide, total 1.2 u 1.2 
Sulfide 0.29 u 0.29 

103CH011 B03R038 0-2 cyanide, total 1.2 u 1.2 
Sulfide 0.29 u 0.29 

103CH013 B03R030 0-2 Cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 

tr:1 103CH017 B03R026 0-2 Cyanide, total 1.3 u 1.3 
I Sulfide 0.34 u 0.34 ...... 

01 
\0 l03CH021 B03R013 0-2 Cyanide, total 1.2 u L2 

Sulfide 0.58 u 0.58 

103CH025 B03R14 0-2 Cyanide, total 1.2 u 1.2 
Sulfide 0.3 u 0.30 

103CH031 B03R40 0-2 Cyanide, total 1.3 u 1.3 
Sulfide 0.33 u 0.33 

103CH036 B03R50 0-2 Cyanide, total 1.3 1.2 
Sulfide 0.3 u 0.30 

103CH042 B03R033 0-2 Sulfide 0.25 u 0.25 

103CH047 B03R052 0-2 Cyanide, total 1.2 u 1.2 
Sulfide 0.29 u 0.29 

103CH050 B03R060 0-2 Cyanide, total 1.2 u 1.2 
Sulfide 0.29 u 0.29 

•sampling locations are shown in Figure 2-8. 

~ - Undetected. Value reported is detection limit value. 



Table E-15 
First Phase Sampling Results for Metals in Soil at Ashland 2 

Pa e 1 of 12 

Detection 
Sample ID Borehole Sample Depth concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

132CH001 B32R012 0-2 Zinc, total 82.3 4.0 
Vanadium, total 29.2 10.1 
Thallium, total 68.1 20.2 
Lead, total 33.3 20.2 
Molybdenum, total 20.2 ub 20.2 
Nickel, total '28.5 8.1 
Selenium, total 82.8 20.2 
Antimony, total 8.1 u 8.1 
Manganese, total 492 3.0 
Copper, total 117 5.1 

l:lj Calcium, total 48400 1010 
I Silver, total 2.7 2.0 ...... Aluminum, total 14100 40.4 0\ 

0 Barium, total 144 40.4 
Boron, total 20.2 u 20.2 
Arsenic, total 20.2 u 20.2 
Beryllium, total 1.1 1.0 
Cobalt, total 10.1 u 10.1 
Cadmium, total 1 u 1.0 
Chromium, total 21.5 2.0 
Potassium, total 1850 1010 
Iron, total 26400 20.2 
Magnesium, total 13800 1010 
Sodium, total 1010 u 1010 

132CH002 B32R012 2-6 Vanadium, total 11.2 7.9 
Magnesium, total 1020 787 
Molybdenum, total 15.7 u 15.7 
Nickel, total 14.7 6.3 
Antimony, total 6.3 u 6.3 
Thallium, total 75.7 15.7 
Beryllium, total 0.79 u 0.79 
Cadmium, total 0.87 0.79 
Chromium, total 15.6 1.6 
Iron, total 33400 15.7 
Silver, total 4.5 1.6 
Arsenic, total 15.7 u 15.7 
Boron, to'tal 26.1 15.7 
Aluminum, total 5410 31.5 
Potassium, total 787 u 787 



Table E-15 

(continued) 
Pa e 2 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

132CH002 B32R012 2-6 Copper, total 12.4 3.9 
(cont'd) Cobalt, total 7.9 u 7.9 

Calcium, total 5420 787 
Barium, total 126 31.5 
Selenium, total 103 15.7 
Lead, total 20.2 15.7 
Sodium, total 787 u 787 
Manganese, total 86.1 2.4 
Zinc, total 28.4 3.1 

132CH005 B32R016 0-2 Zinc, total 136 3.0 
Nickel, total 37.7 6.0 

t>j Sodium, total 750 u 750 
I Manganese, total 608 2.2 

1-' Molybdenum, total 17.2 15.0 
0'1 
1-' Antimony, total 6 u 6.0 

Beryllium, total 1.2 0.75 
Chromium, total 29.8 1.5 
Copper, total 19.4 3.8 
Cobalt, total 12.4 7.5 
Cadmium, total 0.75 u 0.75 
Calcium, total 47100 750 
Vanadium, total 37.8 7.5 
Thallium, total 57.3 15.0 
Selenium, total 75.4 15.0 
Lead, total 61.3 15.0 
Potassium, total 2490 750 
Aluminum, total 17300 30.0 
Barium, total 125 30.0 
Boron, total 15 u 15.0 
Arsenic, total 15 u 15.0 
Silver, total 2.4 1.5 
Magnesium, total 14600 750 
Iron, total 23400 15.0 

132CH006 B32R016 2-6 Thallium, total 51.3 16.9 
Sodium, total 845 u 845 
Vanadium, total 26.2 8.4 
Zinc, total 105 3.4 
Molybdenum, total 16.9 u 16.9 



Table E-15 

(continued) 
Pa e 3 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mgfkg) (mg/kg) 

132CH006 B32R016 2-6- Manganese, total 853 2.5 
(cont'd) Magnesium, total 19200 845 

Potassium, total 1780 845 
Antimony, total 6.8 u 6.8 
Beryllium, total 1.4 0.84 
Chromium, total 20.1 1.7 
Aluminum, total 15500 33.8 
Arsenic, total 16.9 u 16.9 
Silver, total 2.3 1.7 
Iron, total 21300 16.9 
Copper, total 20.5 4.2 
Cobalt, total 8.5 8.4 

tz:l Cadmium, total 0.84 u 0.84 
I Calcium, total 83900 845 I-' 

en Barium, total 116 33.8 
N Boron, total 16.9 u 16.9 

Selenium, total 65.5 16.9 
Lead, total 54.9 16.9 
Nickel, total 26.8 6.8 

132CH007 B32R016 6-10 Antimony, total 139 7.1 
Iron, total 9990 17.8 
Molybdenum, total 27200 17.8 
Aluminum, total 132000 35.7 
Beryllium, total 1.4 0.89 
Chromium, total 1.8 u 1.8 
Silver, total 1.8 u 1.8 
Cobalt, total 30.5 8.9 
Cadmium, total 4.4 0.89 
Calcium, total 22500 892 
Barium, total 42.9 35.7 
Boron, total 17.8 u 17.8 
Arsenic, total 17.8 u 17.8 
Lead, total 316 17.8 
Nickel, total 11100 7.1 
Sodium, total 892 u 892 
Manganese, total 290 2.7 
Magnesium, total 4810 892 
Potassium, total 892 u 892 
Copper, total 26.8 4.5 



Table E-15 

(continued) 
Pa e 4 of 12 

Detection 
Sample ID Borehole sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

132CH007 B32R016 6-10 Zinc, total 134 3.6 
(cont'd) Vanadium, total 50.7 8.9 

Thallium, total 17.8 u 17.8 
Selenium, total 17.8 u 17.8 

132CH009 B32R001 0-2 Nickel, total 26.6 8.2 
Antimony, total 8.2 u 8.2 
Thallium, total 47.7 20.5 
Vanadium, total 25.3 10.2 
Selenium, total 86.6 20.5 
Lead, total 43.2 20.5 
Zinc, total 92.5 4.1 

t:zj Iron, total 25400 20.5 
I Molybdenum, total 20.5 u 20.5 t-' 

0'\ Arsenic, total 20.5 u 20.5 
w Barium, total 98.4 40.9 

Calcium, total 4350 1020 
Cadmium, total 1 u 1.0 
Beryllium, total 1 u 1.0 
Boron, total 20.5 u 20.5 
Aluminum, total 16300 40.9 
Silver, total 3 2.0 
Sodium, total 1020 u 1020 
Manganese, total 658 3.1 
Magnesium, total 5490 1020 
Potassium, total 1920 1020 
Copper, total 14.4 5.1 
Chromium, total 22.4 2.0 
Cobalt, total 10.2 u 10.2 

132CH010 B32R001 2-4 Molybdenum, total 20.2 u 20.2 
Nickel, total 21.1 8.1 
Antimony, total 8.1 u 8.1 
Thallium, total 53.6 20.2 
Zinc, total 77.4 4.0 
Vanadium, total 20.6 10.1 
Selenium, total 73.4 20.2 
Lead, total 25.2 20.2 
Sodium, total 1010 u 1010 
Cadmium, total 1 u 1.0 



Table E 15 

(continued) 
Pa e 5 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

l32CHO..: B32R001 2-4 Chromium, total 18.7 2.0 
(cont'd) Iron, total 22400 20.2 

Silver, total 2.1 2.0 
Arsenic, total 20.2 u 20.2 
Barium, total 92.6 40.4 
Beryllium, total 1 u 1.0 
Boron, total 20.2 u 20.2 
Aluminum, total 12900 40.4 
Manganese, total 609 3.0 
Magnesium, total 11000 1010 
Potassium, total 1830 1010 
Copper, total 17.3 5.0 

1:>:1 Cobalt, total 10.1 u 10.1 
I Calcium, total 31800 1010 
~ 
0'\ 
ot>. 

132CH012 B32R005 0-2 Antimony, total 13.2 u 13.2 
Nickel, total 134 13.2 
Aluminum, total 45900 65.9 
Beryllium, total 6.5 1.6 
Cadmium, total 34.3 1.6 
Chromium, total 60.4 3.3 
Silver, total 11.8 3.3 
Cobalt, total 83.5 16.5 
Calcium, total 74900 1650 
Barium, total 147 65.9 
Boron, total 33 u 33.0 
Arsenic, total 33 u 33.0 
Lead, total 354 33.0 
Sodium, total 8840 1650 
thallium, total 53.5 33.0 
zinc, total 1900 6.6 
Iron, total 40200 33.0 
Potassium, total 2050 1650 
Copper, total 1360 8.2 
Vanadium, total 748 16.5 
Selenium, total 239 33.0 
Molybdenum, total 33 u 33.0 
Manganese, total 2480 4.9 
Magnesium, total 23200 1650 



Table E-15 

(continued) 
a e 6 of 12 

Detection 
Sample ID Borehole Sample Depth concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

132CH013 B32R005 2-4 Lead, total 43.2 16.0 
Selenium, total 151 16.0 
Vanadium, total 74.6 8.0 
Chromium, total 21.4 1.6 
Iron, total 22100 16.0 
Magnesium, total 17300 802 
Molybdenum, total 16 u 16.0 
Nickel, total 32.3 6.4 
Aluminum, total 13900 32.1 
Boron, total 16 u 16.0 
Beryllium, total 1.2 0.80 
Cadmium, total 3 0.80 

trl Cobalt, total 13.2 8.0 
I ..... Calcium, total 62300 802 

"' Barium, total 91.9 32.1 
U1 Arsenic, total 16 u 16.0 

Silver, total 4.2 1.6 
Sodium, total 966 802 
Manganese, total 676 2.4 
Potassium, total 1510 802 
Copper, total 129 4.0 
Zinc, total 208 3.2 
Thallium, total 47.2 16.0 
Antimony, total 6.4 u 6.4 

132CH014 B32R008 0-2 Nickel, total 35.9 6.9 
Zinc, total 295 3.4 
Chromium, total 28.8 1.7 
Iron, total 21900 17.2 
Magnesium, total 14000 86l 
Manganese, total 1680 2.6 
Molybdenum, total 17.2 u 17.2 
Silver, total 5 1.7 
Arsenic, total 17.2 u 17.2 
Barium, total 167 34.4 
Beryllium, total 2.7 0.86 
Calcium, total 55600 861 
Cadmium, total 7 0.86 
Boron, total 21.4 17.2 
Aluminum, total 23300 34.4 



Table E-15 

(continued) 
Pa e 7 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

132CH014 B32R008 0-2 Sodium, total 1780 861 
(cont'd) Potassium, total 1810 861 

Copper, total 311 4.3 
Cobalt, total 16.2 8.6 
Selenium, total 143 17.2 
Antimony, total 6.9 u 6.9 
Lead, total 129 17.2 
Thallium, total 26.1 17.2 
Vanadium, total 231 8.6 

132CH015 B32R008 2-6 Sodium, total 844 u 844 
Silver, total 2.1 1.7 

~ Aluminum, total 18400 33.8 
I Boron, total 28.8 16.9 ..... 

0"1 Barium, total 185 33.8 
0"1 Beryllium, tota·l 3.1 0.84 

Calcium, total 87800 844 
Arsenic, total 16.9 u 16.9 
Cadmium, total 5.2 0.84 
Cobalt, total 8.4 u 8.4 
Chromium, total 15.6 1.7 
Copper, total 62.1 4.2 
Iron, total 12200 16.9 
Potassium, total 1430 844 
Magnesium, total 17100 844 
Molybdenum, total 16.9 u 16.9 
Manganese, total 1470 2.5 
Zinc, total 110 3.4 
Selenium, total 80.2 16.9 
Thallium, total 17.2 16.9 
Vanadium, total 52.3 8.4 
Lead, total 55.7 16.9 
Antimony, total 6.8 u 6.8 
Nickel, total 16.5 6.8 

132CH018 B32R014 0-2 Zinc, total 95.8 4.3 
Thallium, total 49.1 21.6 
Vanadium, total 27.4 10.8 
Beryllium, total 1.6 1.1 
Calcium, total 115000 1080 



Table E-15 

(continued) 
Pa e 8 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

132CH018 B32R014 0-2 Cadmium, total 1.1 u 1.1 
(cont'd) Iron, total 21700 21.6 

Potassium, total 2160 1080 
Magnesium, total 16300 1080 
Silver, total 3.4 2.2 
Aluminum, total 17100 43.3 
Arsenic, total 21.6 u 21.6 
Barium, total 142 43.3 
Boron, total 21.6 u 21.6 
Copper, total 26.1 5.4 
Chromium, total 26.9 2.2 
Cobalt, total 10.8 u 10.8 

tJj Selenium, total 161 21.6 
I Antimony, total 8.7 u 8.7 ...... 

0) Lead, total 63.4 21.6 
....J Nickel, total 23.2 8.7 

Sodium, total 1080 u 1080 
Molybdenum, total 21.6 u 21.6 
Manganese, total 1000 3.2 

132CH019 B32R014 2-6 Antimony, total 9.2 u 9.2 
Selenium, total 170 23.1 
Magnesium, total 11200 1150 
Manganese, total 512 3.5 
Molybdenum, total 23.1 u 23.1 
Sodium, total 1150 u 1150 
Nickel, total 22.5 9.2 
Boron, total 23.1 u 23.1 
Barium, total . 125 46.2 
Beryllium, total 1.2 u 1.2 
Calcium, total 29100 1150 
Cadmium, total 1.2 u 1.2 
Silver, total 4.5 2.3 
Chromium, total 24.9 2.3 
Cobalt, total 11.5 u 11.5 
Arsenic, total 23.1 u 23.1 
Aluminum, total 15200 46.2 
Lead, total 63.5 23.1 
Potassium, total 2480 1150 
Iron, total 25300 23.1 



Table E-15 

(continued) 
Pa e 9 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

132CH019 B32R014 2-6 Copper, total 20.4 5.8 
(cont'd) Zinc, total 81.3 4.6 

Vanadium, total 25.4 11.5 
Thallium, total 54.7 23.1 

132CH022 B32R011 0-2 Lead, total 331 25.2 
Antimony, total 10.1 u 10.1 
Selenium, total 25.2 u 25.2 
Thallium, total 25.2 u 25.2 
Arsenic, total 25.2 u 25.2 
Boron, total 25.2 u 25.2 
Barium, total 124 50.3 

t>1 Beryllium, total 3.4 1.3 
I Calcium, total 42500 1260 

1-' Cobalt, total 40.8 12.6 m 
00 Cadmium, total 28.3 1.3 

Vanadium, total 420 12.6 
Iron, total 28100 25.2 
Potassium, total 1600 1260 
Magnesium, total 15500 1260 
Manganese, total 1260 3.8 
Molybdenum, total 25.2 u 25.2 
Aluminum, total 24400 50.3 
Silver, total 6.7 2.5 
Nickel, total 86.4 10.1 
Sodium, total 2470 1260 
Copper, total 889 6.3 
Chromium, total 57.1 2.5 
Zinc, total 726 5.0 

132CH023 B32R011 2-6 Nickel, total 50.3 8.0 
Lead, total 200 20.0 
Antimony, total 8 u 8.0 
Selenium, total 20 u 20.0 
Chromium, total 42.2 2.0 
Silver, total 5.7 2.0 
Aluminum, total 21400 40.0 
Arsenic, total 20 u 20.0 
Boron, total 20 u 20.0 
Barium, total 108 40.0 



Table E-15 

(continued) 
Pa e 10 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number a (ft) Analyte (mgfkg) (mg/kg) 

132CH023 B32R011 2-6 Beryllium, total 2- 1.0 
(cont'd) Cadmium, total 19.1 1.0 

Calcium, total 25600 1000 
Sodium, total 1440 1000 
Molybdenum, total 20 u 20.0 
Manganese, total 738 3.0 
Magnesium, total 9830 1000 
Potassium, total 1810 1000 
Iron, total 26900 20.0 
Copper, total 564 5.0 
Cobalt, total 22.5 10.0 
Zinc, total 344 4.0 

tr1 vanadium, total 200 10.0 
I Thallium, total ..... 20 u 20.0 

m 
\0 132CH024 B32R011 6-8 Molybdenum, total 19.6 u 19.6 

Sodium, total 2010 981 
Zinc, total 620 3.9 
Calcium, total 39800 981 
Cadmium, total 12.4 0.98 
Cobalt, total 34.8 9.8 
Chromium, total 59.2 2.0 
Copper, total 770 4.9 
Magnesium, total 14900 981 
Manganese, total 1230 2.9 
Silver, total 28 2.0 
Aluminum, total 23600 39.2 
Arsenic, total 19.6 u 19.6 
Boron, total 19.6 u 19.6 
Barium, total 123 39.2 
Beryllium, total 3.1 0.98_ 
Potassium, total 1900 981 
Iron, total 32500 19.6 
Vanadium, total 367 9.8 
Thallium, total 60.8 19.6 
Selenium, total 197 19.6 
Antimony, total 7.8 u 7.8 
Lead, total 271 19.6 
Nickel, total 73.1 7.8 



Table E-15 

(continued) 
Pa e 11 of 12 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mgfkg) (mgfkg) 

132CH025 B32R017 0-2 Zinc, total 101 3.4 
Manganese, total 554 2.6 
Thallium, total 47.1 17.1 
Vanadium, total 33.6 8.5 
Beryllium, total 0.97 0.85 
Calcium, total 64500 853 
Cadmium, total 0.94 0.85 
Cobalt, total 8.5 u 8.5 
Chromium, total 21 1.7 
Iron, total 22000 17.1 
Potassium, total 1930 853 
Magnesium, total 16400 853 

tzj Silver, total 3.9 1.7 
I Aluminum, total 12600 34.1 

1-' 
-.J Arsenic, total 17.1 u 17.1 
0 Boron, total 17.1 u 17.1 

Barium, total 99 34.1 
Copper, total 40.1 4.3 
Selenium, total 148 17.1 
Antimony, total 6.8 u 6.8 
Lead, total 41.8 17.1 
Nickel, total 24.5 6.8 
Sodium, total 853 u 853 
Molybdenum, total 17.1 u 17.1 

132CH030 B32R002 0-2 Lead, total 44.8 22.5 
Zinc, total 99.6 4.5 
Chromium, total 27.2 2.3 
Copper, total 22.7 5.6 
Iron, total 29500 22.5 
Potassium, total 1640 1130 
Calcium, total 3330 1130 
Cadmium, total 1.1 u 1.1 
Cobalt, total 14.4 11.3 
Beryllium, total 1.1 u 1.1 
Barium, total 87.9 45.1 
Boron, total 22.5 u 22.5 
Arsenic, total 22". 5 u 22.5 
Magnesium, total 5920 1130 
Manganese, total 656 3.4 



Pa e 12 of 12 

Sample ID 
Number 

132CH030 
(cont'd) 

Borehole 
Number• 

B32R002 

Sample Depth 
(ft) 

0-2 

•sampling locations are shown in Figure 2-11. 

Ta:t:u.e E-15 

{continued) 

Analyte 

Aluminum, total 
Silver, total 
Nickel, total 
Sodium, total 
Molybdenum, total 
Thallium, total 
Vanadium, total 
Selenium, total 
Antimony, total 

ho - Undetected. Value reported is detection limit value. 

Concentration 
(mgjkg) 

20500 
2.3 u 

21.4 
1130 u 

22.5 u 
51.6 
38 

169 
9 u 

Detection 
Limit 

(mgjkg) 

45.1 
2.3 
9.0 

1130 
22.5 
22.5 
11.3 
22.5 
9.0 



Table E-16 
First Phase samplinq Results for vocs in Soil at Ashland 2 

Pa e 1 of 6 

[Concentration {~gLkg}E by Sam2le IDE Location•£ De2th] 
132CH001 132CH002 132CH005 Detection 
B32R012 B32R012 B32R016 Limit 

Analyte (0-2 ft) (2-6 ft) (0-2 ft) (j1gfkg) 

Chloromethane 2 ub 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 
Trichlorofluoromethane 2.0 5.9 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 

tz:! trans-1,2-Dichlorethane 1 u 1 u 1 u 1 
I Chloroform 1 u 1 u 1 u 1 

I-' 1,2-Dichloroethane 1 u 1 u 1 u 1 
._,J 

N 1,1,1-Trichloroethane 1 u 1 u 1 u 1 
carbon tetrachloride 1 u 1 u 1 u 1 
Bromodichloromethane 1 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 36 1 u 1 u 1 
Toluene 1 u 21 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 



Table E-16 

(continued) 
Pa e 2 of 6 

[Concentration WgLkgl £ by SamQle ID£ Location•£ DeQth] 
132CH006 132CH007e 132CH009 132CH010 Detection 
B32R016 B32R016 B32R001 129CH001 Limit 

Analyte (2-6 ft) (6-10 ft) (0-2 ft) (2-4 ft) (JJg/kg) 

Chloromethane 2 u 10 u 2 u 2 u 2 
Bromoethane 2 u 10 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 10 u 2 u 2 u 2 
Vinyl chloride 2 u 10 u 2 u 2 u 2 
Chloroethane 2 u 10 u 2 u 2 u 2 
Methylene chloride 4 u 20 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 5 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 5 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 5 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 5 u 1 u 1 u 1 
Chloroform 1 u 5 u 1 u 1 u 1 

t-:1 1,2-Dichloroethane 1 u 5 u 1 u 1 u 1 
I 

f-' 1,1,1-Trichloroethane 1 u 5 u 1 u 1 u 1 
....,J carbon tetrachloride 1 u 5 u 1 u 1 u 1 w 

Bromodichloromethane 1 u 5 u 1 u 1 u 1 
1,2-Dichloropropane 1 u 5 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 5 u 1 u 1 u 1 
Trichloroethane 1 u 5 u 1 u 1 u 1 
Dibromochloromethane 1 u 5 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 5 u 1 u 1 u 1 
Benzene 1 u 16 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 5 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 5 u 1 u 1 u 1 
Bromoform 1 u 5 u 1 u 1 u 1 
Tetrachloroethane 1 u 5 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 5 u 1 u 1 u 1 
Toluene 1 u 7.8 3.6 4.0 1 
Chlorobenzene 1 u 5 u 1 u 1 u 1 
Ethylbenzene 1 u 23 1 u 1 u 1 
Total xylenes 1 u 41 1 u 1 u 1 
1,2-Dich1orobenzene 1 u 5 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 5 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 5 u 1 u 1 u 1 



Table E-16 

(continued) 
Pa e 3 of 6 

[Concentration WgLkg} t by SamBle ID, Location•, DeEth] 
132CH012 132CH013 132CH014 132CH015 Detection 
B32R005 B32R005 B32R008 129CH008 Limit 

Analyte (0-2 ft) (2-4 ft) (0-2 ft) (2-6 ft) (pgfkg) 

Chloromethane 200 u 2 u 200 u 2 u 2 
Bromoethane 200 u 2 u 200 u 2 u 2 
Dichlorodifluoromethane 200 u 2 u 200 u 2 u 2 
Vinyl chloride 200 u 2 U· 200 u 2 u 2 
Chloroethane 200 u 2 u 200 u 2 u 2 
Methylene chloride 400 u 4 u 400 u 4 u 4 
Trichlorofluoromethane 100 u 1 u 100 u 1 u 1 
1,1-Dichloroethene 100 u 1 u 100 u 1 u 1 
1,1-Dichloroethane 100 u 1 u 100 u 1 u 1 
trans-1,2-Dichlorethane 100 u 1 u 100 u 1 u 1 
Chloroform 100 u 1 u 100 u 1 u 1 

M 1,2-Dichloroethane 100 u 1 u 100 u 1 u 1 
I 
~ 1,1,1-Trichloroethane 100 u 1 u 100 u 1 u 1 
~ Carbon tetrachloride 100 u 1 u 100 u 1 u 1 
.too 

Bromodichloromethane ).00 u 1 u 100 u 1 u 1 
1,2-Dichloropropane 100 u 1 u 100 u 1 u 1 
trans-1,3-Dichloropropene 100 u 1 u 100 u 1 u 1 
Trichloroethane 100 u 1 u 100 u 1 u 1 
Dibromochloromethane 100 u 1 u 100 u 1 u 1 
1,1,2-Trichloroethane 100 u 1 u 100 u 1 u 1 
Benzene 100 u 1 u 100 u 1 u 1 
cis-1,3-Dichloropropene 100 u 1 u 100 u 1 u 1 
2-Chloroethylvinylether 100 u 1 u 100 u 1 u 1 
Bromoform 100 u 1 u 100 u 1 u 1 
Tetrachloroethane 100·0 1 u 100 u 1 u 1 
1,1,2,2-Tetrachloroethane 100 u 1 u 100 u 1 u 1 
Toluene 100 u 1 u 100 u 1 u 1 
Chlorobenzene 100 u 1 u 100 u 1 u 1 
Ethylbenzene 100 u 1 u 100 u 1 u 1 
Total xylenes 100 u 1 u 100 u 1 u 1 
1,2-Dichlorobenzene 100 u 1 u 100 u 1 u 1 
1,3-Dichlorobenzene 100 u 1 u 100 u 1 u 1 
1,4-Dichlorobenzene 100 u 1 u 100 u 1 u 1 



Table E-16 

(continued) 
Pa e 4 of 6 

[Concentration (~glkg} 1 by Sam:gle ID 1 Location" 1 De:gthl 
132CH018 132CH019 Detection 
B32R014 B32R014 Limit 

Analyte (0-2 ft) (2-6 ft) (Jlg/kg) 

Chloromethane 14 u 11 u 14 
Bromomethane 14 u 11 u 14 
Vinyl chloride 14 u 11 u 14 
Chloroethane 14 u 11 u 11 
Methylene chloride 25 B" 17 B 14 
Acetone 170 B 38 B 28 
Carbon Disulfide 7 u 6 u 7 
1,1-Dichloroethene 7 u 6 u 7 
1,1-Dichloroethane 7 u 6 u 7 
trans-1,2-Dichloroethene 7 u 6 u 7 
Chloroform 7 u 6 u 7 

f:Tj 1,2-Dichloroethane 7 u 6 u 7 
I 2-Butanone 14 u 11 u 14 ..... 

.....J 1,1,1-Trichloroethane 7 u 6 u 7 
lJ1 carbon tetrachloride 7 u 6 u 7 

Vinyl Acetate 14 u 11 u 14 
Bromodichloromethane 7 u 6 u 7 
1,2-Dichloropropane 7 u 6 u 7 
trans-1,3-Dichloropropene 7 u 6 u 7 
Trichloroethane 7 u 6 u 7 
Dibromochloromethane 7 u 6 u 7 
1,1,2-Trichloroethane 7 u 6 u 7 
Benzene 4 .r 6 u 7 
cis-1,3-Dichloropropene 7 u 6 u 7 
2-Chloroethylvinylether 14 u 11 u .. 14 
Bromoform 7 u 6 u 7 
4-Methyl-2-pentanone 14 u 11 u 14 
2-Hexanone 14 u 11 u 14 
Tetrachloroethane 7 u 6 u 7 
1,1,2,2-Tetrachloroethane 7 u 6 u 7 
Toluene 5 J 1 J 7 
Chlorobenzene 17 6 u 7 
Ethylbenzene 7 u 6 u 7 
Styrene 7 u 6 u 1 
Total xylenes 44 6 u 7 
Acrolein 14 u 11 u 14 
Acrylonitrile 14 u 11 u 14 



tzj 
I 

...... 

....,J 

0'\ 

Pa e 5 of 6 

Analyte 

Chloromethane 
Bromoethane 
Dichlorodifluoromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichlorethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total xylenes 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Table E-16 

(continued) 

[Concentration 
132CH022• 
B32R011 
(0-2 ft) 

100 u 
100 u 
100 u 
100 u 
100 u 
200 u 

50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 

Cug/kg), by Sample ID, 
132CH023• 
B32R011 
(2-6 ft) 

100 u 
100. u 
100 u 
100 u 
100 u 
200 u 

50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 

150 
50 u 

360 
50 u 
50 u 
50 u 
50 u 

Location•, Depth] 
132CH0248 

B32R011 
(6-8 ft) 

100 u 
100 u 
100 u 
100 u 
100 u 
200 u 

50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 

Detection 
Limit 

(J.'g/kg) 

2 
2 
2 
2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



tzj 
I 

...... 
-..J 
-..J 

Table E-16 

(continued) 
Pa e 6 of 6 

[Concentration (ggLkg), by 
132CH025 132CH026 
B32R017 B32R017 

Analyte (0-2 ft) (2-6 ft) 

Chloromethane 2 u 2 u 
Bromoethane 2 u 2 u 
Dichlorodifluoromethane 2 u 2 u 
Vinyl chloride 2 u 2 u 
Chloroethane 2 u 2 u 
Methylene chloride 4 u 4 u 
Trichlorofluoromethane 1 u 1 u 
1,1-Dichloroethene 1 u 1 u 
1,1-Dichloroethane 1 u 1 u 
trans~1,2-Dichlorethane 1 u 1 u 
Chloroform 1 u 1 u 
1,2-Dichloroethane 1 u 1 u 
1,1,1-Trichloroethane 1 u 1 u 
Carbon tetrachloride 1 u 1 u 
Bromodichloromethane 1 u 1 u 
1,2-Dichloropropane 1 u 1 u 
trans-1,3-Dichloropropene 1 u 1 u 
Trichloroethane 1 u 1 u 
Dibromochloromethane 1 u 1 u 
1,1,2-Trichloroethane 1 u 1 u 
Benzene 1 u 1 u 
cis-1,3-Dichloropropene 1 u 1 u 
2-Chloroethylvinylether 1 u 1 u 
Bromoform 1 u 1 u 
Tetrachloroethane 1 u 1 u 
1,1,2,2-Tetrachloroethane 1 u 1 u 
Toluene 1 u 1 u 
Chlorobenzene 1 u 1 u 
Ethylbenzene 1 u 1 u 
Total xylenes 1 u 1 u 
1,2-Dichlorobenzene 1 u 1 u 
1,3-Dichlorobenzene 1 u 1 u 
1,4-Dichlorobenzene 1 u 1 u 

•sampling locations are shown in Figure 2-11. 
ho - Undetected. Value reported is the detection limit value. 
0 B ~ Present in blank. 
dJ - Present at less than detection limit. 

Sam2le ID, Location•, De2th] 
132CH027 132CH030 Detection 
B32R017 129CH002 ' Limit 
(8-10 ft) (0-2 ft) (J.Lg/kg) 

2 u 2 u 2 
2 u 2 u 2 
2 u 2 u 2 
2 u 2 u 2 
2 u 2 u 2 
4 u 4 u 4 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
1 u 1 u 1 
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Sample ID 
Number 

132CH012 

Table E-17 

First Phase Sampling Results for BNAEs in Soil at Ashland 2 

Borehole 
Number• 

B32R005 

Sample Depth 
(ft) 

0-2 

Analyte 

Benzo(k)fluoranthene 
Indeno(1,2,3-cd)pyrene 
Benzo(a)pyrene 
Fluoranthene 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 
Butylbenzylphthalate 
Pyrene 
4-Nitrophenol 
2,4-Dinitrophenol 
Acenaphthene 
3-Nitroaniline 
Di-n-butylphthalate 
Anthracene 
Phenanthrene 
Pentachlorophenol 
Hexachlorobenzene 
4-Bromophenyl-phenylether 
N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
Benzo(b)fluoranthene 
Dibenzofuran 
2,4,5-Trichlorophenol 
bis(2-Chloroethoxy)methane 
2-Methylphenol 
Phenol 
Benzyl alcohol 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
2-Chlorophenol 
bis(2-Chloroethyl)ether 
2-Nitrophenol 
Isophorone 

Concentration 
{pgfkg) 

480 ub 
480 u 
480 u 
160 
480 u 
480 u 
480 u 
450 
480 u 
480 ti 
950 u 
480 u 
160 

2400 u 
2400 u 

480 u 
2400 u 

480 u 
480 u 
240 

2400 u 
480 u 
480 u 
480 u 

2400 u 
2400 u 

480 u 
480 u 

2400 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 

Detection 
Limit 

(pg/kg) 

480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
950 
480 
480 

2400 
2400 

480 
2400 

480 
480 
480 

2400 
480 
480 
480 

2400 
2400 

480 
480 

2400 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 



Table E-17 

(continued) 
Pa e 2 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.Lg/kg) (J.&g/kg) 

132CH012 B32R005 0-2 Nitrobenzene 480 u 480 
(cont'd) Hexachloroethane 480 u 480 

N-nitroso-di-n-propylamine 480 u 480 
4-MethylphEmol 480 u 480 
bis(2-Chloroisopropyl)ether 480 u 480 
1,2-Dichlorobenzene 480 u 480 
4-Chloro-3-methylphenol 480 u 480 
Hexachlorobutadiene 480 u 480 
4-Chloroaniline 480 u 480 
Naphthalene 480 u 480 
1,2,4-Trichlorobenzene 480 u 480 
2,4-Dichlorophenol 480 u 480 
Benzoic acid 2400 u 2400 

tzj 
2,4-Dimethylphenol 480 u 480 

I 2,6-Dinitrotoluene 480 u 480 
...... Acenaphthylene 480 u 480 
-J 
1.0 Dimethyl phthalate 480 u 480 

2-Nitroaniline 2400 u 240 
2-Chloronaphthalene 480 u 480 
2,4,6-Trichlorophenol 480 u 480 
Hexachlorocyclopentadiene 480 u 480 
2-Methylnaphthalene 480 u 480 
Fluorene 480 u 480 
4-Chlorophenyl-phenylether 480 u 480 
Diethylphthalate 480 u 480 
2,4-Dinitrotoluene 480 u 480 

132CH013 B32R005 2-4 Benzo(b)fluoranthene 400 u 400 
Benzo(k)fluoranthene 400 u 400 
Indeno(l,2,3-cd)pyrene 400 u 400 
Benzo(a)pyrene 400 u 400 
Fluoranthene . 400 u 400 
Di-n-butylphthalate 400 u 400 
Benzo(g,h,i)perylene 400 u 40 
Dibenz(a,h)anthracene 400 u 400 
Chrysene 400 u 400 
4,6-Dinitro-2-methylphenol 2000 u 2000 
4-Nitroaniline 2000 u 2000 
Fluorene 400 u 400 
Di-n-octylphthalate 400 u 400 
bis(2-Ethylhexyl)phthalate 400 u 400 



Table E-17 

{continued) 
Pa e 3 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (Jig/kg) 

132CH013 B32R005 2-4 Benzo(a)anthracene 400 u 400 
(cont'd) 3,3'-Dichlorobenzidine 800 u 800 

Butylbenzylphthalate 400 u 400 
Pyrene 400 u 400 
Hexachlorobenzene 400 u 400 
4-Nitrophenol 2000 u 2000 
2,4,6-Trichlorophenol 400 u 400 
2-Nitrophenol 400 u 400 
Acenaphthylene 400 u 400 
Dirnethylphthalate 400 u 400 
2-Nitroaniline 2000 u 2000 
2-Chloronaphthalene 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 

1:'1 Hexachlorocyclopentadiene 400 u 400 
I 

...... 2-Methylnaphthalene 400 u 400 
co 4-Chloro-3-rnethylphenol 400 u 400 
0 4-Chlorophenyl-phenylether 400 u 400 

2,4-Dinitrotoluene 400 u 400 
Dibenzofuran 400 u 400 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 400 u 400 
3-Nitroaniline 2000 u 2000 
2,6-Dinitrotoluene 400 u 400 
Anthracene 400 u 400 
Phenanthrene 400 u 400 
Pentachlorophenol 2000 u 2000 
4-Brornophenyl-phenylether 400 u 400 
N-nitrosodiphenylamine 400 u 400 
Benzoic acid 2000 u 2000 
Naphthalene 400 u 400 
1,2-Dichlorobenzene ... 400 u 400 
N-nitroso-di-n-propylarnine 400 u 400 
Phenol 400 u 400 
1,4-Dichlorobenzene 400 u 400 
1,3-Dichlorobenzene 400 u 400 
2-Chlorophenol 400 u 400 
bis(2-Chloroethyl)ether 400 u 400 
Isophorone 400 u 400 
Nitrobenzene 400 u 400 
Hexachloroethane 400 u 400 



Table E-17 

(continued) 
Pa e 4 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JJg/kg) (J..'g/kg) 

132CH013 B32R005 2-4 4-Methylphenol 400 u 400 
(cont'd) bis(2-Chloroisopropyl)ether 400 u 400 

2-Methylphenol 400 u 400 
Benzyl alcohol 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloroaniline 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
2,4-Dichlorophenol 400 u 400 
bis(2-Chloroethoxy)methane 400 u 400 
2,4-Dimethylphenol 400 u 400 

132CH014 B32R008 0-2 Di-n-octylphthalate 450 u 450 
Benzo(b)fluoranthene 450 u 450 

t>l Benzo(a)pyrene 450 u 450 
I Benzo(k)fluoranthene 450 u 450 

1-' Di-n-butylphthalate 450 u 450 CD 
1-' Anthracene 450 u 450 

Benzo(g,h,i)perylene 450 u 450 
Dibenz(a,h)anthracene 450 u 450 
Indeno(1,2,3-cd)pyrene 450 u 450 
Benzo(a)anthracene 350 J" 450 
N-nitrosodiphenylamine 450 u 450 
4,6-Dinitro-2-methylphenol 2300 u 2300 
4-Nitroaniline 2300 u 2300 
Fluorene 450 u 450 
4-Chlorophenyl-phenylether 450 u 450 
bis(2-Ethylhexyl)phthalate 240 J 450 
Chrysene 450 u 450 
3,3'-Dichlorobenzidine 900 u 900 
Butylbenzylphthalate 450 u 450 
Pyrena 770 450 
Fluoranthene 610 450 
4-Bromophenyl-phenylether 450 u 450 
Acenaphthylene 450 u 450 
2,4-Dinitrophenol 2300 u 2300 
Diethylphthalate 450 u 450 
Hexachlorocyclopentadiene 450 u 450 
2-Nitroaniline 2300 u 2300 
2,4-Dimethylphenol 450 u 450 
1,2,4-Trichlorobenzene 450 u 450 



Table E-17 

(continued) 
Pa e 5 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (Jlg/kg) (J.'g/kg) 

132CH014 B32R008 0-2 Benzyl alcohol 450 u 450 
(cont'd) 4-Methylphenol 450 u 450 

Phenol 450 u 450 
1,3-Dichlorobenzene 450 u 450 
2-Chlorophenol 450 u 450 
Nitrobenzene 450 u 450 
Hexachloroethane 450 u 450 
N-nitroso-di-n-propylamine 450 u 450 
bis(2-Chloroisopropyl)ether 450 u 450 
2-Methylphenol 450 u 450 
1,2-Dichlorobenzene 450 u 450 
1,4-Dichlorobenzene 450 u 450 
4-Chloroaniline 450 u 450 

M Naphthalene 450 u 450 
I 2,4-Dichlorophenol 450 u 450 .... 

co bis(2-.hloroethoxy)methane 450 u 450 
1\l Benzoic acid 2300 u 2300 

2-Nitrophenol 450 u 450 
Isophorone 450 u 450 
Dimethyl phthalate 450 u 450 
2-Chloronaphthalene 450 u 450 
2,4,5-Trichlorophenol 2300 u 2300 
2,4,6-Trichlorophenol 450 u 450 
2-Methylnaphthalene 450 u 450 
4-Chloro-3-methylphenol 450 u 450 
Hexachlorobutadiene 450 u 450 
2,4-Dinitrotoluene 450 u 450 
Dibenzofuran 450 u 450 
4-Nitrophenol 2300 u 2300 
Acenaphthene 450 u 450 
3-Nitroaniline 2300 u 2300 
2,6-Dinitrotoluene 450 u 450 
Phenanthrene 690 450 
Pentachlorophenol 2300 u 2300 
Hexachlorobenzene 450 u 450 

132CH015 B32R008 2-6 bis(2-Ethylhexyl)phthalate 4100 u 4100 
Benzo(b)fluoranthene 4100 u 4100 
Benzo(a)pyrene 4100 u 4100 
Dibenz(a,h)anthracene 4100 u 4100 



Table E-17 

(continued) 
Pa e 6 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number" (ft) Analyte (p.gfkg) (p.gfkg) 

132CH015 B32R008 2-6 Phenanthrene 7900 4100 
(cont'd) Di-n-butyl phthalate 4100 u 4100 

Pyrena 2800 J 4100 
3,3'-Dichlorobenzidine 8300 u 8300 
Chrysene 3200 J 4100 
4-Chlorophenyl-phenylether 4100 u 4100 
4-Nitroaniline 21000 u 21000 
N-Nitrosodiphenylamine 4100 u 4100 
Hexachlorobenzene 4100 u 4100 
Dimethylphthalate 4100 u 4100 
2,6-Dinitrotoluene 4100 u 4100 
Acenaphthene 4100 u 4100 
4-Nitrophenol 21000 u 21000 

tJj 2,4-Dinitrotoluene 4100 u 4100 
I Hexachlorobutadiene 4100 u 4100 ..... 

(X) 2-Methylnaphthalene 6600 4100 
w 2,4,6-Trichlorophenol 4100 u 4100 

2-Chloronaphthalene 4100 u 4100 
Nitrobenzene 4100 u 4100 
2-Nitrophenol 4100 u 4100 
Benzoic acid 21000 u 21000 
2,4-Dichlorophenol 4100 u 4100 
Naphthalene 4100 u 4100 
1,4-Dichlorobenzene 4100 u 4100 
1,2-Dichlorobenzene 4100 u 4100 
bis(2-Ch1oroisopropyl)ether 4100 u 4100 
N-nitroso-di-n-propylamine 4100 u 4100 
Phenol 4100 u 4100 
2-Chlorophenol 4100 u 4100 
bis(2-Chloroethyl}ether 4100 u 4100 
Hexachloroethane 4100 u 4100 
4-Methylphenol 4100 u 4100 
2-Methylphenol 4100 u 4100 
Benzyl alcohol 4100 u 4100 
1,3-Dichlorobenzene 4100 u 4100 
1,2,4-Trichlorobenzene 4100 u 4100 
bis(2-Chloroethoxy)methane 4100 u 4100 
2,4-Dimethylphenol 4100 u 4100 
Isophorone 4100 u 4100 
2-Nitroaniline 21000 u 21000 



Table E-17 

(continued) 
Pa e 7 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.lg/kg). 

132CH015 B32R008 2-6 2,4,5-Trichlorophenol 21000 u 21000 
(cont'd) Hexachlorocyclopentadiene 4100 u 4100 

4-Chloro-3-methylphenol 4100 u 4100 
4-Chloroaniline 4100 u 4100 
Dibenzofuran 4100 u 4100 
2,4-Dinitrophenol 21000 u 21000 
3-Nitroaniline 2l000 u 21000 
Acenaphthylene 4100 u 4100 
Pentachlorophenol 21000 u 21000 
4-Bromophenyl-phenylether 4100 u 4100 
4,6-Dinitro-2-methylphenol 21000 u 21000 
Fluorene 1100 J 4100 
Diethylphthalate 4100 u 4100 

t>:l Benzo(a)anthracene 4100 u 4100 
I Butylbenzylphthalate 4100 u 4100 ..... 

(X) Fluoranthene 4100 u 4100 
ol:lo Anthracene 830 J 4100 

Benzo(g,h,i)perylene 4100 u 4100 
Indeno(1,2,3-cd)pyrene 4100 u 4100 
Benzo(k)fluoranthene 4100 u 4100 
Di-n-octylphthalate 4100 u 4100 

132CH018 B32R014 0-2 Benzo(a)pyrene 3400 J 3900 
Indeno(1,2,3-cd)pyrene 3900 u 3900 
Dibenz(a,h)anthracene 3900 u 3900 
Benzo(g,h,i)perylene 3900 u 3900 
Pyrene 4000 3900 
Butylbenzylphthalate 3900 u 3900 
3,3'-Dichlorobenzidine 7800 u 7800 
Chrysene 3900 u 3900 
bis(2-Ethylhexyl)phthalate 3900 u 3900 
Di-n-octylphthalate 3900 u 3900 
Hexachlorobenzene 3900 u 3900 
Pentachlorophenol 19000 u 19000 
Phenanthrene 4000 3900. 
4-Nitrophenol 19000 u 19000 
Dibenzofuran 3900 u 3900 
2,4-Dinitrotoluene 3900 u 3900 
2,4,6-Trichlorophenol 3900 u 3900 
2,4,5-Trichlorophenol 19000 u 19000 



Table E-17 

(continued) 
a e 8 of 19 

Detection 
Sample ID Borehole sample Depth Concentration Limit 

Number Number• (ft) Analyte (JLgfkg) (JLg/kg) 

132CH018 B32R014 0-2 2-Chloronaphthalene 3900 u 3900 
(cont'd) Benzoic acid 19000 u 19000 

bia(2-Chloroethoxy)methane 3900 u 3900 
2,4-Dichlorophenol 3900 u 3900 
2-Methylnaphthalene 3900 u 3900 
2-Methylphenol 3900 u 3900 
bia(2-Chloroiaopropyl)ether 3900 u 3900 
2-Nitrophenol 3900 u 3900 
2,4-Dimethylphenol 3900 u 3900 
Phenol 3900 u 3900 
1,2-Dichlorobenzene 3900 u 3900 
Benzyl alcohol 3900 u 3900 
1,4-Dichlorobenzene 3900 u 3900 

trJ 1,3-Dichlorobenzene 3900 u 3900 
I 2-Chlorophenol 3900 u 3900 ,__. 

bia(2-Chloroethyl)ether 3900 u 3900 co 
tn Iaophorone 3900 u 3900 

Nitrobenzene 3900 u 3900 
Hexachloroethane 3900 u 3900 
N-nitroao-di-n-propylamine 3900 u 3900 
4-Methylphenol 3900 u 3900 
4-Chloro-3-methylphenol 3900 u 3900 
Hexachlorobutadiene 3900 u 3900 
4-Chloroaniline 3900 u 3900 
Naphthalene · 3900 u 3900 
1,2,4-Trichlorobenzene 3900 u 3900 
3-Nitroaniline 19000 u 19000 
2,6-Dinitrotoluene 3900 u 3900 
Acenaphthylene 3900 u 3900 
Dimethylphthalate 3900 u 3900 
2-Nitroaniline 19000 u 19000 
4-Nitroaniline 19000 u 19000 
Fluorene 3900 u 3900 
4-Chlorophenyl-phenylether 3900 u 3900 
Diethylphthalate 3900 u 3900 
2,4-Dinitrophenol 19.000 u 19000 
Acenaphthene 3900 u 3900 
Fluoranthene 4900 3900 
Di-n-butylphthalate 3900 u 3900 
Anthracene 3900 u 3900 



Table E-17 

(continued) 
Pa e 9 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number .. (ft) Analyte (J.'g/kg) (J.lg/kg) 

132CH018 B32R014 0-2 4-Bromophenyl-phenylether 3900 u 3900 
(~ont'd) N-nitrosodiphenylamine 3900 u 3900 

4,6-Dinitro-2-methylphenol 19000 u 19000 
Benzo(k)fluoranthene 3900 u 3900 
Benzo(b)fluoranthene 3900 u 3900 
Benzo(a)anthracene 2700 J 3900 

132CH019 B32R014 2-6 bis(2-Ethylhexyl)phthalate 4200 u 4200 
2-Methylphenol 4200 u 4200 
bis(2-Chloroisopropyl)ether 4200 u 4200 
2-Chlorophenol 4200 u 4200 
bis(2-Chloroethyl)ether 4200 u 4200 
Phenol 4200 u 4200 

t'l 
Hexachloroethane 4200 u 4200 

I N-nitroso-di-n-propylamine 4200 u 4200 
..... 4-Methylphenol 4200 u 4200 
00 
0'1 1,2-Dichlorobenzene 4200 u 4200 

Benzyl alcohol 4200 u 4200 
Benzo(k)fluoranthene 4200 u 4200 
Butylbenzylphthalate 4200 u 4200 
3,3'-Dichlorobenzidine 8300 u 8300 
Benzo(a)anthracene 4200 u 4200 
4,6-Dinitro-2-methylphenol 21000 u 21000 
4-Nitroaniline 21000 u 21000 
Fluorene 4200 u 4200 
4-Chlorophenyl-phenylether 4200 u 4200 
Diethylphthalate 4200 u 4200 
Chrysene 4200 u 4200 
Pyrene 4200 u 4200 
Fluoranthene 4200 u 4200 
Di-n-butylphthalate 4200 u 4200 
Anthracene 4200 u 4200 
Indeno(l,2,3-cd)pyrene 4200 u 4200 
Benzo(g,h,i)perylene 4200 u 4200 
Phenanthrene 4200 u 4200 
Dibenz(a,h)anthracene 4200 u 4200 
N-nitrosodiphenylamine 4200 u 4200 
4-Bromophenyl-phenylether 4200 u 4200 
Hexachlorobenzene 4200 u 4200 
Pentachlorophenol 21000 u 21000 



Table E-17 

(continued) 
Pa e 10 of 19 

Detection 
Sample ID Borehole Sample Depth concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.Lg/kg) 

132CH019 B32R014 2-6 Dimethylphthalate 4200 u 4200 
(cont'd) Acenaphthylene 4200 u 4200 

2,6-Dinitrotoluene 4200 u 4200 
3-Nitroaniline 21000 u 21000 
Acenaphthene 4200 u 4200 
2,4-Dinitrophenol 21000 u 21000 
Hexachlorobutadiene 4200 u 4200 
4-Chloro-3-methylphenol 4200 u 4200 
2-Methylnaphthalene 4200 u 4200 
Isophorone 4200 u 4200 
2-Nitrophenol 4200 u 4200 
2,4-Dimethylphenol 4200 u 4200 
Benzoic acid 21000 u 21000 

ttl 1,4-Dich1orobenzene 4200 u 4200 
I 
~ 1,3-Dichlorobenzene 4200 u 4200 
co Naphthalene 4200 u 4200 
...J 1,2,4-Trichlorobenzene 4200 u 4200 

2,4-Dichlorophenol 4200 u 4200 
bis(2-Chloroethoxy)methane 4200 u 4200 
Nitrobenzene 4200 u 4200 
2-Nitroaniline 21000 u 21000 
2-Chloronaphthalene 4200 u 4200 
2,4,5-Trichlorophenol 21000 u 21000 
2,4,6-Trichlorophenol 4200 u 4200 
Hexachlorocyclopentadiene 4200 u 4200 
4-Chloroaniline 4200 u 4200 
2,4-Dinitrotoluene 4200 u 4200 
Dibenzofuran 4200 u 4200 
4-Nitrophenol 21000 u 21000 
Benzo(a)pyrene 4200 u 4200 
Benzo(b)fluoranthene 4200 u 4200 
Di-n-octylphthalate 4200 u 4200 

132CH022 B32R011 0-2 Benzo(b)fluoranthene 440 u 440 
Benzo(k)fluoranthene 440 u 440 
Benzo(a)pyrene 440 u 440 
Pyrena 160 J 440 
Butylbenzylphthalate 440 u 440 
3,3'-Dichlorobenzidine 880 u 880 
Benzo(a)anthracene 440 u 440 



Pa e 11 of 19 

Sample ID 
Number 

132CH022 
(cont'd) 

Borehole 
Number• 

B32R011 

Sample Depth 
(ft) 

0-2 

Table E-17 

(continued) 

Analyte 

4-Nitroaniline 
4,6-Dinitro-2-rnethylphenol 
N-Nitrosodiphenylamine 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Chlorophenyl-phenylether 
Diethylphthalate 
2,4-Dinitrotoluene 
Dibenzofuran 
4-Nitrophenol 
Anthracene 
Phenanthrene 
Pentachlorophenol 
Hexachlorobenzene 
4-Brornophenyl-phenylether 
Fluorene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Fluoranthene 
Di-n-butylphthalate 
4-Chloro-3-rnethylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dirnethylphthalate 
bis(2-Chloroethoxy)rnethane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
N-nitroso-di-n-propylarnine 
Hexachloroethane 
Nitrobenzene 

Concentration 
(J.'g/kg) 

2200 u 
2200 u 

440 u 
440 u 

2200 u 
440 u 

2200 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 
160 J 

2200 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
160 J 

89 JBd 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 

2200 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

"440 u 
440 u 

Detection 
Limit 

(J.'g/kg) 

2200 
2200 

440 
440 

2200 
440 

2200 
440 
440 
440 
440 

2200 
440 
440 

2200 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 

2200 
440 

2200 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
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Sample ID 
Number 

132CH022 
(cont'd) 

132CH023 

Borehole 
Number• 

B32R011 

B32R011 

Sample Depth 
(ft) 

0-2 

2-6 

Table E-17 

(continued) 

Analyte 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chlorophenol 
bis(2-Chloroethyl)ether 
Phenol 
Isophorone 
2-Methylphenol 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachlorobutadiene 
4-Chloroaniline 
Benzoic acid 
2,4-Dimethylphenol 
2-Nitrophenol 
Acenaphthylene 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

bis(2-Ethylhexyl)phthalate 
Dibenzofuran 
2,4-Dinitrotoluene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Nitroaniline 
Isophorone 
2-Nitrophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
1,4-Dichlorobenzene 
4-Methylphenol 
N-nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
1,3-Dichlorobenzene 
2-Chlorophenol 
bis(2-Chloroethyl)ether 
Phenol 

Concentration 
(f..lgfkg) 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

Detection
Limit 

(f..lg/kg) 

440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 

2200 
440 
440 
440 
440 
440 
440 

440 
440 
440 
440 
440 
440 

2200 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
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Sample ID 
Number 

132CH023 
(cont'd) 

Borehole 
Number• 

B32R011 

Sample Depth 
(ft) 

2-6 

Table E-17 

(continued) 

Analyte 

bis(2-Chloroisopropyl)ether 
2-Methylphenol 
1,2-Dichlorobenzene 
Benzyl alcohol 
2,4-Dichlorophenol 
bis(2-Chloroethoxy)methane 
Benzoic acid 
2,4-Dimethylphenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Hexachlorocyclopentadiene 
2-Methylnaphthalene 
4-Nitrophenol 
2,4-Dinitrophenol 
Acenaphthene 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Pyrene 
Fluoranthene 
Di-n-butylphthalate 
Anthracene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Phenanthrene 
Benzo(g,h,i)perylene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 

Concentration 
(J.'g/kg) 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 

2200 u 
440 u 
440 u 
440 u 

2200 u 
2200 u 

440 u 
440 u 
440 u 
440 u 
120 J 

67 J 
64 JB 

440 u 
440 u 
440 u 
440 u 

67 J 
440 u 
440 u 
880 u 
340 J 
340 J 
440 u 
440 u 
440 u 

2200 u 
2200 u 

440 u 
440 u 
440 u 

2200 u 

Detection 
Limit 

(J.'g/kg) 

440 
440 
440 
440 
440 
440 

2200 
440 

2200 
440 
440 
440 

2200 
2200 

440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
880 
440 
440 
440 
440 
440 

2200 
2200 

440 
440 
440 

2200 
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Sample ID 
Number 

132CH023 
(cont'd) 

132CH024 

Borehole 
Number• 

B32R011 

B32R011 

Sample Depth 
(ft) 

2-6 

6-8 

Table E-17 

(continued) 

Analyte 

3-Nitroaniline 
2,6-Dinitrotoluene 
2-6 Acenaphthylene 
Dimethylphthalate 

Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
2,4-Dinitrotoluene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
6-8 2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 

Detection 
Concentration Limit 

(J.tg/kg) {J.tg/kg) 

2200 u 2200 
440 u 440 
440 u 440 
440 u 440 

440 u 440 
440 u 440 
440 u 440 
440 u 440 
440 u 440 
110 J 440 
440 u 440 
870 u 870 
440 u 440 
440 u 440 

2200 u 2200 
2200 u 2200 

440 u 440 
440 u 440 
440 u 440 
440 u 440 

2200 u 2200 
440 u 440 

2200 u 220 
2200 u 2200 

440 u 440 
440 u 440 
440 u 440 
440 u 440 
440 u 440 
440 u 440 
440 u 440 
440 u 440 
440 u 440 

2200 u 2200 
440 u 440 
440 u 440 
440 u 440 
440 u 440 
440 u 440 



Table E-17 

(continued) 
Pa e 15 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JJg/kg) (JJg/kg) 

132CH024 B32R011 6-8 Phenol 440 u 440 
(cont'd) bis(2-Chloroethyl)ether 440 u 440 

N-nitroso-di-n-propylamine 440 u 440 
4-Methylphenol 440 u 440 
bis(2-Chloroisopropyl)ether 440 u 440 
2-Methylphenol 440 u 440 
1,2,4-Trichlorobenzene 440 u 440 
2,4-Dichlorophenol 440 u 440 
bis(2-Chloroethoxy)methane 440 u 440 
Hexachloroethane 440 u 440 
2-Chloronaphthalene 440 u 440 
2,4,5-Trichlorophenol 2200 u 2200 
4-Chloroaniline 440 u 440 

tlj Naphthalene 440 u 440 
I Dibenzofuran 440 u 440 ...... 

\0 Acenaphthylene 440 u 440 
to.) Dimethylphthalate. 440 u 440 

2-Nitroaniline 2200 u 2200 
Fluorene 440 u 440 
4-Chlorophenyl-phenylether 440 u 440 
Diethylphthalate 440 u 440 
Fluoranthene 120 J 440 
Di-n-buty1phthalate 100 JB 440 
Anthracene 180 J 440 
Phenanthrene 190 J 440 
Pentachlorophenol 2200 u 2200 
Benzo(a)pyrene 440 u 440 
Benzo(g,h,i)perylene 440 u 440 
Dibenz(a,h)anthracene 440 u 440 
Indeno(l,2,3-cd)pyrene 440 u 440 

132CH025 B32R017 0-2 Dibenz(a,h)anthracene 400 u 400 
Benzo(g,h,i)perylene 400 u 400 
Benzo(k)fluoranthene 400 u 400 
Benzo(a)pyrene 400 u 400 
Indeno(1,2,3-cd)pyrene 400 u 400 
4-Bromophenyl-phenylether 400 u 400 
Hexachlorobenzene 400 u 400 
Pentachlorophenol 2000 u 2000 
Di-n-butylphthalate 76 JB 400 



Table E-17 

(continued) 
Pa e 16 of 19 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (Jig/kg) (Jig/kg) 

132CH025 B32R017 0-2 Fluoranthene 400 u 400 
(cont'd) Pyrene 400 u 400 

Butylbenzylphthalate 400 u 400 
4-Nitrophenol 2000 u 2000 
Dibenzofuran 400 u 400 
4-Chlorophenyl-phenylether 400 u 400 
Fluorene 400 u 400 
4-Nitroaniline 2000 u 2000 
4,6-Dinitro-2-methylphenol 2000 u 2000 
N-nitrosodiphenylamine 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 
Dimethylphthalate 400 u 400 
Acenaphthylene 400 u 400 

t'j 2,6-Dinitrotoluene 400 u 400 
I 3-Nitroanillne 2000 u 2000 
~ 
\0 Acenaphthene 400 u 400 
w 2,4-Dinitrophenol 2000 u 2000 

4-Chloroaniline 400 u 400 
Hexachlorobutadiene 400 u 400 
4-Chloro-3-methylphenol 400 u 400 
2-Methylnaphthalene 400 u 400 
Hexachlorocyclopentadiene 400 u 400 
2,4,6-Trichlorophenol 400 u 400 
Nitrobenzene 400 u 400 
Isophorone 400 u 400 
2-Nitrophenol 400 u 400 
2,4-Dimethylphenol 400 u 400 
Benzoic acid 2000 u 2000 
bis(2-Chloroethoxy)methane 400 u 400 
2,4-Dichlorophenol 400 u 400 
1,3-Dichlorobenzene 400 u 400 
1,4-Dichlorobenzene 400 u 400 
Benzyl alcohol 400 u 400 
1,2-Dichlorobenzene 400 u 400 
2-Methylphenol 400 u 400 
bis(2-Chloroisopropyl)ether 400 u 400 
4-Methylphenol 400 u 400 
Phenol 400 u 400 
2-Chlorophenol 400 u 400 
bis(2-Chloroethyl)ether 400 u 400 



Table E-17 

(continued) 
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Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

132CH025 B32R017 0-2 Hexachloroethane 400 u 400 
(cont'd) N-nitroso-di-n-propylamine 400 u 400 

Naphthalene 400 u 400 
1,2,4-Trichlorobenzene 400 u 400 
2-Nitroaniline 2000 u 2000 
2-Chloronaphthalene 400 u 400 
Diethylphthalate 400 u 400 
2,4-Dinitrotoluene 400 u 400 
Anthracene 400 u 400 
Phenanthrene 400 u 400 
Benzo(b)fluoranthene 400 u 400 
Di-n-octylphthalate 400 u 400 
bis(2-Ethylhexyl)phthalate 400 u 400 

t-:1 Chrysene 400 u 400 
I Benzo(a)anthracene 400 u 400 ,_. 

1.0 3,3'-Dichlorobenzidine 800 u 800 
tb 

132CH030 B32R002 0-2 Benzo(b)fluoranthene 410 u 410 
Benzo(g,h,i)perylene 410 u 410 
Di-n-butylphthalate 100 JB 410 
Diethylphthalate 410 u 410 
4-Chlorophenyl-phenylether 410 u 410 
4-Chloro-3-methylphenol 410 u 410 
2-Methylnaphthalene 410 u 410 
Hexachlorocyclopentadiene 410 u 410 
2,4,6-Trichlorophenol 410 u 410 
2,4,5-Trichlorophenol 2000 u 2000 
2-Nitroaniline 2000 u 2000 
Dimethyl phthalate 410 u 410 
Acenaphthylene 410 u 410 
2-Nitrophenol 410 u 410 
2,4-Dimethylphenol 410 u 410 
Benzoic acid 2000 u 2000 
bis(2-Chloroethoxy)methane 410 u 410 
1,2,4-Trichlorobenzene 410 u 410 
Naphthalene 410 u 410 
4-Chloroaniline 410 u 410 
Hexachlorobutadiene 410 u 410 
Benzyl alcohol 410 u 410 
1,2-Dichlorobenzene 410 u 410 



tlj 
I 
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Sample ID 
Number 

132CH030 
(cont'd) 

Borehole 
Number• 

B32R002 

Sample Depth 
(ft) 

0-2 

Table E-17 

(continued) 

Analyte 

2-Methylphenol 
4-Methylphenol 
N-nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
Phenol 
bis(2-Chloroethyl)ether 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2-Chlorophenol 
bis(2-Chloroisopropyl)ether 
2,4-Dichlorophenol 
2-Chloronaphthalene 
Fluoranthene 
Pyrena 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Phenanthrene 
Anthracene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Dibenzofuran 
Pentachlorophenol 
Hexachlorobenzene 
4-Bromophenyl-phenylether 
N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
Benzo(a)anthracene 
4-Nitroaniline 
Fluorene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(a)pyrene 
Benzo(k)fluoranthene 

Concentration 
(JLg/kg) 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
820 u 
410 u 
410 u 
410 u 

2000 u 
410 u 

2000 u 
2000 u 

410 u 
410 u 

2000 u 
410 u 
410 u 
410 u 

2000 u 
410 u 

2000 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

Detection 
Limit 

(JLg/kg) 

410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
410 
820 
410 
410 
410 

2000 
410 

2000 
2000 

410 
410 

2000 
410 
410 
410 

2000 
410 

2000 
410 
410 
410 
410 
410 
410 
410 
410 



Pa e 19 of 19 

•sampling locations are shown in Figure 2-11. 

Table E-17 

(continued) 

~ - Undetected. Value reported is the detection limit value. 

0 J - Value estimated by laboratory. 

dJB - Value estimated by laboratory; analyte also found in laboratory blank. 
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Sample ID 
Number 

132CH001 

132CH002 

Table E-18 

First Phase Sampling Results for PesticidesjPCBs in soil at Ashland 2 

Borehole 
Number• 

B32R012 

B32R012 

Sample Depth 
(ft) 

0-2 

2-6 

Analyte 

Aroclor-1016 
Aroclor-1232 
Aroclor-1221 
Aroclor-1242 
4,4'-DDD 
Endosulfan II 
Aroclor-1260 
Aroclor-1254 
Aroclor-1248 
Methoxychlor 
Toxaphene 
Aldrin 
4,4'-DDE 
Beta-BHC 
Alpha-BHC 
Endrin 
Dieldrin 
Endosulfan I 
Heptachlor epoxide 
Heptachlor 
Gamma-BHC (lindane) 
Delta-BHC 
Gamma chlordane 
Alpha chlordane 
Endrin ketone 
4,4'-DDT 
Endosulfan sulfate 
Aroclor-1248 
Aroclor-1260 
Endrin ketone 
Gamma chlordane 
Aroclor-1016 
Aroclor-1232 
Heptachlor epoxide 
Dieldrin 
Endrin 
4,4'-DDD 
4,4'-DDT 
Beta-BHC 
Gamma-BHC (lindane) 
Aldrin 
Heptachlor 

Concentration 
(pgfkg) 

86 ub 
86 u 
86 u 
86 u 
17 u 
17 u 

170 u 
170 u 

86 u 
86 u 

170 u 
8.6 u 

17 u 
8.6 u 
8.6 u 

17 u 
17 u 
8.6 u 
8.6 u 
8.6 u 
8.6 u 
8.6 u 

86 u 
86 u 
17 u 
17 u 
17 u 
91 u 

180 u 
18 u 
91 u 
91 u 
91 u 
9.1 u 

18 u 
18 u 
18 u 
18 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 

Detection 
Limit 

(pgfkg) 

86 
86 
86 
86 
17 
17 

170 
170 

86 
86 

170 
8.6 

17 
8.6 
8.6 

17 
17 
8.6 
8.6 
8.6 
8.6 
8.6 

86 
86 
17 
17 
17 
91 

180 
18 
91 
91 
91 
9.1 

18 
18 
18 
18 
9.1 
9.1 
9.1 
9.1 



Table E-18 

(continued) 
Pa e 2 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (1-'g/kg) (J.'g/kg) 

132CH002 B32R012 2-6 Delta-BHC 9.1 u 9.1 
(cont'd) Alpha-BHC 9.1 u 9.1 

Endosulfan sulfate 18 u 18 
Endosulfan II 18 u 18 
4,4'-DDE 18 u 18 
Endosulfan I 9.1 u 9.1 
Aroclor-1242 91 u 91 
Aroclor-1221 91 u 91 
Toxaphene 180 u 180 
Alpha chlordane 91 u 91 
Methoxychlor 91 u 91 
Aroclor-1254 180 u 180 
Aroclor-1254 350 u 350 

l:lj 4,4'-DDD 35 u 35 
I Methoxychlor 170 u 170 ...... 
~ Delta-BHC 17 u 17 
00 Beta-BHC 17 u 17 

Alpha-BHC 17 u 17 
4,4'-DDT 35 u 35 
Endosulfan sulfate 35 u 35 
Endosulfan II 35 u 35 
Endrin 35 u 35 
4,4'-DDE 35 u 35 
Aro·--' ':1:-1260 350 u 350 
Endr;._a ketone 35 u 35 
Alpha chlordane 170 u 170 
Aroclor-1232 170 u 170 
Aroclor-1221 170 u 170 
Aroclor-1016 170 u 170 
Toxaphene 350 u 350 
Gamma chlordane 170 u 170 
Dieldrin 35 u 35 
Endosulfan I 17 u 17 
Aroclor-1248 170 u 170 
Aroc1or-1242 170 u 170 
Heptachlor 17 u 17 
Heptachlor epoxide 17 u 17 
Aldrin 17 u 17 
Gamma-BHC (lindane) 17 u 17 



Table E-18 

(continued) 
Pa e 3 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (llg/kg) (IL9/kg) 

132CH006 B32R016 2-6 Aroclor-1242 170 u 170 
Aroclor-1248 170 u 170 
Toxaphene 330 u 330 
Aroclor-1221 170 u 170 
Aroclor-1016 170 u 170 
Gamma chlordane 170 u 170 
Alpha chlordane 170 u 170 
Endrin ketone 33 u 33 
Methoxychlor 170 u 170 
4,4'-DDT 33 u 33 
Aroclor-1260 330 u 330 
Aroclor-1254 330 u 330 
Aroclor-1232 170 u 170 

l:'j Endosulfan I 17 u 17 
I Endrin 33 u 33 

1-' Endosulfan sulfate 33 u 33 \0 
\0 Gamma-BHC (lindane) 17 u 17 

Heptachlor 17 u 17 
Delta-BHC 17 u 17 
Beta-BHC 17 u 17 
Alpha-BHC 17 u 17 
4,4'-DDD 33 u 33 
Endosulfan II 33 u 33 
4,4'-DDE 33 u 33 
Dieldrin 33 u 33 
Heptachlor epoxide 17 u 17 
Aldrin 17 u 17 

132CH007 B32R16 6-10 Aroclor-1221 960 u 960 
Aroclor-1232 960 u 960 
Aroclor-1242 960 u 960 
Aroclor-1260 1900 u 1900 
4,4'-DDT 190 u 190 
Aroclor-1016 960 u 960 
Heptachlor 96 u 96 
Dieldrin 190 u 190 
Alpha-BHC 96 u 96 
Delta-BHC 96 u 96 
Beta-BHC 96 u 96 
Endosulfan II 190 u 190 



t>j 
I 

1\) 

0 
0 

Pa e 4 of 13 

Sample ID 
Number 

132CH007 
(cont'd) 

132CH009 

Borehole 
Number• 

832R16 

B32R001 

Sample Depth 
(ft) 

6-10 

0-2 

Table E-18 

(continued) 

Analyte 

Endrin 
4,4'-DDE 
Endosulfan I 
Heptachlor epoxide 
Aldrin 
Gamma-BHC (lindane) 
Toxaphene 
Gamma chlordane 
Alpha chlordane 
Endrin ketone 
Methoxychlor 
Endosulfan sulfate 
4,4'-DDD 
Aroclor-1254 
Aroclor-1248 

Toxaphene 
Endosulfan I 
Alpha-BHC 
4,4'-DDE 
Dieldrin 
Heptachlor epoxide 
Aroclor-1242 
Aroclor-1260 
Aroclor-1254 
Aroclor-1248 
Aroclor-1232 
Aroclor-1221 
Aroclor-1016 
Endrin 
4,4'-DDD 
Endosulfan sulfate 
Endrin ketone 
Beta-BHC 
Aldrin 
Heptachlor 
Gamma-BHC (lindane) 
Delta-BHC 
Gamma chlordane 
Alpha chlordane 

Detection 
Concentration Limit 

(J.'g/kg) (J.'g/kg) 

190 u 190 
190 u 190 

96 u 96 
96 u 96 
96 u 96 
96 u 96 

1900 u 1900 
960 u 960 
960 u 960 
190 u 190 
960 u 960 
190 u 190 
190 u 190 

1900 u 1900 
960 u 960 

190 u 190 
9.6 u 9.6 
9.6 u 9.6 

19 u 19 
19 u 19 
9.6 u 9.6 

96 u 96 
190 u 190 
190 u 190 

96 u 96 
96 u 96 
96 u 96 
96 u 96 
19 u 19 
19 u 19 
19 u 19 
19 u 19 
9.6 u 9.6 
9.6 u 9.6 
9.6 u 9.6 
9.6 u 9.6 
9.6 u 9.6 

96 u 96 
96 u 96 



Table E-18 

(continued) 
Pa e 5 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

132CH009 B32R001 0-2 Methoxychlor 96 u 96 
(cont'd) 4,4'-DDT 19 u 19 

Endosulfan II 19 u 19 

132CH010 B32R001 2-4 Aroclor-1260 170 u 170 
4,4'-DDE 17 u 17 
Alpha chlordane 84 u 84 
Gamma chlordane 84 u 84 
Aroclor-1232 84 u 84 
Aroclor-1248 84 u 84 
Dieldrin 17 u 17 
Aroclor-1254 170 u 170 
Aroclor-1242 84 u 84 

t1j Aroclor-1221 84 u 84 
I Aroclor-1016 84 u 84 

N Toxaphene 170 u 170 0 
..... Endosulfan II 17 u 17 

Endosulfan sulfate 17 u 17 
Methoxychlor 84 u 84 
Beta-BHC 8.4 u 8.4 
Gamma-BHC (lindane) 8.4 u 8.4 
Aldrin 8.4 u 8.4 
Endosulfan I 8.4 u 8.4 
Heptachlor epoxide 8.4 u 8.4 
Heptachlor 8.4 u 8.4 
Delta-BHC 8.4 u 8.4 
Alpha-BHC 8.4 u 8.4 
Endrin ketone 17 u 17 
4 1 4'-DDT 17 u 17 
4,4'-DDD 17 u 17 
Endrin 17 u 17 

132CH012 B32R005 0-2 Aroclor-1221 110 u 110 
Alpha chlordane 110 u 110 
Toxaphene 210 u 210 
Aldrin 11 u 11 
Endosulfan I 11 u 11 
4,4'-DDE 21 u 21 
Beta-BHC 11 u 11 
Delta-BHC 11 u 11 



Table E-18 

(continued) 
Pa e 6 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.'g/kg) (J.'g/kg) 

132CH012 B32R005 0-2 Alpha-BHC 11 u 11 
(cont'd) Endosulfan II 21 u 21 

Endrin 21 u 21 
Dieldrin 21 u 21 
Heptachlor epoxide 11 u 11 
Heptachlor 11 u 11 
Gamma-BHC (lindane) 11 u 11 
Aroclor-1016 110 u 110 
Gamma chlordane 110 u 110 
Endrin ketone 21 u 21 
Aroclor-1232 110 u 110 
Aroclor-1248 110 u 110 
Aroclor-1260 210 u 210 

tr:l 4,4'-DDT 21 u 21 
I Endosulfan sulfate 21 u 21 

1\J 
0 4,4'-DDD 21 u 21 
1\J Aroclor-1254 210 u 210 

Aroclor-1242 110 u 110 
Methoxychlor 110 u 110 

132CH013 B32R005 2-4 Aroclor-1016 95 u 95 
Aroclor-1221 95 u 95 
Aroclor-1232 95 u 95 
Aroclor-1248 95 u 95 
Aroclor-1260 190 u 190 
4,4'-DDD 19 u 19 
4,4'-DDT 19 u 19 
Endrin ketone 19 u 19 
Gamma chlordane 95 u 95 
Delta-BHC 9.5 u 9.5 
Gamma-BHC (lindane) 9.5 u 9.5 
Aldrin 9.5 u 9.5 
Endosulfan I 9.5 u 9.5 
4,4'-DDE 19 u 19 
Alpha-BHC 9.5 u 9.5 
Beta-BHC 9.5 u 9.5 
EQ.drin 19 u 19 
Dieldrin 19 u 19 
Heptachlor epoxide 9.5 u 9.5 
Heptachlor 9.5 u . 9. 5 



Table E-18 

(continued) 
Pa e 7 of 13 

Detection 
Sample lD Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (JJg/kg) (JJg/kg) 

132CH013 B32R005 2-4 Toxaphene 190 u 190 
(cont'd) Alpha chlordane 95 u 95 

Methoxychlor 95 u 95 
Endosulfan sulfate 19 u 19 
Endosulfan II 19 u 19 
Aroclor-1254 190 u 190 
Aroclor-1242 95 u 95 

132CH014 B32R008 0-2 Toxaphene 190 u 190 
Aroclor-1260 190 u 190 
Endosulfan II 19 u 19 
Endosulfan sulfate 19 u 19 
4,4'-DDT 19 u 19 

1:':1 Methoxychlor 96 u 96 
I 

1\) Alpha chlordane 96 u 96 
0 Beta-BHC 9.6 u 9.6 w Gamma-BHC (lindane) 9.6 u 9.6 

Heptachlor 9.6 u 9.6 
Aldrin 9.6 u 9.6 
Endosulfan I 9.6 u 9.6 
4,4'-DDE 19 u 19 
Dieldrin 19 u 19 
Heptachlor epoxide 9.6 u 9.6 
Delta-BHC 9.6 u 9.6 
Gamma chlordane 96 u 96 
Endrin ketone 19 u 19 
4,4'-DDD 19 u 19 
Endrin 19 u 19 
Aroclor-1254 190 u 190 
Aroclor-1221 96 u 96 
Aroclor-1016 96 u 96 
Aroclor-1232 96 u 96 
Aroclor-1242 96 u 96 
Aroclor-1248 96 u 96 
Alpha-BHC 9.6 u 9.6 

132CH015 B32R008 2-6 Gamma chlordane 460 u 460 
Beta-BHC 46 u 46 
Delta-BHC 46 u 46 
Heptachlor 46 u 46 



Table E-18 

(continued) 
Pa e 8 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.Lg/kg) (J.Lg/kg) 

132CH015 B32R008 2-6 Aldrin 46 u 46 
(cont'd) Heptachlor epoxide 46 u 46 

Dieldrin 92 u 92 
Endosulfan I 46 u 46 
Gamma-BHC (lindane) 46 u 46 
Aroclor-1260 920 u 920 
Endrin 92 u 92 
Endoaulfan II 92 u 92 
4,4'-DDD 92 u 92 
Endoaulfan sulfate 92 u 92 
4,4'-DDT 92 u 92 
Methoxychlor 460 u 460 
Endrin ketone 92 u 92 

1:':1 Alpha-BHC 46 u 46 
I Alpha chlordane 460 u 460 

1\) 

0 4,4'-DDE 92 u 92 
~ Aroclor-1232 460 u 460 

Aroclor-1242 460 u 460 
Aroclor-1248 460 u 460 
Aroclor-1254 920 u 920 
Aroclor-1016 460 u 460 
Aroclor-1221 460 u 460 
Toxaphene 920 u 920 

132CH018 B32R014 0-2 Aroclor-1254 850 u 850 
Aroclor-1260 850 u 850 
Endrin ketone 85 u 85 
Alpha chlordane 430 u 430 
Gamma chlordane 430 u 430 
Toxaphene 850 u 850 
Aroclor-1016 430 u 430 
Aroclor-1221 430 u 430 
Aroclor-1232 430 u 430 
Aroclor-1242 430 u 430 
Aroclor-1248 430 u 430 
Endosulfan I 43 u 43 
Dieldrin 85 u 85 
4,4'-DDE 85 u 85 
Endrin 85 u 85 
Endoaulfan II 85 u 85 



1:':1 
I 

I\) 

0 
01 

Pa e 9 of 13 

Sample ID 
Number 

132CH018 
(cont'd) 

132CH019 

Borehole 
Number• 

B32R014 

B32R014 

Sample Depth 
(ft) 

0-2 

2-6 

Table E-18 

(continued) 

Analyte 

Methoxychlor 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
4,4'-DDT 
Endosulfan sulfate 
4,4'-DDD 

Aroclor-1221 
Endosulfan I 
Delta-BHC 
Beta-BHC 
Alpha-BHC 
Endosulfan II 
Endrin 
4,4'-DDE 
Dieldrin 
Aroclor-1232 
Aroclor-1242 
Methoxychlor 
Endrin ketone 
Alpha chlordane 
Gamma chlordane 
Toxaphene 
Aroclor-1016 
Heptachlor epoxide 
Aldrin 
Heptachlor 
Gamma-BHC (lindane) 
4,4'-DDT 
Endosulfan sulfate 
4,4'-DDD 
Aroclor-1260 
Aroclor-1254 
Aroclor-1248 

Detection 
concentration Limit 

(J.'g/kg) (fJg/kg) 

430 u 430 
43 u 43 
43 u 43 
43 u 43 
43 u 43 
43 u 43 
43 u 43 
43 u 43 
85 u 85 
85 u 85 
85 u 85 

90 u 90 
9 u 9.0 
9 u 9.0 
9 u 9.0 
9 u 9.0 

18 u 18 
18 u 18 
18 u 18 
18 u 18 
90 u 90 
90 u 90 
90 u 90 
18 u 18 
90 u 90 
90 u 90 

180 u 180 
90 u 90 

9 u 9.0 
9 u 9.0 
9 u 9.0 
9 u 9.0 

18 u 18 
18 u 18 
18 u 18 

180 u 180 
180 u 180 

90 u 90 



Table E-18 

(continued) 
Pa e 10 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number'" (ft) Analyte (JJg/kg) (JJg/kg) 

132CH022 B32R011 0-2 Aroclor-1016 190 u 190 
Aroclor-1221 190 u 190 
Aroclor-1232 190 u 190 
Aroclor-1242 190 u 190 
Aroclor-1248 190 u 190 
AJ;'OClor-1254 380 u 380 
Endosulfan I 19 u 19 
Dieldrin 38 u 38 
4,4'-DDE 38 u 38 
Endrin 38 u 38 
Alpha-BHC 19 u 19 
Beta-BHC 19 u 19 
HeptachJ.Jr epoxide 19 u 19 

1:':1 Endosu1fan sulfate 38 u 38 
I 4,4'-DDT 38 u 38. 

N Methoxychlor 190 u 190 0 
0\ Endrin ketone 38 u 38 

Alpha chlordane 190 u 190 
Gamma chlordane 190 u 190 
Toxaphene 380 u 380 
Aldrin 19 u 19 
Heptachlor 19 u 19 
Gamma-BHC (lindane) 19 u 19 
Delta-BHC 19 u 19 
4,4'-DDD 38 u 38 
Endosulfan II 38 u 38 
Aroclor-1260 380 u 380 

132CH023 B32R011 2-6 Toxaphene 950 u 950 
Aroclor-1016 480 u 480 
Aroclor-1221 480 u 480 
Aroclor-1232 480 u 480 
Aroc1or-1242 480 u 480 
Endosulfan II 95 u 95 
Delta-BHC 48 u 48 
Gamma-BHC (lindane) 48 u 48 
Heptachlol1 48 u 48 
Aldrin 48 u 48 
Heptachlor epoxide 48 u 48 
Endosulfan I 48 u 48 



Table E-18 

(continued) 
Pa e 11 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte {Jlg/kg) (pg/kg) 

132CH023 B32R011 2-6 Dieldrin 95 u 95 
(cont'd) Alpha-BHC 48 u 48 

4,4'-DDE 95 u 95 
Beta-BHC. 48 u 48 
Gamma chlordane 480 u 480 
Alpha chlordane 480 u 480 
Endrin ketone 95 u 95 
Methoxychlor 480 u 480 
4,4'-DDT 95 u 95 
Endosulfan sulfate 95 u 95 
4,4'-DDD 95 u 95 
Endrin 95 u 95 
Aroclor-1260 950 u 950 

t'l Aroclor-1254 950 u 950 
I 

1\) Aroclor-1248 480 u 480 
0 
-.J 

132CH024 B32R011 6-8 Aroclor-1260 940 u 940 
Alpha chlordane 470 u 470 
Aroclor-1254 940 u 940 
Dieldrin 94 u 94 
4,4'-DDE 94 u 94 
Endrin 94 u 94 
Endosulfan II 94 u 94 
4,4'-DDD 94 u 94 
Endosulfan sulfate 94 u 94 
4,4'-DDT 94 u 94 
Endrin ketone 94 u 94 
Alpha-BHC 47 u 47 
Beta-BHC 47 u 47 
Delta-BHC 47 u 47 
Gamma-BHC (lindane) 47 u 47 
Heptachlor 47 u 47 
Aldrin 47 u 47 
Endosulfan I 47 u 47 
Heptachlor epoxide 47 u 47 
Methoxychlor 470 u 470 
Aroclor-1248 470 u 470 
Aroclor-1242 470 u 470 
Aroclor-1232 470 u 470 
Aroclor-1221 470 u 470 



Table E-18 

(continued) 
Pa e 12 of 13 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (J.&g/kg) (J.&g/kg) 

132CH024 B32R011 6-8 Aroclor-1016 470 u 470 
(cont'd) Toxaphene 940 u 940 

Gamma chlordane 470 u 470 

132CH025 B32R017 0-2 Aroclor-1254 870 u 870 
Aroclor-1260 870 u 870 
Endrin ketone 87 u 87 
Aroclor-1242 430 u 430 
Aroclor-1248 430 u 430 
Endosulfan I 43 u 43 
Dieldrin 87 u 87 
4,4'-DDE 87 u 87 
Endrin 87 u 87 

i:'j Endosulfan II 87 u 87 
I 4,4'-DDT 87 u 87 

1\) Methoxychlor 430 u 430 0 
CD Alpha-BHC 43 u 43 

Beta-BHC 43 u 43 
Delta-BHC 43 u 43 
Gamma-BHC (lindane) 43 u 43 
Heptachlor 43 u 43 
Aldrin 43 u 43 
Heptachlor epoxide 43 u 43 
Endosulfan sulfate 87 u 87 
4,4'-DDD 87 u 87 
Aroclor-1232 430 u 430 
Aroclor-1221 430 u 430 
Aroclor-1016 430 u 430 
Toxaphene 870 u 870 
Gamma chlordane 430 u 430 
Alpha chlordane 430 u 430 

132CH030 B32R002 0-2 Aroclor-1016 440 u 440 
Aroclor-1254 880 u 880 
Aroclor-1260 880 u 880 
4,4'-DDD 88 u 88 
Endosulfan sulfate 88 u 88 
4,4'-DDT 88 u 88 
Methoxychlor 440 u 440 
Beta-BHC 44 u 44 



Pa e 13 of 13 

Sample ID 
Number 

132CH030 
(cont'd) 

Borehole 
Number• 

B32R002 

Sample Depth 
(ft) 

0-2 

•sampling locations are shown in Figure 2-11~ 

Table E-18 

(continued) 

Analyte 

Alpha-BHC 
Endrin 
4,4'-DDE 
Dieldrin 
Endosulfan I 
Heptachlor epoxide 
Aldrin 
Endrin ketone 
Heptachlor 
Gamma-BHC (lindane) 
Delta-BHC 
Toxaphene 
Gamma chlordane 
Alpha chlordane 
Endosulfan II 
Aroclor-1242 
Aroclor-1248 
Aroclor-1232 
Aroclor-1221 

~ - Undetected. Value reported is the detection limit value. 

Detection 
Concentration Limit 

(J.I.g/kg) (J.I.g/kg) 

44 u 44 
88 u 88 
88 u 88 
88 u 88 
44 u 44 
44 u 44 
44 u 44 
88 u 88 
44 u 44 
44 u 44 
44 u 44 

880 u 880 
440 u 440 
440 u 44 

88 u 88 
440 u 440 
440 u 440 
440 u 440 
440 u 440 



Table E-19 
First Phase sampling Results for EP-Metals in Soil at Ashland 2 

Detection 
Sample ID Sampling Depth concentration Limit 
Number Location• (ft) Analyte (f.lg/L) (f.lg/L) 

132CH012 B32R005 0-2 Arsenic, EP leachate 500 ub 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 205 100 
Chromium, EP leachate 500 u 500 
Lead, EP leachate 500 u 500 
Mercury, EP leachate 0.2 u 0.20 
Selenium, EP leachate 100 u 100 
Silver, EP leachate 500 u 500 

132CH014 B32R008 0-2 Arsenic, EP leachate 500 u 500 
Barium, EP leachate 1000 u 1000 
Cadmium, EP leachate 100 u 100 

l:lj Chromium, EP leachate 500 u 500 
I Lead, EP leachate 500 u 500 1\) 

..... Mercury, EP leachate 0.2 u 0.20 
0 Selenium, EP leachate 100 u 100 

Silver, EP leachate 500 u 500 

•sampling locations are shown in Figure 2-11. 

ho - Undetected. Value reported is the detection limit value. 



tzj 
I 

1\) 

1-' 
1-' 

Table E-20 

First Phase sampling Results for EP-Pesticides in Soil at Ashland 2 

Sample ID Sampling Depth Concentration 
Number Location• (ft) Analyte (Jlg/L) 

132CH014 B32R008 0-2 Endrin 1.5 ub 
Gamma-BHC (lindane) 0.74 u 
Methoxychlor 7.4 u 
Toxaphene 15 u 

•sampling locations are shown in Figure 2-11. 

ho - Undetected. Value reported is the detection limit value. 

Detection 
Limit 
(J.'g/L) 

1.5 
0.74 
7.4 

15 



Table E-21 
First Phase samplinq Results for Reactivity in Soil at Ashland 2 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (mg/kg) (p.g/L) 

1329H012 B32ROOS 0-2 Cyanide, total 1.2 ub 1.2 
sulfide 0.31 u 0.31 

132CH014 B32R008 0-2 cyanide, total 1.2 1.2 
sulfide 1.2 0.30 

•sampling locations are shown in Figure 2-11. 

bo - Undetected. Value reported is the detection limit value. 



Table E-22 
First Phase Sampling Results for Metals in Sediment at Linde 

Pa e 1 of 7 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

129CH026 Location 1 Vanadium, total 26.2 12.7 
Selenium, total 205 25.4 
Zinc, total 94.5 5.1 
Lead, total 27.5 25.4 
Nickel, total 33 10.2 
Thallium, total 44.8 25.4 
Potassium, total 1270 ub 1270 
Iron, total 21000 25.4 
Manganese, total 565 3.8 
Magnesium, total 16800 1270 

tJj 
Sodium, total 3790 1270 

I Molybdenum, total 25.4 u 25.4 
1\.) Antimony, total 15.3 u 15.3 ..... 
w Copper, total 26.4 6.4 

Silver, total 2.5 u 2.5 
Aluminum, total 11300 50.8 
Boron, total 25.4 u 25.4 
Arsenic, total 41.8 25.4 
Beryllium, total 1.3 u 1.3 
Barium, total 138 50.8 
Cobalt, total 12.7 u 12.7 
Cadmium, total 1.3 u 1.3 
Calcium, total 43300 1270 
Chromium, total 16.5 2.5 

129CH027 Location 2 Nickel, total 31.7 12.3 
Lead, total 38.3 30.7 
Selenium, total 197 30.7 
Antimony, total 18.4 u 18.4 
Zinc, total 166 6.1 
Copper, total 21.5 7.7 
Chromium, total 19.8 3.1 
Cobalt, total 15.4 u 15.4 
Vanadium, total 38.6 15.4 
Thallium, total 37.5 30.7 
Molybdenum, total 30.7 u 30.7 
Calcium, total 8270 1540 
Cadmium, total 1.5 u 1.5 
Beryllium, total 1.5 u 1.5 
Barium, total 150 61.5 



Table E-22 

(continued) 
Page 2 of 7 

Detection 
sample ID Sam: .. · ng Concentration Limit 

Number Locat.lon• Analyte (mgjkg) (mgjkg) 

129CH027 Location 2 Boron, total 30.7 u 30.7 
(cont'd) Arsenic, total 47 30.7 

Aluminum, total 14100 61.5 
Silver, total 3.1 u 3.1 
Sodium, total 1540 u 1540 
Manganese, total 341 . 4.6 
Magnesium, total 4810 1540 
Potassium, total 1540 u 1540 
Iron, total 21000 30.7 

129CH028 Location 3 Selenium, total 27.3 23.7 
Vanadium, total 11.8 u 11.8 

tr:l Thallium, total 23.7 u 23.7 
I Potassium, total 1180 u 1180 1\) .... Iron, total 3750 23.7 
~ Zinc, total 116 4.7 

Magnesium, total 10000 1180 
Boron, total 27.9 23.7 
Barium, total 68.2 47.4 
Arsenic, total 24 23.7 
Antimony, total 14.2 u 14.2 
Lead, total 49.8 23.7 
Nickel, total 9.5 u 9.5 
Sodium, total 1180 u 1180 
Molybdenum, total 23.7 u 23.7 
Manganese, total 425 3.6 
Cadmium, total 1.2 u 1.2 
Silver, total 2.4 u 2.4 
Aluminum, total 5990 47.4 
Copper, total 12.3 5.9 
Chromium, total 4.3 2.4 
Cobalt, total 11.8 u 11.8. 
Calcium, total 123000 1180 
Beryllium, total 1.4 1.2 

129CH029 Location 4 Vanadium, total 12.1 10.3 
MDT1esium, total 9390 1030 
Zinc, total 59.8 4.1 
Nickel, total 11.4 8.2 
Lead, total 20.5 u 20.5 
Sodium, total 1030 u 1030 



Table E-22 

(continued) 
Pa e 3 of 7 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

129CH029 Location 4 Molybdenum, total 20.5 u 20.5 
(cont'd) Manganese, total 2860 3.1 

Thallium, total 20.5 u 20.5 
Cadmium, total 1 u 1.0 
Iron, total 9950 20.5 
Arsenic, total 20.5 u 20.5 
Boron, total 20.5 u 20.5 
Aluminum, total 3130 41.1 
Silver, total 2.1 u 2.1 
Potassium, total 1030 u 1030 
Copper, total 11.4 5.1 
Chromium, total 6.8 2.1 
Cobalt, total 10.3 u 10.3 
Calcium, total 149000 1030 

tJj Beryllium, total 1 u 1.0 
I Barium, total 54.5 41.1 

1\) Selenium, total 109 20.5 
1-' 
U1 Antimony, total 12.3 u 12.3 

129CH031 Location 11 Antimony, total 12.5 u 12.5 
Thallium, total 25.7 20.9 
Zinc, total 199 4.2 
Iron, total 10900 20.9 
Magnesium, total 22300 1040 
Molybdenum, total 20.9 u 20.9 
Nickel, total 67.7 8.4 
Aluminum, total 10500 41.8 
Boron, total 30 20.9 
Beryllium, total 2.2 1.0 
Cadmium, total 1 u 1.0 
Chromium, total 19.4 2.1 
Silver, total 2.1 u 2.1 
Cobalt, total 10.4 u 10.4 
Calcium, total 91600 1040 
Barium, total 120 41.8 
Arsenic, total 35.3 20.9 
Lead, total 55.5 20.9 
Sodium, total 1490 1040 
Manganese, total 856 3.1 
Potassium, total 1040 u 1040 
Copper, total 116 5.2 
Vanadium, total 11.9 10.4 
Selenium, total 105 20.9 



Table E-22 

{continued) 
Pa e 4 of 7 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

129CH047 Location 13 Silver, total 9.5 2.2 
Manganese, total 855 3.2 
Molybdenum, total 21.6 u 21.6 
Sodium, total 1510 1080 
Nickel, total 235 8.6 
Lead, total 279 21.6 
Selenium, total 270 21.6 
Thallium, total 59.2 21.6 
Vanadium, total 28.6 10.8 
Zinc, total 699 4.3 
Antimony, total 13.1 13.0 
Cadmium, total 9.1 1.1 

tlj Cobalt, total 10.8 u 10.8 
I Chromium, total 118. 2.2 

1\) Copper, total 860 5.4 .... 
m Iron, total 36000 21.6 

Potassium, total 1080 u 1080 
Magnesium, total 16500 1080 
Arsenic, total 93.4 21.6 
Boron,. total 43.5 21.6 
Calcium, total 62900 1080 
Beryllium, total 1.5 1.1 
Barium, total 249 43.2 
Aluminum, total 11500 43.2 

129CH059 Location 15 Silver, total 5.5 u 5.5 
Boron, total 33.9 27.5 
Barium, total 56.7 6.9 
Antimony, total 27.5 u 27.5 
Selenium, total 108 27.5 
Thallium, total 32.1 27.5 
Vanadium, total 23.7 5.5 
Zinc, total 221 1.4 
Copper, total 56.3 4.1 
Iron, total 16000 5.5 
Potassium, total 1380 u 1380 
Manganese, total 172 1.4 
Molybdenum, total 27.5 u 27.5 
Sodium, total 728 124 
Nickel, total 29.3 6.9 
Lead, total 59.6 27.5 



,. 

Table E-22 

(continued) 
Pa e 5 of 7 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

129CH059 Location 15 Magnesium, total 17700 27.5 
(cont'd) Chromium, total 41.6 5.5 

Beryllium, total 0.28 0.28 
Cobalt, total 7.4 5.5 
Cadmium, total 2.8 u 2.8 
Calcium, total 45300 13.8 
Arsenic, total 58.4 27.5 
Aluminum, total 6440 27.5 

129CH060 Location 6 Silver, total 4.4 u 4.4 
Boron, total 51.5 22.1 

tz:1 
Barium, total 148 5.5 

I Potassium, total 1100 u 1100 
N Zinc, total 47.1 1.1 
1-' Magnesium, total 27500 22.1 .._J 

Manganese, total 1370 1.1 
Molybdenum, total 22.1 u 22.1 
Nickel, total 9 5.5 
Lead, total 30.7 22.1 
Antimony, total 22.1 u 22.1 
Selenium, total 30.1 22.1 
Thallium, total 22.1 u 22.1 
Vanadium, total 9.8 4.4 
Sodium, total. 1380 99.3 
Iron, total 5200 4.4 
Copper, total 17.6 3.3 
Beryllium, total 3.8 0.22 
Chromium, total 16.5 4.4 
Cobalt, total 4.4 u 4.4 
Cadmium, total 2.2 u 2.2 
Calcium, total 173000 11.0 
Arsenic, total 122 22.1 
Aluminum, total 18800 22.1 

129CH061 Location 18 Silver, total 6.7 u 6.7 
Arsenic, total 37.2 33.5 
Boron, total 45.8 33.5 
Manganese, total 718 1.7 
Molybdenum, total 33.5 u 33.5 
Sodium, total 935 151 



Table E-22 

(continued) 
Pa e 6 of 7 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

129CH061 Location 18 Nickel, total 18.2 8.4 
(cont'd) Selenium, total 77.7 33.5 

Thallium, total 33.5 u 33.5 
Vanadium, total 9 6.7 
Zinc, total 186 1.7 
Antimony, total 33.5 u 33.5 
Lead, total 87.5 33.5 
Magnesium, total 16200 33.5 
Potassium, total 1680 u 1680 
Iron, total 9610 6.7 
Copper, total 105 5.0 
Chromium, total 31.9 6.7 

1:>:1 
Cobalt, total 6.7 u 6.7 

I Cadmium, total 3.4 3.4 
1\.) Calcium, total 68600 16.8 ..... 
00 Beryllium, total 0.87 0.34 

Barium, total 112 8.4 
Aluminum, total 5250 33.5 

129CH095 Location 16 Silver, total 3.8 u 3.8 
Cadmium, total 1.9 u 1.9 
Cobalt, total 19.2 u 19.2 
Chromium, total 117 3.8 
Copper, total 152 9.6 
Iron, total 27500 38.3 
Antimony, total 23 u 23.0 
Selenium, total 38.3 u 38.3 
Thallium, total 50.6 38.3 
Vanadium, total 55 19.2 
Zinc, total 649 7.7 
Lead, total 127 38.3 
Nickel, total 74.4 15.3 
Sodium, total 1920 u 1920 
Molybdenum, total 38.3 u 38.3 
Potassium, total 2480 1920 
Manganese, total 435 5.7 
Magnesium, total 33300 1920 
Barium, total 115 76.6 
Beryllium, total 1.9 u 1.9 
Calcium, total 91600 1920 



Pa e 7 of 7 

Sample ID 
Number 

l29CH095 
(cont'd) 

Sampling 
Location• 

Location 16 

Table E-22 

(continued) 

Analyte 

Arsenic, total 
Boron, total 
Aluminum, total 

•sampling locations are shown in Figure 2-16. 

ho - Undetected. Value reported is the detection limit value. 

Concentration 
(mg/kg) 

73 
74.4 

14000 

Detection 
Limit 

(mgfkg) 

38.3 
38.3 
76.6 



Table E-23 

First Phase Samplinq Results for vocs in Sediment at Linde 
Pa e 1. of 3 

Concentration {gglkg}[ by sam2le ID and Location• Detection 
129CH026 129CH027 129CH028 129CH029 Limit 

Analyte Location 1 Location 2 Location 3 Location 4 (/..lg/kg) 

Chloromethane 2 ub 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 t1 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 u 1 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 

tt:l 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 
I Carbon tetrachloride 1 u 1 u 1 u 1 u 1 

N 
N Bromodichloromethane 1 t1 1 u 1 u 1 u 1 
0 1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 

trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 t1 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1·u 1 u 1 u 1 u 1 
Toluene 1 t1 4.3 1 u 1 u 1 
Ch1orobenzene 1 t1 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 t1 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-23 

(continued) 
Pa e 2 of 3 

Concentration (~g£kg}[ by SamQle ID and Location• Detection 
129CH031 129CH047° 129CH048 Limit 

Analyte Location 11 Location 13 Location 12 (ILg/kg) 

Chloromethane 2 u 10 u 2 u 2 
Bromoethane 2 u 10 u 2 u 2 
Dichlorodifluoromethane 2 u 10 u 2 u 2 
Vinyl chloride 2 u 10 u 2 u 2 
Chloroethane 2 u 10 u 2 u 2 
Methylene chloride 4 u 20 u 4 u 4 
Trichlorofluoromethane 1 u 5 u 1 u 1 
1,1-Dichloroethene 1 u 5 u 1 u 1 
1,1-Dichloroethane 1 u 5 u 1 u 1 
trans-1,2-Dichlorethane 1 u 5 u 1 u 1 
Chloroform 1 u 5 u 1 u 1 
1,2-Dichloroethane 1 u 5 u 1 u 1 

1:':1 1,1,1-Trichloroethane 1 u 5 u 1 u 1 
I Carbon tetrachloride 1 u 5 u 1.4 1 

"' Bromodichloromethane 1 u 5 u 1 u 1 
"' ...... 1,2-Dichloropropane 1 u 5 u 1 u 1 

trans-1,3-Dichloropropene 1 u 5 u 1 u 1 
Trichloroethane 1 u 5 u 1 u 1 
Dibromochloromethane 1 u 5 u 1 u 1 
1,1,2-Trichloroethane 1 u 5 u 1 u 1 
Benzene 1 u 5 u 1 u 1 
cis-1,3-Dichloropropene 1 u 5 u 1 u 1 
2-Chloroethylvinylether 1 u 5 u 1 u 1 
Bromoform 1 u 5 u 1 u 1 
Tetrachloroethane 1 u 5 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 5 u 1 u 1 
Toluene 1 u 6.9 2.7 1 
Chlorobenzene 1 u 5 u 1 u 1 
Ethylbenzene 1 u 5 u 1 u 1 
Total xylenes 1 u 5 u 1 u 1 
1,2-Dichlorobenzene 1 u 5 u 1 u 1 
1,3-Dichlorobenzene 1 u 5 u 1 u 1 
1,4-Dichlorobenzene 1 u 5 u 1 u 



Table E-23 

(continued) 
Pa e 3 of 3 

Concentration (~gLkg}E by SamJ2le ID and Location• Detection 
129CH059 129CH060 129CH061° 129CH095 Limit 

Analyte Location 15 Location 6 Location 18 Location 16 (Jlg/kg) 

Chloromethane 2 u 2 u 10 u 2 u 2 
Bromoethane 2 u 2 u 10 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 10 u 2 u 2 
Vinyl chloride 2 u 2 u 10 u 2 u 2 
Chloroethane 2 u 2 u 10 u 2 u 2 
Methylene chloride 4 u 4 u 20 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 5 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 30 1 u 1 
1,1-Dichloroethane 3.6 1 u 42 1 u 1 
trans-1,2-Dichlorethane 4.3 1 u 110 5.6 1 
Chloroform 4.8 1 u 5 u 7.8 1 
1,2-Dichloroethane 1 u 1 u 5 u 1 u 1 

1:':1 1,1,1-Trichloroethane 1 u 1 u 5 u 1 u 1 
I Carbon tetrachloride 1 u 1 u 5 u 1 u 1 

1\) Bromodichloromethane 1 u 1 u 5 u 1 u 1 
1\) 
1\) 1,2-Dich1oropropane 1 u 1 u 5 u 1 u 1 

trans-1,3-Dichloropropene 1 u 1 u 5 u 1 u 1 
Trichloroethane 260 1 u 230 86 1 
Dibromochloromethane 1 u 1 u 5 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 5 u 1 u 1 
Benzene 4.9 1 u 5 u 1.7 1 
cis-1,3-Dichloropropene 1 u 1 u 5 u 1 u 1 
2-Chloroethylvinylether 1 ·U 1 u 5 u 1 u 1 
Bromoform 1 u 1 u 5 u 1 u 1 
Tetrachloroethane 1 u 1 u 5 u 6.6 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 5 u 1 u 1 
Toluene 104 3.3 95 23 1 
Chlorobenzene 1 u 1 u 5 u 15 1 
Ethylbenzene 39 1 u 5 u 7.3 1 
Total xylenes 70 1 u 5 u so 1 
1,2-Dichlorobenzene 1 u 1 u 5 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 5 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 5 u 1 u 1 

•sampling locations are shown in Figure 2-16. 

ho - Undetected. Value reported is the detection limit value. 

0Thi~ sample was diluted before analysis; the increased detection limits reflect the dilution factor. 



Pa e 1 of 16 

Sample ID 
Number 

129CH026 

Table E-24 

First Phase Sampling Results for BNAEs in Sediment at Linde 

Sampling 
Location• 

Location 1 

Analyte 

Chrysene 
Di-n-octylphthaiate 
bis(2-Ethylhexyl)phthalate 
Benzo(a)pyrene 
Benzo(k)fluoranthene 
Benzo(b)fluoranthene 
Di-n-butylphthalate 
Anthracene 
Phenanthrene 
Pentachlorophenol 
Benzo(g,h,i)perylene 
Dibenz(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 
Hexachlorobenzene 
2-Nitroaniline 
4-Bromophenyl-phenylether 
N-nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
2,4-Dinitrotoluene 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 1 
Butylbenzylphthalate 
Pyrene 
Fluoranthene 
4-Nitrophenol 
2,4,6-Trichlorophenol 
Benzoic acid 
1,2-Dichlorobenzene 
bis(2-Chloroethyl)ether 
Phenol _ 
N-nitroso-di-n-propylamine 
4-Methylphenol 
bis(2-Chloroisopropyl)ether 
2-Methylphenol 
Benzyl alcohol 
1,4-Dichlorobenzene 

Concentration 
(J.'g/kg) 

310 Jb 
530 U" 

9300 
210 J 
230 J 
240 J 
530 u 
530 u 
200 J 

2700 u 
220 J 
530 u 
220 J 
530 u 

2700 u 
530 u 
530 u 

2700 u 
2700 u 

530 u 
530 u 
530 u 
530 u 
190 J 

1100 u 
530 u 
410 JBd 
530 u 

2700 u 
530 u 

2700 u 
530 u 
530 u 
530 u 
530 u 
530 u 
530 u 
530 u 
530 u 
530 u 

Detection 
Limit 

(J.'g/kg) 

530 
530 
530 
530 
530 
530 
530 
530 
530 

2700 
530 
530 
530 
530 

2700 
530 
530 

2700 
2700 

530 
530 
530 
530 
530 

1100 
530 
530 
530 

2700 
530 

2700 
530 
530 
530 
530 
530 
530 
530 
530 
530 



Table E-24 

(continued) 
Pa e 2 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.lg/kg) (J.lg/kg) 

129CH026 Location 1 1,3-Dichlorobenzene 530 u 530 
(cont'd) 2-Chlorophenol 530 u 530 

1,2,4-Trichlorobenzene 530 u 530 
2,4-Dichlorophenol 530 u 530 
bia(2-Chloroethoxy)methane 530 u 530 
2,4-Dimethylphenol 530 u 530 
2-Nitrophenol 530 u 530 
Iaophorone 530 u 530 
Nitrobenzene 530 u 530 
Hexachloroethane 530 u 530 
2-Chloronaphthalene 530 u 530 
2,4,5-Trichlorophenol 2700 u 2700 

ti1 Hexachlorocyclopentadiene 530 u 530 
I 

N 2-Methylnaphthalene 530 u 530 
N 4-Chloro-3-methylphenol 530 u 530 
.to Hexachlorobutadiene 530 u 530 

4-Chloroaniline 530 u 530 
Naphthalene 530 u 530 
Dibenzofuran 530 u 530 
2,4-Dinitrophenol 2700 u 2700 
Acenaphthene 530 u 530 
3-Nitroaniline 2700 u 2700 
2,6-Dinitrotoluene 530 u 530 
Acenaphthylene 530 u 530 
Dirnethylphthalate 530 u 530 

129CH027 Location 2 Benzo(b)fluoranthene 360 u 360 
Benzo(k}fluoranthene 6300 360 
Indeno(1,2,3-cd)pyrene 1500 360 
Benzo(a)pyrene 2800 360 
Fluoranthene 6200 360 
Di-n-butylphthalate 360 u 360 
Benzo(g,h,i)perylene 1500 360 
Dibenz(a,h)anthracene 360 u 360 
Benzo(a)anthracene 2700 360 
4,6-Dinitro-2-methylphenol 1800 u 1800 
4-Nitroaniline 1800 u 1800 
Fluorene 290 J 360 
Di-n-octylphthalate 360 u 360 
bia(2-Ethylhexyl)phthalate 750 360 



Table E-24 

(continued) 
Pa a 3 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.Lg/kg) (JLg/kg) 

129CH027 Location 2 Chryaene 3500 360 
(cont'd) 3,3'-Dichlorobenzidine 730 u 730 

Butylbenzylphthalate 360 u 360 
Pyrene 3800 B 360 
4-Bromophenyl-phenylether 360 u 360 
2,4-Dinitrophenol 1800 u 1800 
Hexachlorocyclopentadiene 360 u 360 
2-Nitrophenol 360 u 360 
Acenaphthylene 360 u 360 
Dimethylphthalate 360 u 360 
2-Nitroaniline 1800 u 1800 
2-Chloronaphthalene 360 u 360 

t":: 2,4,5-Trichlorophenol 1800 u 1800 
I 

"' 
2,4,6-Trichlorophenol 360 u 360 

"' 2-Methylnaphthalene 100 J 360 
(.J1 

4-Chloro-3-me~hylphenol 360 u 360 
4-Chlorophenyl-phenylether 360 u 360 
Diethylphthalate 360 u 360 
2,4-Dinitrotoluene 360 u 360 
Dibenzofuran 160 JB 360 
4-Nitrophenol 1800 u 1800 
Acenaphthene 230 JB 360 
3-Nitroaniline 1800 u 1800 
2,6-Dinitrotoluene 360 u 360 
Anthracene 470 360 
Phenanthrene 3600 B 360 
Hexachlorobenzene 360 u 360 
N-nitroaodiphenylamine 360 u 360 
1,2,4-Trichlorobenzene 360 u 360 
Benzyl alcohol 360 u 360 
4-Methylphenol 360 u 360 
Iaophorone 360 u 360 
1,3-Dichlorobenzene 360 u 360 
1,4-Dichlorobenzene 360 u 360 
2-Chlorophenol 360 u 360 
bia(2-Chloroethyl)ether 360 u 360 
Phenol 360 u 360 
Nitrobenzene 360 u 360 
Hexachloroethane 360 u 360 
N-nitroao-di-n-propylamine 360 u 360 



Table E-24 

(continued) 
Pa e 4 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (Jjg/kg) (J.'g/kg) 

129CH027 Location 2 bis{2-Chloroisopropyl)ether 360 u 360 
(cont'd) 2-Methylphenol 360 u 360 

1,2-Dichlorobenzene 360 u 360 
Hexachlorobutadiene 360 u 360 
4-Chloroaniline 360 u 360 
Naphthalene 360 u 360 
2,4-Dichlorophenol 360 u 360 
bis(2-Chloroethoxy)methane 360 u 360 
Benzoic acid 1800 u 1800 

129CH028 Location 3 Benzo(a)pyrene 4900 410 
Indeno(l,2,3-cd)pyrene 2100 410 

1:>:1 Benzo(g,h,i)perylene 1900 410 
I ...., Dibenz(a,h)anthracene 410 u 410 

...., Chrysene 5400 410 
m Benzo(a)anthracene 5200 410 

3,3'-Dichlorobenzidine 820 u 820 
Butylbenzylphthalate 410 u 410 
Pyrene 6000 B 410 
Benzo(k)fluoranthene 4300 410 
Di-n-butylphthalate 410 u 410 
Fluoranthene 410 u 410 
Anthracene 1800 410 
Phenanthrene 7400 B 410 
Pentachlorophenol 2000 u 2000 
Hexachlorobenzene 410 u 410 
4-Bromophenyl-phenylether 410 u 410 
N-nitrosodiphenylamine 410 u 410 
4,6-Dinitro-2-methylphenol 2000 u 2000 
Benzo(b)fluoranthene 4900 410 
Di-n-octylphthalate 410 u 410 
bis(2-Ethylhexyl)phthalate 2700 410 
4-Nitrophenol 2000 u 2000 
4-Chlorophenyl-phenylether 410 u 410 
2,4,6-Trichlorophenol 410 u 410 
Dimethylphthalate 410 u 410 
bis(2-Chloroethoxy)methane 410 u 410 
4-Chloroaniline 410 u 410 
bis(2-Chloroisopropyl}ether 410 u 410 
Nitrobenzene 410 u 410 



Table E-24 

(continued) 
Pa e 5 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (JLg/kg) {JLg/kg) 

129CH028 Location 3 Benzoic acid 2000 u 2000 
(cont'd) 1,3-Dichlorobenzene 410 u 410 

2-Methylphenol 410 u 410 
1,2-Dichlorobenzene 410 u 410 
Benzyl alcohol 410 u 410 
1,4-Dichlorobenzene 410 u 410 
2-Chlorophenol 410 u 410 
bis(2-Chloroethyl)ether 410 u 410 
Phenol 410 u 410 
2,4-Dimethylphenol 410 u 410 
2-Nitrophenol 410 u 410 

tlj 
Isophorone 410 u 410 

I Hexachloroethane 410 u 410 

"' N-nitroso-di-n-propylamine 410 u 410 

"' 4-Methylphenol 410 u 410 .....] 

2-Methylnaphthalene 210 J 410 
4-Chloro-3-methylphenol 410 u 410 
Hexachlorobutadiene 410 u 410 
Naphthalene 320 JB 410 
1,2,4-Trichlorobenzene 410 u 410 
2 1 4-Dichlorophenol 410 u 410 
3-Nitroaniline 2000 u 2000 
2,6-Dinitrotoluene 410 u 410 
Acenaphthylene 300 J 410 
2-Nitroaniline 2000 u 2000 
2-Chloronaphthalene 410 u 410 
2,4,5-Trichlorophenol 2000 u 2000 
Hexachlorocyclopentadiene 410 u 410 
4-Nitroaniline 2000 u 2000 
Fluorene 2000 410 
Diethylphthalate 410 u 410 
2,4-Dinitrotoluene 410 u 410 
Dibenzofuran 1100 B 410 
2,4-Dinitrophenol 2000 u 2000 
Acenaphthene 740 JB 410 

129CH029 Location 4 Phenol 420 u 420 
bis(2-Chloroethyl)ether 420 u 420 
2-Chlorophenol 420 u 420 
1,3-Dichlorobenzene 420 u 420 



Pa e 6 of 16 

Sample ID 
Number 

129CH029 
(cont'd) 

Sampling 
Location• 

Location 4 

Table E-24 

{continued) 

Analyte 

1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)ether 
4-Methylphenol 
N-Nitro-Di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Napthalene 
4-Ch1oroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 

Concentration 
(Jlg/kg) 

420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 

2100 u 
420 u 
420 u 
420 u 
690 JB 
420 u 
420 u 
420 u 
190 J 
420 u 
420 u 

2100 u 
420 u 

2100 u 
420 u 
420 u 
420 u 

2100 u 
190 JB 

2100 u 
2100 u 

420 u 
420 u 
420 u 
420 u 
150 J 

2100 u 
2100 u 

Detection 
Limit 

(J.'g/kg) 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

2100 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

2100 
420 

2100 
420 
420 
420 

2100 
420 

2100 
2100 

420 
420 
420 
420 
420 

2100 
2100 



Table E-24 

(continued) 
Pa e 7 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.'g/kg) (J.'g/kg) 

129CH029 Location 4 N-Nitrosodiphenylamine 420 u 420 
(cont'd) 4-Bromophenyl-phenylether 420 u 420 

Hexachlorobenzene ·420 u 420 
Pentachlorophenol 2100 u 2100 
Phenanthrene 730 B 420 
Anthracene 120 J 420 
Di-n-butylphthalate 77J 420 
Fluoranthene 890 420 
Pyrena 830 B 420 
Butylbenzylphthalate 42.0 u 420 
3,3'-Dichlorobenzidine 840 u 840 
Benzo(a)anthracene 310 J 420 

t>j Chrysene 480 480 
I bis(2-Ethylhexyl)phthalate 960 960 

f-.) 
tv Di-n-cetyl phthalate 420 u 420 
\0 Benzo(b)fluoranthene 260 J 420 

Benzo(k)fluoranthene 250 J 420 
Benzo(a)pyrene 270 J 420 
Indeno(1,2,3-cd)pyrene 420 u 420 
Dibenzo(a,h)anthracene 420 u 420 
Benzo(g,h,i)perylene 420 u 420 

129CH031 Location 11 Benzo(a)pyrene. 3000 J 4000 
Dibenz(a,h)anthracene 4400 u 4400 
Pyrena 7000 B 4000 
3,3'-Dichlorobenzidine 8700 u 8700 
Chrysene 5000 4000 
Di-n-octylphthalate 4400 u 4400 
Benzo(k)fluoranthene 3000 J 4000 
N-nitrosodiphenylamine 4400 u 4400 
Hexachlorobenzene 4400 u 4400 
Phenanthrene 6000 B 4000 
Di-n-butylphthalate 4400 u 4400 
Acenaphthene 4400 u 4400 
4-Nitrophenol 22000 u 22000 
2,4-Dinitrotoluene 4400 u 4400 
4-Chlorophenyl-phenylether 4400 u 4400 
4-Nitroaniline 22000 u 22000 
2,4,6-Trichlorophenol 4400 u 4400 
2-Chloronaphthalene 4400 u 4400 



Table E-24 

(continued) 
Pa e 8 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J1g/kg) (J.Lg/kg) 

129CH031 Location 11 Dimethylphthalate 4400 u 4400 
(cont'd) 2,6-Dinitrotoluene 4400 u 4400 

Benzoic acid 22000 u 22000 
2,4-Dichlorophenol 4400 u 4400 
Naphthalene 4400 u 4400 
Hexachlorobutadiene 4400 u 4400 
2-Methylnaphthalene 4400 u 4400 
bis(2-Chloroisopropyl)ether 4400 u 4400 
N-nitroso-di-n-propylamine 4400 u 4400 
Nitrobenzene 4400 u 4400 
2-Nitrophenol 4400 u 4400 
Phenol 4400 u 4400 

[lj 
I 2-Chlorophenol 4400 u 4400 

1\) 1,4-Dichlorobenzene 4400 u 4400 
w 1,2-Dichlorobenzene 4400 u 4400 0 

Benzyl alcohol 4400 u 4400 
1,3-Dichlorobenzene 4400 u 4400 
bis(2-Chloroethyl)ether 4400 u 4400 
2,4-Dimethylphenol 4400 u 4400 
Isophorone 4400 u 4400 
Hexachloroethane 4400 u 4400 
4-Methylphenol 4400 u 4400 
2-Methylphenol 4400 u 4400 
4-Chloro-3-methylphenol 4400 u 4400 
4-Chloroaniline 4400 u 4400 
1;2,4-Trichlorobenzene 4400 u 4400 
bis(2-Chloroethoxy)methane 4400 u 4400 
3-Nitroaniline 22000 u 22000 
Acenaphthylene 4400 u 4400 
2-Nitroaniline 22000 u 22000 
2,4,5-Trichlorophenol 22000 u 22000 
Hexachlorocyclopentadiene 4400 u 4400 
Fluorene 4400 u 4400 
Diethylphthalate 4400 u 4400 
Dibenzofuran 4400 u 4400 
2,4-Dinitrophenol 22000 u 22000 
Fluoranthene 10QIH') 4000 
Anthracene 4400 u 4400 
Pentachlorophenol 22000 U. 22000 
4-Bromophenyl-phenylether 4400 u 4400 



Table E-24 

(continued) 
Pa e 9 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.&g/kg) (J..lgfkg) 

129CH031 Location 11 4,6-Dinitro-2-methylphenol 22000 u 22000 
(cont'd) Benzo(b)fluoranthene 4000 J 4000 

bis(2-Ethylhexyl)phthalate 9000 4000 
Benzo(a)anthracene 4400 u 4400 
Butylbenzylphthalate 4400 u 4400 
Benzo(g,h,i)perylene 4400 u 4400 
Indeno(1,2,3-cd)pyrene 4400 u 4400 

129CH047 Location 13 Phenol 3800 u 3800 
Benzyl alcohol 3800 u 3800 
1,2-Dichlorobenzene 3800 u 3800 
Acenaphthylene 3800 u 3800 

t>:l 2,6-Dinitrotoluene 3800 u 3800 
I 3-Nitroaniline 19000 u 19000 

1\) 

w Acenaphthene 940 J 3800 
1-' 2,4-Dinitrophenol 19000 u 19000 

4-Nitrophenol 19000 u 19000 
Dibenzofuran 740 J 3800 
Diethylphthalate 9700 3800 
4-Chlorophenyl-phenylether 3800 u 3800 
Fluorene 1300 J 3800 
4-Nitroaniline 19000 u 19000 
4,6-Dinitro-2-methylphenol 19000 u 19000 
N-nitrosodiphenylamine 3800 u 3800 
4-Bromophenyl-phenylether 3800 u 3800 
Pentachlorophenol 19000 u 19000 
Phenanthrene 14000 3800 
Anthracene 1900 J 3800 
Di-n-butylphthalate 2200 J 3800 
Fluoranthene 18000 3800 
Pyrene 17000 3800 
Butylbenzylphthalate 17000 3800 
Benzo(a)anthracene 11000 3800 
Chrysene 16000 3800 
bis(2-Ethylhexyl)phthalate 3800 u 3800 
Di-n-octylphthalate 3800 u 3800 
Benzo(b)fluoranthene 7700 3800 
Benzo(k)fluoranthene 6800 3800 
Benzo(a)pyrene 7200 3800 
Dibenz(a,h)anthracene 2800 J 3800 



Table E-24 

(continued) 
Pa e 10 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.'g/kg) (J.'g/kg) 

129CH047 Location 13 Benzo(g,h,i)perylene 9400 3800 
(cont'd) Indeno(1,2,3-cd)pyrene 7700 3800 

3,3'-Dichlorobenzidine 7600 u 7EOO 
Hexachlorobenzene 3800 u 3800 
2,4-Dinitrotoluene 3800 u 3800 
2-Methylphenol 3800 u 3800 
bis(2-Chloroieopropyl)ether 3800 u 3800 
4-Methylphenol 3800 u 3800 
N-nitroso-di-n-propylamine 3800 u 3800 
Hexachlorobutadiene 3800 u 3800 
4-Chloro-3-methylphenol 3800 u 3800 
2-Methylnaphthalene 430 J 3800 

1:'1 Hexachlorocyclopentadiene 3800 u 3800 
I 2,4,6-Trichlorophenol 3800 u 3800 

f'\) 
w 2,4,5-Trichlorophenol 19000 u 19000 
f'\) 2-Chloronaphthalene 3800 u 3800 

Dimethylphthalate 3800 u 3800 
2-Nitroaniline 19000 u 19000 
4-Chloroaniline 3800 u 3800 
Naphthalene 3800 u 3800 
1,2,4-Trichlorobenzene 3800 u 3800 
2,4-Dichlorophenol 3800 u 3800 
bis(2-Chloroethoxy)methane 3800 u 3800 
Hexachloroethane 3800 u 3800 
Benzoic acid 19000 u 19000 
2,4-Dimethylphenol 3800 u 3800 
2-Nitrophenol 3800 u 3800 
Isophorone 3800 u 3800 
Nitrobenzene 3800 u 3800 
1,3-Dichlorobenzene 3800 u 3800 
1,4-Dichlorobenzene 3800 u 3800 
2-Chlorophenol 3800 u 3800 
bis(2-Chloroethyl)ether 3800 u 3800 

129CH059 Location 15 Phenol 8100 u 8100 
1,2-Dlchlorobenzene 8100 u 8100 
2,4-Dinitrotoluene 8100 u 8100 
2-Methylphenol 8100 u 8100 
bis(2-Chloroisopropyl)ether 8100 u 8100 
Diethylphthalate 8100 u 8100 



Table E-24 

(continued) 
Pa e 11 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.£g/kg) (J.£g/-kg) 

129CH059 Location 15 4-Chlorophenyl-phenylether 8100 u 8100 
(cont'd) Fluorene 18000 8100 

4-Nitroaniline 40000 u 40000 
4,6-Dinitro-2-methylphenol 40000 u 40000 
N-nitrosodiphenylamine 8100 u 8100 
4-Bromophenyl-phenylether 8100 u 8100 
Hexachlorobenzene 8100 u 8100 
Pentachlorophenol 40000 u 40000 
Phenanthrene 61000 8100 
Anthracene 18000 8100 
Di-n-butylphthalate 8100 u 8100 

1:'1 
Fluoranthene 62000 8100 

I Pyrene 47000 8100 
N Di-n-octylphthalate 8100 u 8100 w 
w Benzo(b)f1uoranthene 20000 8100 

Benzo(k)fluoranthene 27000 8100 
Benzo(a)pyrene 32000 8100 
Indeno(1,2,3-cd)pyrene 20000 8100 
Dibenz(a,h)anthracene 4100 J 8100 
Benzo(g,h,i)pery1ene 22000 8100 
bis(2-Ethylhexyl)phtha1ate 8100 u 8100 
Chrysene 42000 8100 
Benzo(a)anthracene 44000 8100 
3,3'-Dichlorobenzidine 16000 u 16000 
Butylbenzylphthalate 8100 u 8100 
4-Methylphenol 8100 u 8100 
N-nitroso-di-n-propy1amine 8100 u 8100 
Hexachloroethane 8100 u 8100 
2,4,5-Trichlorophenol 40000 u 40000 
2-Ch1oronaphthalene 8100 u 8100 
2-Nitroaniline 40000 u 40000 
Dimethyl phthalate 8100 u 8100 
Acenaphthylene 8100 u 8100 
2,6-Dinitrotoluene 8100 u 8100 
3-Nitroaniline 40000 u 40000 
Acenaphthene 15000 8100 
2,4-Dinitropheno1 40000 u 40000 
Dibenzofuran 13000 8100 
4-Nitrophenol 40000 u 40000 
2,4,6-Trich1orophenol 8100 u 8100 



Table E-24 

(continued) 
Paoe ·~ · (?f 16 

·~~----------------------------------------------------------------

Sample ID 
Number 

129CH059 
(cont'd) 

129CH060 

Sampling 
Location• 

Location 15 

Location 6 

Analyte 

Hexachlorocyclopentadiene 
2-Methylnaphthalene 
4-Chloro-3-methylphenol 
Hexachlorc'"''•'· :,,.1:!ene 
4-Chloron>' .·· .. d 

Naphthalerw 
Nitrobenzene 
1,2,4-Trichlorobenzene 
2,4-Dichlorophenol 
bis(2-Chloroethoxy)methane 
Benzoic acid 
2,4-Dimethylphenol 
2-Nitrophenol 
Isophorone 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
2-Chlorophenol 
bis(2-Chloroethyl)ether 

Phenol 
1,4-Dichlorobenzene 
Benzy .r. alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo ( a)pyr•·, ·e 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
3-Nitroaniline 

Detection 
Concentration Limit 

(Jlg/kg) (Jlg/kg) 

8100 u 8100 
12000 8100 

8100 u 8100 
8100 u 8100 

.. n U Bln' 
1.;. .... o 8100 

8100 u 8100 
8100 u 8100 
8100 u 8100 
8100 u 8100 

40000 u 40000 
8100 u 8100 
8100 u 8100 
8100 u 8100 
8100 u 8100 
8100 u 8100 
8100 u 8100 
8100 u 8100 
8100 u 8100 

3900 u 3900 
3900 u 3900 
3900 u 3900 
3900 u 3900 
3900 u 3900 

19000 u 19000 
3900 u 3900 
3900 u 3900 
3900 u 3900 
7300 3900 

12000 3900 
3900 u 3900 
3900 u 3900 
8800 3900 
2200 J 3900 
7300 3900 
5100 3900 
1900 J 3900 
5800 3900 

19000 u 19000 



Table E-24 
(continued) 

Pa e 13 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/kg) (pg/kg) 

129CH060 Location 6 Acenaphthene 550 J 3900 
(cont'd) 2,4-Dinitrophenol 19000 u 19000 

4-Nitrophenol 19000 u 19000 
Dibenzofuran 410 J 3900 
Fluorene 840 J 3900 
4-Nitroaniline 19000 u 19000 
4,6-Dinitro-2-methylphenol 19000 u 19000 
N-nitrosodiphenylamine 3900 u 3900 
4-Bromophenyl-phenylether 3900 u 3900 
Hexachlorobenzene 3900 u 3900 
Pentachlorophenol 19000 u 19000 
Phenanthrene 9900 3900 

1:'1 Anthracene 1400 J 3900 
I 

D~-n-butylphthalate 3900 u 3900 
"' w Fluoranthene 20000 3900 
01 Pyrene 12000 3900 

Butylbenzylphthalate 3900 u 3900 
3,3'-Dichlorobenzidine 7700 u 7700 
4-Chlorophenyl-phenylether 3900 u 3900 
Diethylphthalate 3900 u 3900 
2,4-Dinitrotoluene 3900 u 3900 
2-Chloronaphthalene 3900 u 3900 
2,4,5-Trichlorophenol 19000 u 19000 
2,4,6-Trichlorophenol 3900 u 3900 
Hexachlorocyclopentadiene 3900 u 3900 
2-Methylnaphthalene 3900 u 3900 
4-Chloro-3-methylphenol 3900 u 3900 
Hexachlorobutadiene 3900 u 3900 
4-Chloroaniline 3900 u 3900 
Naphthalene 3900 u 3900 
1,2,4-Trichlorobenzene 3900 u 3900 
2,4-Dichlorophenol 3900 u 3900 
bis(2-Chloroethoxy)methane 3900 u 3900 
Benzoic acid 19000 u 19000 
2,4-Dimethylphenol 3900 u 3900 
2-Nitrophenol 3900 u 3900 
Isophorone 3900 u 3900 
Nitrobenzene 3900 u 3900 
Hexachloroethane 3900 u 3900 
N-nitroso-di-n-propylamine 3900 u 3900 



Table E-24 

(continued) 
Page 14 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (f..'g/kg) (f..'g/kg) 

129CH060 Location 6 4-Methylphenol 3900 u 3900 
(cont'd) bis(2-Chloroisopropyl)ether 3900 u 3900 

2-Chlorophenol 3900 u 3900-
1,3-Dichlorobenzene 3900 u 3900 
bis(2-Chloroethyl)ether 3900 u 3900 

129CH061 Location 18 Phenol 13000 u 13000 
1,4-Dichlorobenzene 13000 u 13000 
Benzyl alcohol 13000 u 13000 
1,2-Dichlorobenzene 13000 u 13000 
2-Methylphenol 13000 u 13000 
Acenaphthene 13000 u 13000 

tt:l 2,4-Dinitrophenol 67000 u 67000 
I 4-Nitrophenol 67000 u 67000 

1\) 
w Dipenzofuran 3100 J 13000 
0'\ 2,4-Dinitrotoluene 13000 u 13000 

Diethylphthalate 13000 u 13000 
4-Chlorophenyl-phenylether 13000 u 13000 
Fluorene 6600 J 13000 
4-Nitroaniline 67000 u 67000 
4,6-Dinitro-2-methylphenol 67000 u 67000 
N-nitrosodiphenylamine 13000 u 13000 
4-Bromophenyl-phenylether 13000 u 13000 
Hexachlorobenzene 13000 u 13000 
Anthracene 16000 13000 
Di-n-butylphthalate 13000 u 13000 
Fluoranthene 120000 13000 
Pyrene 91000 13000 
Butylbenzylphthalate 13000 u 13000 
3,3'-Dichlorobenzidine 27000 u 27000 
Benzo(a)anthracene 58000 13000 
Chrysene 75000 13000 
bis(2-Ethylhexyl)phthalate 13000 u 13000 
Di-n-octylphthalate 13000 u 13000 
Benzo(b)fluoranthene 49000 13000 
Benzo(k)fluoranthene 36000 13000 
Benzo(a)pyrene 57000 13000 
Indeno(l,2,3-cd)pyrene 51000 13000 
Benzo(g,h,i)perylene 57000 13000 
Dibenz(a,h)anthracene 15000 13000 



Table E-24 

(continued) 
Pa e 15 of 16 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.Ig/kg) (J.Ig/kg) 

129CH061 Location 18 Phenanthrene 59000 13000 
(cont'd) Pentachlorophenol 67000 u 67000 

3-Nitroaniline 67000 u 67000 
2,6-Dinitrotoluene 13000 u 13000 
Acenaphthylene 17000 13000 
Dimethylphthalate 13000 u 13000 
2-Nitroaniline 67000 u 67000 
2-Chloronaphthalene 13000 u 13000 
2,4,5-Trichlorophenol 67000 u 67000 
2,4,6-Trichlorophenol 13000 u 13000 
Hexachlorocyclopentadiene 13000 u 13000 

1:'1 
2-Methylnaphthalene 13000 u 13000 

I 4-Chloro-3-rnethylphenol 13000 u 13000 
1\) Hexachlorobutadiene 13000 u 13000 w bis(2-Chloroisopropyl)ether 13000 u 13000 .....] 

4-Chloroaniline 13000 u 13000 
Naphthalene 1800 J 13000 
1,2,4-Trichlorobenzene 13000 u 13000 
2,4-Dichlorophenol 13000 u 13000 
bis(2-Chloroethoxy)rnethane 13000 u 13000 
Benzoic acid 67000 u 67000 
2,4-Dirnethylphenol 13000 u 13000 
2-Nitrophenol 13000 u 13000 
Isophorone 13000 u 13000 
N.itrobenzene 13000 u 13000 
Hexachloroethane 13000 u 13000 
N-nitroso-di-n-propylarnine 13000 u 13000 
4-Methylphenol 13000 u 13000 
2-Chlorophenol 13000 u 13000 
1,3-Dichlorobenzene 13000 u 13000 
bis(2-Chloroethyl)ether 13000 u 13000 

129CH095 Location 16 Fluoranthene 61000 8800 
3,3'-Dichlorobenzidine 18000 u 18000 
Benzo(a)anthracene 30000 8800 
Benzo(g,h,i)perylene 8800 u 8800 
Dibenz(a,h)anthracene 8800 u 8800 
Indeno(l,2,3-cd)pyrene 8800 u 8800 
Benzo(a)pyrene 24000 8800 
Benzo(k)fluoranthene 33000 8800 



tz:l 
I 

1\) 

w 
(X) 

Pa e 16 of 16 

Sample ID 
Number 

129CH095 
(cont'd) 

Sampling 
Location• 

Location 16 

Table E-24 

(continued) 

Ana1yte 

Benzo(b)fluoranthene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Butylbenzy1phthalate 
Pyrena 

•sampling locations are shown in Figure 2-16. 

bJ - Value estimated by laboratory. 

0 U - Undetected. Value reported is the detection limit value. 

Concentration 
(J.&g/kg) 

22000 
8800 u 
4700 JB 

33000 
8800 u 

53000 

dJB - Value estimated by laboratory; analyte also found in laboratory blank. 

Detection 
Limit 

(J.lgfkg) 

8800 
8800 
881)0 
8800 
8800 
8800 



Table E-25 
First Phase Sampling Results for Metals in Sediment at Ashland 1, 

Ashland 2, and seaway 
Pa e 1 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

103CH058 SP-1 Silver, total 3.7 ub 3.7 
Arsenic, total 36.9 u 36.9 
Aluminum, total 10800 73.8 
Beryllium, total 1.8 u 1.8 
Barium, total 151 73.8 
Boron, total 36.9 u 36.9 
Iron, total 26900 36.9 
Copper, total 47.6 9.2 
Chromium, total 19 3.7 
Cobalt, total 18.4 u 18.4 

t1j 
Cadmium, total 1.8 u 1.8 

I Calcium, total 39200 1840 
l'V Antimony, total 22.3 14.8 w 
1.0 Zinc, total 152 7.4 

Vanadium, total 37.2 18.4 
Thallium, total 89.6 36.9 
Selenium, total 113 36.9 
Lead, total 90.6 36.9 
Nickel, total 28.4 14.8 
Sodium, total 1840 u 1840 
Molybdenum, total 36.9 u 36.9 
Manganese, total 591 5.5 
Magnesium, total 15100 1840 
Potassium, total 1840 u 1840 

103CH059 SP-2 Silver, total 3.5 u 3.5 
Aluminum, total 9730 70.4 
Iron, total 19100 35.2 
Zinc, total 534 7.0 
Vanadium, total 106 17.6 
Thallium, total 71.1 35.2 
Selenium, total 56.6 35.2 
Antimony, total 27.7 14.1 
Lead, total 196 35.2 
Nickel, total 71.3 14.1 
Sodium, total 1760 u 1760 
Molybdenum, total 35.2 u 35.2 
Manganese, total 504 5.3 
Magnesium, total 13400 1760 
Potassium, total 1760 u 1760 



Table E-25 

(continued) 
Pa e 2 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

103CH059 SP-2 Copper, total 66.3 8.8 
(cont'd) Chromium, total 42.2 3.5 

Cobalt, total 17.6 u 17.6 
Cadmium, total 2.3 1.8 
Calcium, total 63400 1760 
Beryllium, total 1.8 u 1.8 
Barium, total 148 70.4 
Boron, total 44.5 35.2 
Arsenic, total 35.2 u 35.2 

103CH060 SP-7 Silver, total 2 u 2.0 
Cadmium, total 1 u 1.0 

t1j Calcium, total 55800 1010 
I Beryllium, total 1 u 1.0 1\) 

.to. Barium, total 98 40.6 
0 Boron, total 28.9 20.3 

Arsenic, total 20.3 u 20.3 
Aluminum, total 8480 40.6 
Chromium, total 21.9 2.0 
Nickel, total 45.7 8.1 
Zinc, total 147 4.1 
Vanadium, total 25.6 10.1 
Thallium, total 59 20.3 
Selenium, total 75.7 20.3 
Antimony, total 22.1 8.1 
Lead, total 88.2 20.3 
Sodium, total 1010 u 1010 
Molybdenum, total 20.3 u 20.3 
Manganese, total 588 3.0 
Magnesium, total 20200 1010 
Potassium, total 1340 1010 
Iron, total 18800 20.3 
Copper, total 124 5.1 
Cobalt, total 10.1 u 10.1 

103CH061 SP-10 Silver, total 2.2 u 2.2 
Boron, total 27 21.9 
Calcium, total 136000 1100 
Iron, total 17300 21.9 
Magnesium, total 63600 1100 
Potassium, total 1100 u 1100 



Table E-25 

(continued) 
Pa e 3 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mgfkg) (mg/kg) 

103CH061 SP-10 Copper, total 36.1 5.5 
(cont'd) Chromium, total 14.6 2.2 

Cobalt, total 11 u 11.0 
Cadmium, total 1.1 1.1 
Beryllium, total 1.1 u 1.1 
Barium, total 96.1 43.8 
Arsenic, total 21.9 u 21.9 
Manganese, total 1340 3.3 
Molybdenum, total 21.9 u 21.9 
Sodium, tota 1100 u 1100 
Antimony, total 8.9 8.8 
Zinc, total 180 4.4 

t'1 Vanadium, total 25.9 11.0 
I Thallium, total 52.3 21.9 

"' ~ Selenium, total 144 21.9 
..... Lead, total 52.9 21.9 

Nickel, total 14.9 8.8 
Aluminum, total 6700 43.8 

103CH062 SP-11 Silver, total 2.5 u 2.5 
Calcium, total 40600 1250 
Arsenic, total 25.1 u 25.1 
Boron, total 27.3 25.1 
Barium, total 91.4 50.1 
Beryllium, total 1.3 u 1.3 
Cadmium, total 4.4 1.3 
Chromium, total 94.1 2.5 
Copper, total 37 6.3 
Molybdenum, total 25 .1· u 25.1 
Selenium, total 107 25.1 
Zinc, total 241 5.0 
Vanadium, total 12.7 12.5 
Thallium, total 27.6 25.1 
Antimony, total 12.9 10.0 
Lead, total 87.9 25.1 
Nickel, total 29.9 10.0 
Sodium, total 1250 u 1250 
Manganese, total 461 3.8 
Magnesium, total 11900 1250 
Potassium, total 1250 u 1250 



Table E-25 

(continued) 
Pa e 4 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mgfkg) 

103CH062 SP-11 Iron, total 10400 25.1 
(cont'd) Cobalt, total 12.5 u 12.5 

Aluminum, total 5070 50.1 

103CH065 SP-3 Silver, total 2.1 u 2.1 
Arsenic, total 20.6 u 20.6 
Aluminum, total 6120 41.1 
Calcium, total 53300 1030 
Cadmium, total 1 u 1.0 
Beryllium, total 1 u 1.0 
Barium, total 119 41.1 
Boron, total 33.5 20.6 

t":1 Sodium, total 1030 u 1030 
I Molybdenum, total 20.6 u 20.6 t\) 

~ Manganese, total 1070 3.1 
t\) Magnesium, total 13400 1030 

Potassium, total 1030 u 1030 
Iron, total 12700 20.6 
Copper, total 60.7 5.1 
Chromium, total 63.9 2.1 
Cobalt, total 10.3 u 10.3 
Vanadium, total 29.1 10.3 
Zinc, total 143 4.1 
Thallium, total 27.4 20.6 
Selenium, total 110 20.6 
Antimony, total 9.7 8.2 
Lead, total 76.9 20.6 
Nickel, total 19.9 8.2 

103CH066 SP-4 Silver, total a u a.o 
Arsenic, total 80.1 u 80.1 
Aluminum, total 38000 160 
Calcium, total 9850 4000 
Copper, total 110 20.0 
Manganese, total 1800 12.0 
Molybdenum, total 80.1 u 80.1 
Magnesium, total 8300 4000 
Potassium, total 4000 u 4000 
Iron, total 60500 80.1 
Chromium, total 58.5 8.0 



Table E-25 

(continued) 
Pa e 5 of 14 

Detection 
sample ID sampling Concentration Limit 

Number Location• Analyte (mgfkg) (mg/kg) 

103CH066 SP-4 Cobalt, total 40 u 40.0 
(cont'd) Cadmium, total 4 u 4.0 

Beryllium, total 4 u 4.0 
Barium, total 349 160 
Boron, total 80.1 u 80.1 
Lead, total 211 80.1 
vanadium, total 149 40.0 
Zinc, total 438 16.0 
Thallium, total 90.8 80.1 
Selenium, total 499 80.1 
Antimony, total 32 u 32.0 
Nickel, total 85.5 32.0 

l:tj Sodium, total 4000 u 4000 
I 

('..) 
ol>o 103CH067 SP-5 Silver, total 2.3 u 2.3 w Arsenic, total 23 u 23.0 

Barium, total 300 46.0 
Beryllium, total 1.2 u 1.2 
Boron, total 45.2 23.0 
Aluminum, total 9910 46.0 
Calcium, total 71700 1150 
Copper, total 69.3 5.8 
Manganese, total 710 3.4 
Lead, total 88.5 23.0 
Selenium, total 168 23.0 
Vanadium, total 41.1 11.5 
Zinc, total 199 4.6 
Thallium, total 46.9 23.0 
Antimony, total 9.8 9.2 
Nickel, total 26.2 9.2 
Sodium, total 1150 u 1150 
Molybdenum, total 23 u 23.0 
Magnesium, total 11500 1150 
Potassium, total 1240 1150 
Iron, total 21000 23.0 
Chromium, total 27.6 2.3 
Cobalt, total 11.5 u 11.5 
Cadmium, total 1.2 u 1.2 



Table E-25 

(continued) 
Pa e 6 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mgfkg) (mg/kg) 

103CH068 SP-6 Silver, total 3 u 3.0 
Boron, total 50.6 30.0 
Beryllium, total 1.5 u 1.5 
Cobalt, total 18.2 15.0 
Copper, total 48.1 7.5 
Potassium, total 1500 u 1500 
Molybdenum, total 30 u 30.0 
Nickel, total 37.5 12.0 
Antimony, total 12 u 12.0 
Vanadium, total 55.8 15.0 
Zinc, total 152 6.0 
Thallium, total 61.7 30.0 

t-:1 Selenium, total 303 30.0 
I Lead, total 122 30.0 

1\) 
,&:. Sodium, total 1500 u 1500 
,&:. Manganese, total 1590 4.5 

Magnesium, total 11200 1500 
Iron, total 35000 30.0 
Chromium, total 28 3.0 
Cadmium, total 1.5 u 1.5 
Calcium, total 21800 1500 
Barium, total 164 60.0 
Arsenic, total 30 u 30.0 
Aluminum, total 16400 60.0 

103CH069 SP-8 Silver, total 2.1 u 2.1 
Calcium, total 21800 1060 
Chromium, total 16.3 2.1 
Potassium, total 1060 u 1060 
Magnesium, total 4320 1060 
Molybdenum, total 21.2 u 21.2 
Lead, total 63.3 21.2 
Nickel, total 29 8.5 
Sodium, total 1060 u 1060 
Manganese, total 692 3.2 
Iron, total 14600 21.2 
Copper, total 24.1 5.3 
Cobalt, total 10.6 u 10.6 
Cadmium, total 1.1 u 1.1 
Arsenic, total 21.2 u 21.2 



Table E-25 

(continued) 
Pa e 7 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location8 Analyte (mg/kg) (mg/kg) 

103CH069 SP-8 Boron, total 21.2 u 21.2 
(cont'd) Beryllium, total 1.1 u 1.1 

Barium, total 87.8 42.4 
Aluminum, total 14100 42.4 
Antimony, total 8.5 u 8.5 
Selenium, total 121 21.2 
Thallium, total 33 21.2 
Zinc, total 91.8 4.2 
Vanadium, total 47.5 10.6 

103CH070 SP-9 Silver, total 3 u 3.0 
Barium, total 121 60.8 

tz:l Beryllium, total 1.5 u 1.5 
I Cadmium, total 1.5 u 1.5 

1\J 
.b Copper, total 34.1 7.6 
U'1 Iron, total 22900 30.4 

Manganese, total 663 4.6 
Molybdenum, total 30.4 u 30.4 
Lead, total 66 30.4 
Antimony, total 12.2 u 12.2 
Vanadium, total 43.3 15.2 
Zinc, total 146 6.1 
Thallium, total 32.9 30.4 
Selenium, total 194 30.4 
Nickel, total 67.9 12.2 
Sodium, total 1520 u 1520 
Magnesium, total 8620 1520 
Potassium, total 1810 1520 
Chromium, total 25.2 3.0 
Cobalt, total 15.2 u 15.2 
Calcium, total 23900 1520 
Aluminum, total 13400 60.8 
Arsenic, total 30.4 u 30.4 
Boron, total 43.3 30.4 

103CH07i SP-12 Silver, total 2.2 u 2.2 
Aluminum, total 13100 43.4 
Arsenic, total 21.7 u 21.7 
Boron, total 58.1 21.7 
Barium, total 194 43.4 



Table E-25 

(continued) 
Pa e 8 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

103CH071 SP-12 Calcium, total 12700 1090 
(cont'd) Cadmium, total 1.3 1.1 

Copper, total 49.7 5.4 
Iron, total 20400 21.7 
Manganese, total 1050 3.3 
Molybdenum, total 21.7 u 21.7 
Sodium, total 1090 u 1090 
Lead, total 94.4 21.7 
Antimony, total 13 u 13.0 
Selenium, total 148 21.7 
Zinc, total 234 4.3 
Vanadium, total 56.9 10.9 

tz:1 Thallium, total 28.2 21.7 
I Nickel, total 31.8 8.7 
"' .t>o Magnesium, total 3930 1090 
0'\ Potassium, total 1090 u 1090 

Chromium, total 26.2 2.2 
Cobalt, total 11.2 10.9 
Beryllium, total 1.4 1.1 

103CH072 SP-13 Silver, total 1.9 u 1.9 
Boron, total 21.8 19.0 
Molybdenum, total 19• u 19.0 
Sodium, total 952 u 952 
Nickel, total 25.1 7.6 
Selenium, total 177 19.0 
Antimony, total 7.6 u 7.6 
Lead, total 51.2 19.0 
Barium, total 165 38.1 
Beryllium, total 0.97 0.95 
Calcium, total 3030 952 
Cadmium, total 0.95 u 0.95 
Chromium, total 18.4 1.9 
Copper, total 19 4.8 
Manganese, total 597 2.9 
Magnesium, total 3260 952 
Potassium, total 952 u 952 
Iron, total 21200 19.0 
Cobalt, total 9.5 u 9.5 
Arsenic, total 19 u 19.0 



Table E-25 

(continued) 
Pa e 9 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mgfkg) (mgfkg) 

103CH072 SP-13 Thallium, total 38 19.0 
(cont'd) Vanadium, total 38.8 9.5 

Zinc, total 121 3.8 
Aluminum, total 13800 38.1 

103CH073 GS-1 Silver, total 3.2 u 3.2 
Aluminum, total 17800 63.5 
Arsenic, total 31.7 u 31.7 
Boron, total 31.7 u 31.7 
Cadmium, total 1.6 u 1.6 
Cobalt, total 15.9 u 15.9 
Chromium, total 26.2 3.2 

t:zj Copper, total 30 7.9 
I Magnesium, total 11500 1590 

N 
~ Manganese, total 464 4.8 
-.] Molybdenum, total 31.7 u 31.7 

Antimony, total 12.7 u 12.7 
Selenium, total 239 31.7 
Thallium, total 58.3 31.7 
Vanadium, total 51.5 15.9 
Zinc, total 691 6.3 
Lead, total 56.3 31.7 
Nickel, total 35.6 12.7 
Sodium, total 1590 u 1590 
Potassium, total 1630 1590 
Iron, total 28700 31.7 
Calcium, total 24000 1590 
Beryllium, total 1.6 u 1.6 
Barium, total 162 63.5 

103CH074 GS-2 Silver, total 4.6 u 4.6 
Aluminum, total 1590 93.0 
Copper, total 11.6 u 11.6 
Iron, total 4980 46.5 
Nickel, total 18.6 u 18.6 
Lead, total 95.3 46.5 
Antimony, total 18.6 u 18.6 
Selenium, total 65.9 46.5 
Thallium, total 46.5 u 46.5 
Zinc, total 1260 9.3 



Table E-25 

(continued) 
Pa e 10 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mgfkg) 

103CH074 GS-2 Vanadium, total 23.2 u 23.2 
(cont'd) Sodium, total 2320 u 2320 

Molybdenum, total 46.5 u 46.5 
Manganese, total 82.9 7.0 
Magnesium, total 2320 u 2320 
Potassium, total 2320 u 2320 
Chromium, total 19 4.6 
Arsenic, total 46.5 u 46.5 
Boron, total 46.5 u 46.5 
Barium, total 93 u 93.0 
Beryllium, total 2.3 u 2.3 
Cobalt, total 23.2 u 23.2 

tlj Cadmium, total 2.3 u 2.3 
I Calcium, total 6480 2320 

!'.) 
~ 
co 103CH075 GS-3 Silver, total 2 u 2.0 

Copper, total 22 4.9 
Chromium, total 16.3 2.0 
Cobalt, total 10.3 9.9 
Cadmium, total 0.99 u 0.99 
Calcium, total 18100 988 
Barium, total 124 39.5 
Beryllium, total 0.99 u 0.99 
Aluminum, total 12700 39.5 
Iron, total 20500 19.8 
Potassium, total 1000 988 
Magnesium, total 7990 988 
Manganese, total 351 3.0 
Molybdenum, total 19.8 u 19.8 
Sodium, total 988 u 988 
Nickel, total 22.5 7.9 
Lead, total 35.6 19.8 
Antimony, total 7.9 u 7.9 
Selenium, total 159 19.8 
Thallium, total 44.8 19.8 
Vanadium, total 34.2 9.9 
Zinc, total 79.4 4.0 
Arsenic, total 19.8 u 19.8 
Boron, total 19.8 u 19.8 



Table E-25 

(continued) 
Pa e 11 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Locationa Analyte (mgjkg) (mgjkg) 

103CH078 GS-4 Silver, total 3.5 u 3.5 
Arsenic, total 35.4 u 35.4 
Aluminum, total 8790 70.8 
Beryllium, total 1.8 u 1.8 
Barium, total 98 70.8 
Boron, total 35.4 u 35.4 
Calcium, total 22400 1770 
Manganese, total 415 5.3 
Molybdenum, total 35.4 u 35.4 
Magnesium, total 6930 1770 
Potassium, total 1770 u 1770 
Iron, total 15100 35.4 

tr.l Copper, total 22.3 8.9 
I Chromium, total 14.4 3.5 

I\) 

""' 
Cobalt, total 17.7 u 17.7 

\0 Cadmium, total 1.8 u 1.8 
Lead, total 35.4 u '35.4 
Vanadium, total 24 17.7 
Zinc, total 82.3 7.1 
Thallium, total 35.4 u 35.4 
Selenium, total 129 35.4 
Antimony, total 14.2 u 14.2 
Nickel, total 18.2 14.2 
Sodium, total 1770 u 1770 

103CH079 GS-5 Silver, total 4.9 u 4.9 
Boron, total 49.2 u 49.2 
Arsenic, total 49.2 u 49.2 
Aluminum, total 3320 98.4 
Barium, total 3390 98.4 
Calcium, total 12900 2460 
Copper, total 42.7 12.3 
Potassium, total 2460 u 2460 
Manganese, total 430 7.4 
Lead, total 7890 49.2 
Selenium, total 261 49.2 
Vanadium, total 24.6 u 24.6 
Zinc, total 2230 9.8 
Thallium, total 61.1 49.2 
Antimony, total 3770 19.7 



Table E-25 

(continued) 
Pa e 12 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mg/kg) (mg/kg) 

103CH079 GS-5 Nickel, total 51 19.7 
(cont'd) Sodium, total 2460 u 2460 

Molybdenum, total 100 49.2 
Magnesium, total 2870 2460 
Iron, total 37800 49.2 
Chromium, total 641 . 4. 9 
Cobalt, total 24.6 u 24.6 
Cadmium, total 2.5 u 2.5 
Beryllium, total 2.5 u 2.5 

103CH080 GS-6 Silver, total 3.4 u 3.4 
Arsenic, total 33.6 u 33.6 

tr.1 Barium, total 126 67.3 I 
1\J Calcium, total 59500 1680 
tn Cobalt, total 16.8 u 16.8 0 

Copper, total 102 8.4 
Potassium, total 1680 u 1680 
Manganese, total 931 5.0 
Sodium, total 1680 u 1680 
Lead, total 102 33.6 
Selenium, total 437 33.6 
Vanadium, total 145 16.8 
Zinc, total 1370 6.7 
Thallium, total 113 33.6 
Antimony, total 40.3 13.5 
Nickel, total 397 13.5 
Molybdenum, total 33.6 u 33.6 
Magnesium, total 11800 1680 
Iron, total 56700 33.6 
Chromium, total 3150 3.4 
Cadmium, total 3.2 . 1.7 
Beryllium, total 1.7 u 1.7 
Boron, total 33.6 u 33.6 
Aluminum, total 8430 67.3 

103CH081 GS-7 Silver, total 3.4 u 3.4 
Arsenic, total 34.2 u 34.2 
Barium, total 169 68.4 
Calcium, total 55100 1710 
Cobalt, total 17.1 u 17.1 



Table E-25 

(continued) 
Pa e 13 of 14 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (mgjkg) (mgfkg) 

103CH081 GS-7 Copper, total 52.1 8.5 
(cont'd) Potassium, total 1710 u 1710 

Manganese, total 514 .5.1 
Sodium, total 1710 u 1710 
Lead, total 83.4 34.2 
Selenium, total 145 34.2 
vanadium, total 49.5 17.1 
Zinc, total 193 6.8 
Thallium, total 37 34.2 
Antimony, total 13.7 u 13.7 
Nickel, total 33.2 13.7 
Molybdenum, total 34.2 u 34.2 

l:s:1 Magnesium, total 13300 1710 
I Iron, total 18100 34.2 

1\J Chromium, total 40.8 3.4 (}1 .... Cadmium, total 1.7 u 1.7 
Beryllium, total 1.7 u 1.7 
Boron, total 73.6 34.2 
Aluminum, total 10400 68.4 

103CH082 GS-8 Silver, total 5.7 u 5.7 
Chromium, total 34.7 5.7 
Copper, total 56.3 14.3 
Potassium, total 2850 u 2850 
Magnesium, total 3950 2850 
Manganese, total 1740 8.6 
Sodium, total 2850 u 2850 
Nickel, total 65.9 22.8 
Lead, total 57.1 . u 57.1 
Selenium, total 533 57.1 
Thallium, total 115 57.1 
Vanadium, total 35.7 28.5 
Zinc, total 223 11.4 
Antimony, total 22.8 u 22.8 
Molybdenum, total 57.1 u 57.1 
Iron, total 65100 57.1 
Barium, total 248 114 
Beryllium, total 2.9 u 2.9 
Calcium, total 69100 2850 
Cobalt, total 28.5 u 28.5 



Page 14 of 14 

Sample ID 
Number 

103CH082 
(cont'd) 

Sampling 
Location• 

GS-8 

Table E-25 

(continued) 

Analyte 

Cadmium, total 
Arsenic, total 
Boron, total 
Aluminum, total 

•sampling locations are shown in Figures 2-17 and 2-18. 

~ - Undetected. Value reported is the detection limit value. 

Concentration 
(mgfkg) 

2.9 u 
57.1 u 
63.4 

5030 

Detu_;tion 
Limit 

(mg/kg) 

?.9 
5'i .1 
57.1 

114 



Table E-26 
First Phase sampling Results for Metals in surface Water at Linde 

Pa e 1 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

129CH026 Location 1 Silver, Total 10 ub 10.0 
Arsenic, Total 100 u 100 
Barium, Total 200 u 200 
Calcium, Total 110000 5000 
Cobalt, Total 50 u 50.0 
Copper, Total 25 u 25.0 
Potassium, Total 5000 u 5000 
Manganese, Total 269 15.0 
Sodium, Total 88400 5000 
Lead, Total 100 u 100 

tr:1 Selenium, Total 100 u 100 
I Vanadium, Total so u 50.0 

N Zinc, Total 84 20.0 (JI 

w Thallium, Total 100 u 100 
Antimony, Total 60 u 60.0 
Nickel, Total 40 u 40.0 
Molybdenum, Total 100 u 100 
Magnesium, Total 20300 5000 
Iron, Total 484 100 
Chromium, Total 10 u 10.0 
Cadmium, Total 5 u 5.0 
Beryllium, Total 5 u 5.0 
Boron, Total 425 100 
Aluminum, Total 200 u 200 

129CH027 Location 2 Silver, Total 10 u 10.0 
Calcium, Total 168000 5000 
Cobalt, Total 50 u 50.0 
Copper, Total 25 u 25.0 
Potassium, Total 5000 u 5000 
Magnesium, Total 45300 5000 
Manganese, Total 700 15.0 
Sodium, Total 87200 5000 
Lead, Total 100 u 100 
Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Vanadium, Total 50 u 50.0 
Zinc, Total 653 20.0 
Antimony, Total 60 u 60.0 



Table E-26 

(continued) 
Pa e 2 of 10 

Detection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (J.lg/L) (pg/L) 

129CH027 Location 2 Nickel, Total 41.4 40.0 
(cont'd) Molybdenum, Total 100 u 100 

Iron, Total 8070 100 
Chromium, Total 10 u 10.0 
Cadmium, Total 9.2 5.0 
Boron, Total 239 100 
Arsenic, Total 100 u 100 
Aluminum, Total 2970 200 
Barium, Total 246 200 
Berylliv ·, r Total 5 u 5.0 

129CH028 Location 3 Silver, Total 10 u 10.0 
tr:l Aluminum, Total 200 u 200 
I Arsenic, Total 100 u 100 

N 
tn Barium, Total 200 u 200 
ol:o Beryllium, Total 5 u 5.0 

Calcium, Total 57000 5000 
Cobalt, Total 50 u 50.0 
Chromium, Total 10 u 10.0 
Copper, Total 25 u 25.0 
Potassium, Total 5000 u 5000 
Magnesium, Total 12800 5000 
Manganese, Total 41.2 15.0 
Sodium, Total 88900 5000 
Nickel, Total 40 u 40.0 
Lead, Total 100 u 100 
Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Vanadium, Total 50 u 50.0 
Zinc, Total 56.3 20.0 
Antimony, Total 60 u 60.0 
Molybdenum, Total 100 u 100 
Iron, Total 259 100 
Cadmium, TOt I'll 5 u 5.0 
Boron, Tc L."ll 197 100 

129CH029 Location 4 Silver, Total 10 u 10.0 
Cadmium, Total 5 u 5.0 
Cobalt, Total 50 u 50.0 
Copper, Total 25 u 25.0 



Table E-26 
(continued) 

Pa e 3 of 10 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (pg/L) (pg/L) 

129CH029 Location 4 Iron, Total 693 100 
(cont'd) Potassium, Total 5000 u 5000 

Magnesium, Total 16700 5000 
Manganese, Total 113 15.0 
Sodium, Total 130000 5000 
Nickel, Total 50.3 40.0 
Antimony, Total 60 u 60.0 
Selenium, Total 100 u 100 
Vanadium, Total 50 u 50.0 
Zinc, Total 151 20.0 
Thallium, Total 100 u 100 
Lead, Total 100 u 100 

1:':1 Molybdenum, Total 100 u 100 
I 

N Chromium, Total 10 u 10.0 
(J1 Arsenic, Total 100 u 100 
(J1 Boron, Total 208 100 

Calcium, Total 74800 5000 
Beryllium, Total 5 u 5.0 
Barium, Total 200 u 200 
Aluminum, Total 436 200 

129CH031 Location 11 Silver, Total 10 u 10.0 
Barium, Total 200 u 200 
Manganese, Total 53.4 15.0 
Molybdenum, Total 100 u 100 
Nickel, Total 40 u 40.0 
Lead, Total 100 u 100 
Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Zinc, Total 78.7 20.0 
Vanadium, Total 50 u 50.0 
Antimony, Total 60 u 60.0 
Sodium, Total 45900 5000 
Beryllium, Total 5 u 5.0 
Cadmium, Total 5 u 5.0 
Cobalt, Total 50 u 50.0 
Chromium, Total 10 u 10.0 
Copper, Total 25 u 25.0 
Iron, Total 877 100 
Potassium, Total 5000 u 5000 



Table E-26 

(continued) 
Pa e 4 of 10 

Detection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

129CH031 Location 11 Magnesium, Total 5000 u suoo 
(cont'd) Calcium, Total 14200 5000 

Boron, Total 100 u 100 
Arsenic, Total 100 u 100 
Aluminum, Total 489 200 

129CH032 Location 8 Silver, Total 10 u 10.0 
Chromium, Total 10 u 10.0 
Copper, Total 50.3 25.0 
Iron, Total 2150 100 
Zinc, Total 500 20.0 
Potassium, Total 5000 u 5000 

t':l Magnesium, Total 5000 u 5000 
I Barium, Total 200 u 200 1\) 

(J1 Beryllium, Total 5 u s.o 
C1'l Calcium, Total 27100 5000 

Cobalt, Total 50 u so.o 
Cadmium, Total 5 u s.o 
Boron, Total 111 100 
Aluminum, Total 1330 200 
Arsenic, Total 100 u 100 
Manganese, Total 165 15.0 
Molybdenum, Total 100 u 100 
Sodium, Total 7000 5000 
Nickel, Total 54.7 40.0 
Lead, Total 100 u 100 
Antimony, Total 60 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Vanadium, Total so u 50.0 

129CH046 Location 14 Silver, Total 10 u 10.0 
Arsenic, Total 100 u 100 
Aluminum, Total 200 u 200 
Barium, Total 200 u 200 
Chromium, Total 24.9 10.0 
Copper, Total 25 u 25.0 
Iron, Total 127 100 
Potassium, Total 5000 u 5000 
Manganese, Total 18 15.0 



Table E-26 

(continued) 
Pa e 5 of 10 

Detection 
Sample ID Sampling concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

129CH046 Location 14 Molybdenum, Total 100 u 100 
(cont'd) Sodium, Total 38000 5000 

Nickel, Total 40 u 40.0 
Antimony, Total 60 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Zinc, Total 97.1 20.0· 
Vanadium, Total 50 u 50.0 
Lead, Total 100 u 100 
Magnesium, Total 9590 5000 
Cobalt, Total 50 u 50.0 
Cadmium, Total 5 u 5.0 

l:1j Calcium, Total 45400 5000 
I Beryllium, Total 5 u 5.0 N 

<.n Boron, Total 151 100 
._J 

129CH047 Location 13 Silver, Total 11.6 10.0 
Cobalt, Total 50 u 50.0 
Chromium, Total 146 10.0 
Copper, Total 1090 25.0 
Iron, Total 21800 100 
Manganese, Total 921 15.0 
Molybdenum, Total 100 u 100 
Sodium, Total 68500 5000 
Nickel, Total 317 40.0 
Selenium, Total 125 100 
Thallium, Total 100 u 100 
Vanadium, Total 50 u 50.0 
Zinc, Total 1430 20.0 
Antimony, Total 60 u 60.0 
Lead, Total 540 100 
Magnesium, Total 11600 5000 
Potassium, Total 6090 5000 
Cadmium, Total 18.1 5.0 
Aluminum, Total 10600 200 
Arsenic, Total 100 u 100 
Boron, Total 180 100 
Calcium, Total 81300 5000 
Beryllium, Total 5 u 5.0 
Barium, Total 556 200 



Table E-26 

(continued} 
Pa e 6 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (Jlg/L) (J1g/L) 

129CH048 Location 12 Zinc, Total 388 20.0 
Silver, Total 10 u 10.0 
Aluminum, Total 4840 200 
Arsenic, Total 100 u 100 
Boron, Total 337 100 
Barium, Total 200 u ioo 
Cadmium, Total 5 u 5.0 
Calcium, Total 114000 5000 
Cobalt, Total 50 u 50.0 
Chromium, Total 57.4 10.0 
Copper, Total 149 25.0 
Iron, Total 8730 100 

t>:1 Potassium, Total 15200 5000 
I Magnesium, Total 14100 5000 

t\) 
01 Manganese, Total 414 15.0 
(X) Molybdenum, Total 100 u 100 

Sodium, Total 687000 5000 
Nickel, Total 83.7 40.0 
Lead, Total 100 u 100 
Vanadium, Total 50 u 50.0 
Thallium, Total 100 u 100 
Selenium, Total 100 u 100 
Antimony, Total 60 u 60.0 
Beryllium, Total 5 u 5.0 

129CH059 Location 15 Silver, Total 10 u 10.0 
Beryllium, Total 5 u 5.0 
Calcium, Total 40900 5000 
Cadmium, Total 5 u 5.0 
Cobalt, Total 50 u 50.0 
Molybdenum, Total 100 u 100 
Sodium, Total 9100 5000 
Nickel, Total 40 u 40.0 
Lead, Total 100 u 100 
Antimony, Total 60 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Zinc, Total 181 20.0 
Vanadium, Total 50 u 50.0 
Manganese, Total 98.6 15.0 



Table E-26 

(continued) 
Pa e 7 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (p.g/L) (p.g/L) 

129CH059 Location 15 Magnesium, Total 8000 5000 
(cont'd) Potassium, Total 5000 u 5000 

Iron, Total 200 100 
Copper, Total 25 u 25.0 
Chromium, Total 10 u 10.0 
Boron, Total 151 100 
Barium, Total 200 u 200 
Arsenic, Total 100 u 100 
Aluminum, Total 200 u 200 

129CH060 Location 6 Silver, Total 10 u 10.0 
Boron, Total 280 100 

trl Barium, Total 200 u 200 
I 

1\.) Magnesium, Total 5000 u 5000 
(}1 Manganese, Total 20.4 15.0 
1.0 Molybdenum, Total 100 u 100 

Sodium, Total 374000 5000 
Nickel, Total 40 u 40.0 
Lead, Total 100 u 100 
Antimony, Total 60 u 60.0 
Selenium, Total 100 u 100 
Vanadium, Total 50 u 50.0 
Zinc, Total 54.3 20.0 
Thallium, Total 100 u 100 
Potassium, Total 5000 u 5000 
Iron, Total 313 100 
Copper, Total 25 u 25.0 
Chromium, Total 10 u 10.0 
Cobalt, Total 50 u 50.0 
Beryllium, Total 5 u 5.0 
Calcium, Total 61800 5000 
Cadmium, Total 5 u 5.0 
Aluminum, Total 364 200 
Arsenic, Total 100 u 100 

129CH061 Location 18 Silver, Total 10 u 10.0 
Beryllium, Total 5 u 5.0 
Calcium, Total 90800 5000 
Cadmium, Total 5 u s.o 
Nickel, Total 40 u 40.0 



Table E-26 

(continued) 
Pa e 8 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

129CH061 Location 18 Lead, Total 100 u 100 
(cont'd) Antimony, Total 60 u 60.0 

Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Vanadium, Total· so u so.o 
Zinc, Total 68.2 20.0 
Sodium, Total 2S300 sooo 
Molybdenum, Total 100 u 100 
Manganese, Total 199 1S.O 
Magnesium, Total 18600 5000 
Potassium, Total sooo u 5000 
Iron, Total 811 100 

tJj Cobalt, Total so u 50.0 
I 

1\) Chromium, Total 10 u 10.0 
0'1 Copper, Total 2S u 2S.O 
0 Arsenic, Total 100 u 100 

Boron, Total 194 100 
Barium, Total 200 u 200 
Aluminum, Total 310 200 

129CH062 Location 17 Silver, Total 10 u 10.0 
Calcium, Total 89800 5000 
Cadmium, Total 5 u 5.0 
Cobalt, Total 50 u 50.0 
Chromium, Total 10 u 10.0 
Copper, Total 25· u 25.0 
Iron, Total 304 100 
Zinc, Total 33.5 20.0 
Vanadium, Total so u 50.0 
Thallium, Total 100 u 100 

· Selenium, Total 100 .u 100 
Antimony, Total 60 u 60.0 
Lead, Total 100 u 100 
Nickel, Total 40 u 40.0 
Potassium, Total sooo u sooo 
Magnesium, Total 19400 5000 
Sodium, Total 33000 5000 
Molybdenum, Total 100 u 100 
Manganese, Total 55.2 15.0 
Boron, Total 269 100 



Table E-26 

(continued) 
Pa e 9 of 10 

Detection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (p,g/L) (p,g/L) 

129CH062 Location 17 Barium, Total· 200 u 200 
(cont'd) Beryllium, Total 5 u 5.0 

Arsenic, Total 100 u 100 
Aluminum, Total 200 u 200 

129CH095 Location 16 Silver, Total 10 u 10.0 
Aluminum, Total 200 u 200 
Arsenic, Total 100 u 100 
Zinc, Total 122 20.0 
Vanadium, Total so u 50.0 
Thallium, Total 100 u 100 
Selenium, Total 100 u 100 

tz:l Antimony, Total 60 u 60.0 
I Boron, Total 100 u 100 

1'.> Barium, Total 200 u 200 
0\ ,..... Beryllium, Total 5 u s.o 

Cadmium, Total 5 u 5.0 
Cobalt, Total 50 u 50.0 
Lead, Total 100 u 100 
Nickel, Total 40 u 40.0 
Sodium, Total 10100 5000 
Molybdenum, Total 100 u 100 
Manganese, Total 23.1 15.0 
Magnesium, Total 8990 5000 
Potassium, Total 5000 u 5000 
Iron, Total 425 100 
copper, Total 25 u 25.0 
Chromium, Total 22.7 10.0 
Calcium, Total 42300 5000 

129CH096 Location 5 Silver, Total 10 u 10.0 
Cadmium, Total 5 u 5.0 
cobalt, Total 50 u 50.0 
chromium, Total 14 10.0 
Copper, Total 25 u 25.0 
Calcium, Total 53100 5000 
Boron, Total 100 u 100 
Barium, Total 200 u 200 
Beryllium, Total 5 u 5.0 
Aluminum, Total 200 u 200 



Table E-26 

(continued) 
Pa e 10 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

129CH096 Location 5 Arsenic, Total 100 u 100 
(cont'd) Iron, Total 100 u 100 

Potassium, Total 5000 u 5000 
Magnesium, Total 12700 5000 
Manganese, Total 15 u 15.0 
Molybdenum, Total 100 u 100 
Sodium, Total 78900 5000 
Nickel, Total 40 u 40.0 
Lead, Total 100 u 100 
Antimony, Total 60 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 100 u 100 
Vanadium, Total 50 u 50.0 
Zinc, Total 52.4 20.0 

•sampling locations are shown in Figure 2-16. 

ho - Undetected. Value reported. is the detection limit value. 



Table E-27 
First Phase Sampling Results for vocs in surface water at Linde 

a e 1 of 4 

Concentration {M9LLle by Sam:Qle ID and Location• Detection 
129CH026 129CH027 129CH028 129CH029 Limit 

Analyte Location 1 Location 2 Location 3 Location 4 (J.lg/L) 

Chloromethane 2 ub 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 ·U 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 2 u 1.9 1 

ts:l Chloroform 1 u 1 u 1 u 1 u 1 
I 

"" 1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 
0'1 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 w Carbon tetrachloride 1 u 1 u 1 u 1 u 1 

Bromodichloromethane 1 u 1 u 2.1 1 u 1 
1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 1 u 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes N/Aa N/A N/A N/A N/A 
1;2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-27 

(continued) 
a e 2 of 4 

Concentration {MglLlr by sam:ele ID and Location• Detection 
129CH031 129CH032 129CH046 129CH047 Limit 

Analyte Location 11 Location 8 Location 14 Location 13 (J.'g/L) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 2 1 u 1 u 1 
Chloroform 1 u 1 ~· 4.4 1 u 1 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 

t1j 1,1,1-Trichloroethane 1 u 1 u 13 1 u 1 
I 

N Carbon tetrachloride 1 u 1 u 1 u 1 u 1 
0'1 Bromodichloromethane 1 u 1 u 1.1 1 u 1 
.::. 

1,2-Dich1oropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 5.0 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 2.3 0 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 1 u 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-27 

(continued) 
Pa e 3 of 4 

Concentration (~gLLl£ by SamQle ID and Location• Detection 
129CH048 129CH059 129CH060 129CH061 Limit 

Ana~yte Location 12 Location 15 Location 6 Location 18 (pg/L) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 ·U 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 19 16 18 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 16 1 u 1 u 1 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 

1:'1 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 
I Carbon tetrachloride 1 u 1 u 1 u 1 u 1 1\.) 

m Bromodichloromethane 1 u 8 1 u 1 u 1 
tn 1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 

trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 2.2 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 5.2 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 



Table E-27 

(continued) 
Pa e 4 of 4 

Concentration [~glL}, by Sample ID and Location" Detection 
129CH062 129CH095 129CH096 Limit 

Analyte Location 17 Location 16 Location 5 (J.lg/L) 

Chloromethane 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 
Methylene chloride 4.6 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 
1,1-Dichloroethane 4.5 1 u 1 u 1 
trans-1,2-Dichlorethane 9.2 1 u 1 u 1 
Chloroform 1 u 7.7 4.3 1 
1,2-Dichloroethane 1 u 1 u 1 u 1 

trj 1,1,1-Trichloroethane 1 u 1 u 1 u 1 
I Carbon tetrachloride 1 u 1 u 17 1 
~ Bromodichloromethane 1 u 7.2 6.7 1 0"1 
0"1 1,2-Dichloropropane 1 u 1 u 1 u 1 

trans-1,3-Dichloropropene 1 u 1 u 1 u 1 
Trichloroethane 10 3.4 3 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 
Benzene· 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 
Tetrachloroethene 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 
Toluene 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 

•sampling locations are shown in Figure 2-16. 

bo - Undetected. Value reported is the detection limit value. 

0 N/A - Not analyzed. 



Table E-28 

First Phase sampling Results for BNAEs in surface water at Linde 

Pa e 1 of 19 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (Jlg/L) (Jlg/L) 

129CH031 Location 11 1,2,4-Trichlorobenzene 10 ub 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,5-Trichlorophenol 50 u 50 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol 50 u 50 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitroto1uene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 
2-Methylphenol 10 u 10 
2-Nitroaniline 50 u 50 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
4-Chloroaniline 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
4-Methylphenol 10 u 10 
4-Nitroaniline 50 u 50 
4-Nitrophenol 50 u 50 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene io u 10 
Benzo(b)fluoranthene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzoic acid 50 u 50 
Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 



Table E-28 

(continued) 

Pa e 2 of 19 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

129CH031 Location 11 bis(2-Chloroisopropyl)ether 10 u 10 
(cont'd) bis(2-Ethylhexyl)phthalate 10 u 10 

Butylbenzylphthalate 10 u 10 
Chrysene 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 

· Dibenzofuran 10 u 10 
Diethylphthalate 10 u 10 
Dimethylphthalate 10 u 10 

tlj Fluoranthene 10 u 10 
I Fluorene 10 u 10 

1\.) Hexachlorobenzene 10 u 10 en 
(X) Hexachlorobutadiene 10 u 10 

Hexachlorocyclopentadiene 10 u 10 
Hexachloroethane 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 
Nitrobenzene 10 u 10 
Pentachlorophenol 50 u 50 
Phenanthrene 10 u 10 
Phenol 10 u 10 
Pyrena 10 u 10 

129CH032 Location 8 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,5-Trichlorophenol 50 u 50 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol 50 u 50 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 



Table E-28 

(continued) 

Pa e 3 of 19 

Detection 
Sample .ID Sampling Concentration Limit 

Number Location" Analyte (p.g/L) (p.g/L) 

129CH032 Location 8 2-Chlorophenol 10 u 10 
(cont'd) 2-Methylnaphthalene 10 u 10 

2-Methylphenol 10 u 10 
2-Nitroaniline so u so 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline so u so 
4,6-Dinitro-2-methylphenol so u so 
4-Bromopheny1-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 

tzj 4-Chloroaniline 10 u 10 
I 4-Chlorophenyl-phenylether 10 u 10 

1\.) 4-Methylphenol 10 u 10 
0'\ 
~ 4-Nitroaniline so u so 

4-Nitrophenol so u so 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 
Benzq(b)fluoranthene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzoic acid 50 u 50 
Benzyl alcohol 10 u 10 
bia(2-Chloroethoxy)methane 10 u 10 
bia(2-Chloroethyl)ether 10 ·U 10 
bia(2-Chloroiaopropyl)ether 10 u 10 
bis(2-Ethylhexyl)phthalate 10 u 10 
Butylbenzylphthalate 10 u 10 
Chryaene 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u· 10 
Diethylphthalate 10 u 10 
Dimethylphthalate 10 u 10 

r Fluoranthene S.9 ;;<' 10 
I 





Table E-28 

(continued) 

Pa e 5 of 19 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (Jlg/L) (1-'g/L) 

l29CH046 Location 14 4-Chloroaniline 10 u 10 
(cont'd) 4-Chlorophenyl-phenylether 10 u 10 

4-Methylphenol 10 u 10 
4-Nitroaniline 50 u 50 
4-Nitrophenol 50 u 50 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 

t>:l Benzo(b)fluoranthene 10 u 10 
I Benzo(g,h,i)perylene 10 u 10 

1\) 
....:I Benzo(k)fluoranthene 10 u 10 
..... Benzoic acid 50 u 50 

Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
bis(~-Chloroisopropyl)ether 10 u 10 
bis(2-Ethylhexyl)phthalate 10 u 10 
Butylbenzylphthalate 10 u 10 
Chrysene. 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u 10 
Diethylphthalate 10 u 10 
Dimethylphthalate 10 u 10 
Fluoranthene 10 u 10 
Fluorene 10 u 10 
Hexachlorobenzene 10 u 10 
Hexachlorobutadiene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
Hexachloroethane 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 



Table E-28 

(continued) 

~age 6 of 19 
Detection 

sample ID Sampling Concentration Limit 
Number Location• Analyte (JJg/L) (Jlg/L) 

129CH046 Location 14 Nitrobenzene 10 tJ 10 
(cont'd) Pentachlorophenol 50 tJ 50 

Phenanthrene 10 tJ 10 
Phenol 10 tJ 10 
Pyrene 10 u 10 

129CH047 Location 13 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 

M 2,4,5-Trich1oropheno1 50 tJ 50 
I 2,4,6-Trichlorophenol 10 tJ 10 1\) 

..,J 2,4-Dichlorophenol 10 tJ 10 
1\) 2,4-Dimethylphenol 10 tJ 10 

2,4-Dinitrophenol 50 u 50 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 
2-Methylphenol 10 u 10 
2-Nitroaniline 50 u 50 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
4-Chloroaniline 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
4-Methylphenol 10 u 10 
4-Nitroaniline so u so 
4-Nitrophenol 50 u so 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 



Table E-28 

(continued) 

Pa e 7 of 19 
Detection 

Sample ID sampling Concentration Limit 
Number Location• Ana1yte (#Jg/L) (#Jg/L) 

129CH047 Location 13 Benzo(b)fluoranthene 10 u 10 
(cont'd) Benzo(g;h,i)perylene 10 u 10 

Benzo(k)fluoranthene 10 u 10 
Benzoic acid so u so 
Benzyl alcohol 10 u 10 
bis(2-Ch1oroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
bis(2-Ethylhexyl)phthalate 10 u 10 

tr:1 Butylbenzylphthalate 10 u 10 
I Chrysene 10 u 10 

I'.) Di-n-butylphthalate 10 u 10 
...,J 

w Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u 10 
Diethylphthalate 10 u 10 
Dimethylphthalate 10 u 10 
Fluoranthene 10 u 10 
Fluorene 10 u 10 
Hexachlorobenzene 10 u 10 
Hexachlorobutadiene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
Hexachloroethane 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 
Nitrobenzene 10 u 10 
Pentachlorophenol so u so 
Phenanthrene 10 u 10 
Phenol 10 u 10 
Pyrene 10 u 10 

129CH048 Location 12 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 



Table E-28 
(continued) 

Page 8 of 19 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

129CH048 Location 12 2,4,5-Trichlorophenol 50 u 50 
(cont'd) 2,4,6-Trichlorophenol 10 u 10 

2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u iO 
2,4-Dinitrophenol 50 u 50 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 

t'1 2-Methylphenol 10 u 10 
I 2-Nitroaniline so u so 

I\) 2-Nitrophenol 10 u 10 -.J 
~ 3,3'-Dichlorobenzidine 20 u 20 

3-Nitroaniline so u so 
4,6-Dinitro-2-methylphenol so u so 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
4-Chloroaniline 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
4-Methylphenol 10 u 10 
4-Nitroaniline so u so 
4-Nitrophenol 50 u so 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 4.S J 10 
Benzo(a)pyrene 7.8 J 10 
Benzo(b)fluoranthene s.s J 10 
Benzo(g,h,i)perylene 6.8 J 10 
Benzo(k)fluoranthene 9 J 10 
Benzoic acid 50 u 50 
Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
bis(2-Ethylhexy1)phthalate 96 10 
Butylbenzylphthalate 10 u 10 



Table E-28 
(continued) 

Pa e 9 of 19 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Ana1yte (1-'9/L) (1-'9/L) 

129CH048 Location 12 Chrysene 8.7 J 10 
(cont'd) Di-n-butylphtha1ate 10 u 10 

Di-n-octy1phthalate 10 u 10 
Dibenz(a,h)anthracene 1.8 J 10 
Dibenzofuran 10 u 10 
Diethylphthalate 10 u 10 
Dimethylphthalate 10 u 10 
Fluoranthene 19 10 
Fluorene 10 u 10 
Hexachlorobenzene 10 u 10 

M Hexachlorobutadiene 10 u 10 
I Hexachlorocyclopentadiene 10 u 10 

1\) 

-.J Hexachloroethane 10 u 10 
l11 Indeno(1,2,3-cd)pyrene 6.1 J 10 

Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 
Nitrobenzene 10 u 10 
Pentachlorophenol 50 u 50 
Phenanthrene 6.9 J 10 
Phenol 10 u 10 
Pyrene 8.8 J 10 

129CH059 Location 15 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,5-Trichlorophenol 50 u 50 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol 50 u 50 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 



Table E-28 

(continued) 

Page 10 of 19 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (pg/L) (pg/L) 

129CH059 Location 15 2-Methy1phenol 10 u 10 
(cont'd) 2-Nitroaniline 50 u 50 

2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
4-Chloroaniline 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 

t,lj 4-Methylphenol 10 u 10 
I 4-Nitroaniline 50 u 50 

N 
-..J 4-Nitrophenol 50 u 50 
0'\ Acenaphthene 10 u 10 

Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 
Benzo(b)fluoranthene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzoic acid 50 u 50 
Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
bis(2-Ethylhexyl)phthalate 10 u 10 
Butylbenzylphthalate 10 u 10 
Chrysene 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u 10 
Diethylphthalate 10 u 10 
Dimethylphthalate 10 u 10 
Fluoranthene 10 u 10 
Fluorene 10 u 10 
Hexachlorobenzene 10 u 10 



Table E-28 

(continued) 

Page 11 of 19 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (J1g/L) (J1g/L) 

129CH059 Location 15 Hexachlorobutadiene 10 u 10 
(cont'd) Hexachlorocyclopentadiene 10 u 10 

Hexachloroethane 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 
Nitrobenzene 10 u 10 
Pentachlorophenol so u so 

tsj Phenanthrene 10 u 10 
I Phenol 10 u 10 ....., 

...,J Pyrena 10 u 10 

...,J 

129CH060 Location 6 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,5-Trichlorophenol so u so 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol so u so 
2,4-Dinitrotoluene 10 u 10 
2·, 6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 

·2-Methy1phenol 10 u 10 
2-Nitroaniline 50 u so 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline so u so 
4,6-Dinitro-2-methylphenol so u 50 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
4-Chloroaniline 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
4-Methylphenol 10 u 10 



Page 12 of 19 

Sample ID 
Number 

129CH060 
(cont'd) 

Sampling 
Location• 

Location 6 

Analyte 

Table E-28 

(continued) 

4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo{a)anthracene 
Benzo{a)pyrene 
Benzo{b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ch1oroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 

Concentration 
(JJg/L) 

50 u 
50 u 
10 u 
10 u 
10 u 
1.4J 

10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1.9 J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3.3 J 

10 u 
10 u 
10 u 
10 .u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 U· 
2.7 J 

10 u 
2.3 J 

Detection 
Limit 
(pg/L) 

50 
50 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 



Table E-28 

(continued) 

Page 13 of 19 
Detection 

Sample ID sampling Concentration Limit 
Number Location• Analyte (pg/L) (pg/L) 

129CH061 Location 18 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,S-Trichlorophenol so u so 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol 50 u so 
2,4-Dinitrotoluene 10 u 10 

t"1 2,6-Dinitrotoluene 10 u 10 
I 2-Chloronaphthalene 10 u 10 

~'-) 

..,J 2-Chlorophenol 10 u 10 
\0 2-Methylnaphthalene 10 u 10 

2-Methylphenol 10 u 10 
2-Nitroaniline so u so 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline 50 u so 
4,6-Dinitro-2-methylphenol so u so 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
4-Ch1oroaniline 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
4-Methylphenol 10 u 10 
4-Nitroaniline 50 u so 
4-Nitrophenol 50 .U 50 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 
Benzo(b)fluoranthene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzoic acid so u 50 
Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 



Table E-28 

(continued) 

Page 14 of 19 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (J.'g/L) (J.'g/L) 

129CH061 Location 18 bis(2-Chloroethyl)ether 10 u 10 
(cont'd) bis(2-Chloroisopropyl)ether 10 u 10 

bis(2-Ethylhexyl)phthalate 10 u 10 
Butylbenzylphthalate 10 u 10 
Chrysene 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u 10 
Diethylphthalate 10 u 10 

t-:1 Dimethylphthalate 10 u 10 
I Fluoranthene 1.1J 10 1\) 

00 Fluorene 10 u 10 
0 Hexachlorobenzene 10 u 10 

Hexachlorobutadiene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
Hexachloroethane 10 u 10 
Indeno(1,2 1 3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 
Nitrobenzene 10 u 10 
Pentachlorophenol 50 u 50 
Phenanthrene 10 u 10 
Phenol 10 u 10 
Pyrena 1 J 10 

129CH062 Location 17 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobeniene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,5-Trichlorophenol so u 50 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol so u so 
2,4-Dinitrotoluene 10 u 10 



Table E-28 

(continued) 

Page 15 of 19 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (JJg/L) (JJg/L) 

129CH062 Location 17 2,6-Dinitrotoluene io u 10 
(cont'd) 2-Chloronaphthalene 10 u 10 

2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 
2-Methylphenol 10 u 10 
2-Nitroaniline 50 u 50 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 

tlj 4-Bromophenyl-phenylether 10 u 10 
I 4-Chloro-3-methylphenol 10 u 10 

1\) 4-Chloroaniline 10 u 10 Q) 
..... 4-Chlorophenyl-phenylether 10 u 10 

4-Methylphenol 10 u 10 
4-Nitroaniline so u so 
4-Nitrophenol 50 u 50 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 
Benzo(b)fluoranthene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzoic acid 50 u 50 
Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
bis(2-Ethylhexyl)phthalate 10 u 10 
Butylbenzylphthalate 10 u 10 
Chrysene 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u 10 
Diethylphthalate 10 u 10 
Dimethylphthalate 10 u 10 



Table E-28 

(continued) 

Page 16 of 19 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (JJg/L) {JJg/L) 

129CH062 Location 17 Fluoranthene 10 u 10 
(cont'd) Fluorene 10 u 10 

Hexachlorobenzene 10 u 10 
Hexachlorobutadiene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
Hexachloroethane 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 

M Naphthalene 10 u 10 
I Nitrobenzene 10 u 10 

1\J Pentachlorophenol so u so co 
1\J Phenanthrene 10 u 10 

Phenol 10 u 10 
Pyrene 10 u 10 

129CH09S Location 16 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,S-Trichlorophenol so u so 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol so u so 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 
2-Methylphenol 10 u 10 
2-Nitroaniline so u so 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline so u so 
4,6-Dinitro-2-methylphenol so u so 
4-Bromophenyl-phenylether 10 u 10 



Table E-28 

(continued) 

Page 17 of 19 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte {llg/L) (pg/L) 

129CH095 Location.l6 4-Chloro-3-methylphenol 10 u 10 
(cont'd) 4-Chloroaniline 10 u 10 

4-Chlorophenyl-phenylether 10 u 10 
4-Methylphenol 10 u 10 
4-Nitroaniline 50 u 50 
4-Nitrophenol 50 u 50 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 

pj Benzo(a)pyrene 10 u 10 
I 

N Benzo(b)fluoranthene 10 u 10 
co Benzo(g,h,i)perylene 10 u 10 w Benzo(k)fluoranthene 10 u 10 

Benzoic acid 50 u 50 
Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
bis(2-Ethylhexyl)phthalate 1.4 JB 10. 
Butylbenzylphthalate 10 u 10 
Chrysene 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u 10 
Diethylphtha1ate 10 u 10 
Dimethylphthalate 10 u 10 
Fluoranthene 10 u 10 
Fluorene 10 u 10 
Hexachlorobenzene 10 u 10 
Hexachlorobutadiene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
Hexachloroethane 10 u 10 
Indeno(1 1 2,3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 



Table E-28 

(continued) 

~age 18 of 19 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

129CH095 Location 16 Nitrobenzene 10 u 10 
(cont'd) Pentachlorophenol 50 u 50 

Phenanthrene 10 u 10 
Phenol 10 u 10 
Pyrene 10 u 10 

129CH096 Location 5 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dich1orobenzene 10 u 10 

tlj 2,4,5-Trichlorophenol 50 u 50 
I 2,4,6-Trichlorophenol 10 u 10 1\) 

(X) 2,4-Dichlorophenol 10· u 10 
ob 2,4-Dimethylphenol 10 u 10 

2,4-Dinitrophenol so u so 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chloropheno1 10 u 10 
2-Methylnaphthalene 10 u 10 
2-Methylphenol 10 u 10 
2-Nitroani1ine so u so 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline 50 u so 
4,6-Dinitro-2-methylphenol 50 u so 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
4-Chloroaniline 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
4-Methylphenol 10 u 10 
4-Nitroaniline so u so 
4-Nitrophenol 50 u so 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 



t>:l 
I 

1\) 
00 
(JI 

Table E-29 

(continued) 

Page 19 of 19 

Sample ID Sampling 
Number Location• Analyte 

129CH096 Location 5 Benzo(b)fluoranthene 
(cont'd) Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 

•sampling locations are shown in Figure 2-16. 
~ - Undetected. Value reported is the detection limit value. 
aJ - Value was estimated by laboratory. 

Detection 
Concentration Limit 

(J.'g/L) (J.'g/L) 

10 u 10 
10 u 10 
10 u 10 
50 u so 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
4.9 JBd 10 

10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
10 u 10 
50 u so 
10 u 10 
10 u 10 
10 u 10 

dJB - Value was estimated by laboratory; analyte was also detected in the laboratory blank. 



Table E-29 

First Phase sampling Results for Metals in surface Water at Ashland 1, 

Ashland 2, and seaway 
Pa e 1 of 10 

Sample ID 
Number 

103CH058 

103CH059 

Sampling 
Location• 

SP-1 

SP-2 

Analyte 

Silver, total 
Aluminum, total 
Boron, total 
Arsenic, total 
Cadmium, total 
Calcium, total 
Beryllium, total 
Barium, total 
Molybdenum, total 
Manganese, total 
Magnesium, total 
Potassium, total 
Iron, total 
Copper, total 
Chromium, total 
Cobalt, total 
Lead, total 
Zinc, total 
Vanadium, total 
Thallium, total 
Selenium, total 
Antimony, total 
Sodium, total 
Nickel, total 

Silver, total 
Barium, total 
Cobalt, total 
Iron, total 
Copper, total 
Chromium, total 
Cadmium, total 
Calcium, total 
Beryllium, total 
Boron, total 
Arsenic, total 
Aluminum, total 
Sodium, total 
Zinc, total 

Detection 
Concentration Limit 

(JJg/L) (JJg/L) 

10 ub 10.0 
1400 200 

249 100 
100 u 100 

5 u 5.0 
165000 5000 

5 u 5.0 
200 u 200 
100 u 100 

96.7 15.0 
33600 5000 

5000 u 5000 
3160 100 

26.5 25.0 
10 u 10.0 
50 u 50.0 

100 u 100 
34.7 20.0 
50 u 50.0 

100 u 100 
100 u 100 

40 u 40.0 
13700 5000 

40 u 40.0 

10 u 10.0 
1640 200 

134 50.0 
222000 100 

964 25.0 
469 10.0 
22.6 5.0 

903000 5000 
19.2 5.0 

572 100 
259 100 

151000 200 
57300 5000 

5380 20.0 



Table E-29 

(continued) 
Pa e 2 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH059 SP-2 Vanadium, total 1190 50.0 
(cont'd) Thallium, total 775 100 

Selenium, total 872 100 
Antimony, total 103 40.0 
Lead, total 2700 100 
Nickel, total 805 40.0 
Molybdenum, total 100 u 100 
Manganese, total 6620 15.0 
Magnesium, total 237000 5000 
Potassium, total 28100 5000 

tz:1 
103CH060 SP-7 Silver, total 10 u 10.0 

I Boron, total 100 u 100 
1\) Arsenic, total 100 u 100 co 
...J Aluminum, total 455 200 

Cobalt, total 50 u 50.0 
Chromium, total 10 u 10.0 
Cadmium, total 5 u 5.0 
Calcium, total 35600 5000 
Beryllium, total 5 u 5.0 
Barium, total 200 u 200 
Potassium, total 5000 u 5000 
Lead, total 100 u 100 
Zinc, total 39.1 20.0 
Vanadium, total 50 u 50.0 
Thallium, total 100 u 100 
Selenium, total 100 u 100 
Antimony, total 43.8 40.0 
Sodium, total 11900 5000 
Nickel, total 40 u 40.0 
Molybdenum, total 100 u 100 
Manganese, total 48.3 15.0 
Magnesium, total 7930 5000 
Iron, total 456 100 
Copper, total 25 u 25.0 

103CH061 SP-10 Silver, total 10 u 10.0 
Arsenic, total 100 u 100 
Aluminum, total 1190 200 
Boron, total 608 100 
Cobalt, total 50 u 50.0 



Table E-29 

(continued) 
Page 3 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH061 SP-10 Beryllium, total 5 u 5.0 
(cont'd) cadmium, total 5 u 5.0 

Calcium, total 180000 5000 
Barium, total 200 u 200 
Chromium, total 16.2 10.0 
Copper, total 33.7 25.0 
Iron, total 5010 100 
Manganese, total 493 15.0 
Nickel, total 40 u 40.0 
Selenium, total 100 u 100 
Zinc, total 271 20.0 
Vanadium, total 50 u 50.0 

l;lj Thallium, total 100 u 100 
I Antimony, total 40 u 40.0 I\) 

CD Lead, total 100 u 100 
CD Sodium, total · 222000 5000 

Molybdenum, total 100 u 100 
Magnesium, total 51200 5000 
Potassium, total 11000 5000 

103CH062 SP-11 Silver, total 10 u 10.0 
Calcium, total 35600 5000 
Cadmium, total 5 u 5.0 
Iron, total 101 100 
Cc;>pper, · total 25 u 25.0 
Chromium, total 10 u 10.0 
Cobalt, total 50 u 50.0 
Beryllium, total 5 u 5.0 
Barium, total 200 u 200 
Boron, total 110 100 
Arsenic, total 100 ·U 100 
Potassium, total 5000 u 5000 
Magnesium, total 8290 5000 
Sodium, total 13900 5000 
Nickel, total 40 u 40.0 
Thallium, total 100 u 100 
Vanadium, total 50 u 50.0 
Zinc, total 20 u 20.0 
Selenium, total 100 u· 100 
Antimony, total 40 u 40.0 



Table E-29 

(continued) 
Pa e 4 of 10 

Detection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (Jzg/L) (pg/L) 

103CH062 SP-11 Lead, total 100 u 100 
(cont'd) Molybdenum, total 100 u 100 

Manganese, total 15 u 15.0 
Aluminum, total 200 u 200 

103CH065 SP-3 Silver, total 10 u 10.0 
Aluminum, total 463 200 
Boron, total 11900 100 
Arsenic, total 100 u 100 
Cadmium, total 5 u 5.0 
Calcium, total 117000 5000 
Beryllium, total 5 u 5.0 

tzj Barium, total 266 200 
I Molybdenum, total 100 u 100 ....., 

Nickel, total 68.9 40.0 CD 
\D Sodium, total 231000 5000 

Manganese, total 454 15.0 
Magnesium, total 62600 5000 
Potassium, total 45600 .5000 
Iron, total 2690 100 
Copper, total 25 u 25.0 
Chromium, total 10 u 10.0 
Cobalt, total 50 u 50.0 
Zinc, total 69.5 20.0 
Vanadium, total 50 u 50.0 
Thallium, total 100 u 100 
Selenium, total 100 u 100 
Antimony, total 40 u 40.0 
Lead, total 100 u 100 

103CH070 SP-9 Silver, total 10 u 10.0 
Boron, total 3330 100 
Barium, total 200 u 200 
Arsenic, total 100 u 100 
Aluminum, total 697 200 
Cadmium, total 5 u 5.0 
Molybdenum, total 100 u 100 
Nickel, total 40 u 40.0 
Sodium, total 93000 5000 
Manganese, total 650 15.0 



Table E-29 

(continued) 
Page 5 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (JJg/L) (JJg/L) 

103CH070 SP-9 Magnesium, total 47800 5000 
(cont'd) Potassium, total 23700 5000 

Iron, total 1600 100 
Copper, total 25 u 25.0 
Chromium, total io u 10.0 
Cobalt, total 50 u so.o 
Calcium, total 138000 5000 
Beryllium, total 5 u s.o 
Antimony, total 40 u 40.0 
Zinc, total 37.9 20.0 
Vanadium, total 50 u 50.0 
Thallium, total 100 u 100 

tzj Selenium, total 100 u 100 
I Lead, total 100 u 100 N 

\0 
0 103CH073 GS-1 Silver, total 10 u 10.0 

Zinc, total 1390 20.0 
Vanadium, total so u 50.0 
Thallium, total 100 u 100 
Selenium, total 100 u 100 
Boron, total 250 100 
Cobalt, total 50 u 50.0 
Calcium, total 331000 5000 
Beryllium, total 5 u s.o 
Barium, total 200 u 200 
Arsenic, total 100 u 100 
Aluminum, total 625 200 
Iron, total 19600 100 
Magnesium, total 47000 5000 
Molybdenum, total 100 u 100 
Antimony, total 40 u 40.0 
Lead, total 100 u 100 
Nickel, total 40 u 40.0 
Sodium, total 6580 5000 
Manganese, total 3700 15.0 
Potassium, total 5000 u 5000 
Copper, total 26.7 25.0 
Chromium, total 10 u 10.0 



Table E-29 

(continued) 
Page 6 of 10 

Detection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (pg/L) 

103CH074 GS-2 Silver, total 10 u 10.0 
Arsenic, total 1QO u 100 
Aluminum, total 234 2.00 
Boron, total 257 100 
Barium, total 200 u 200 
Calcium, total 135000 5000 
Chromium, total 10 u 10.0 
Iron, total 558 100 
Magnesium, total 31000 5000 
Sodium, total 5380 5000 
Lead, total 100 u 100 
Selenium, total 100 u 100 

~ Zinc, total 1060 20.0 
I vanadium, total 50 u so.o 

1\) Thallium, total 100 u 100 \0 .... Antimony, total 40 u 40.0 
Nickel, total 40 u 40.0 
Molybdenum, total 100 u 100 
Manganese, total 357 15.0 
Potassium, total 5000 u 5000 
Copper, total 25 u 25.0 
Cobalt, total 50 u 50.0 
Cadmium, total· 5 u 5.0 
Beryllium, total 5 u 5.0 

103CH075 GS-3 Silver, total 10 u 10.0 
Boron, total 181 100 
Barium, total 200 u 200 
Calcium, total 40900 5000 
Chromium, total 10 u 10.0 
Copper, total 25 u 25.0 

. Manganese, total 40.5 15.0 
Molybdenum, total 100 u 100 
Sodium, total 9940 5000 
Antimony, total 40 u 40.0 
Selenium, total 100 u 100 
Vanadium, total 50 u 50.0 
Thallium, total 100 u 100 
Lead, total 100 u 100 
Nickel, total 40 u 40.0 



Table E-29 

(continued) 
Page 7 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (p.g/L) (p.g/L) 

l03CH075 GS-3 Magnesium, total 10300 5000 
(cont'd) Potassium, total 5000 u 5000 

Iron, total 600 100 
Cobalt, total 50 u so.o 
Cadmium, total 5 u s.o 
Beryllium, total 5 u 5.0 
Arsenic, total 100 u 100 
Aluminum, total 531 200 
Zinc, total 20 u 20.0 

103CH078 GS-4 Silver, total 10 u 10.0 
Arsenic, total 100 u 100 

1:'1 Barium, total 723 200 
I 

1\) Calcium, total 282000 5000 
\0 Cobalt, total 59.4 50.0 
1\) 

Copper, total 167 25.0 
Potassium, total 19400 5000 
Manganese, total 4030 15.0 
Sodium, total 132000 5000 
Lead, total 221 100 
Selenium, total 556 100 
Vanadium, total 160 so.o 
Zinc, total 581 20.0 
Thallium, total 132 100 
Antimony, total 47.9 40.0 
Nickel, total 136 40.0 
Molybdenum, total 100 u 100 
Magnesium, total 73000 5000 
Iron, total 102000 100 
Chromium, total 93.4 10.0 
Cadmium, total 5 u 5.0 
Beryllium, total 5.8 s.o 
Boron, total 337 100 

·Aluminum, total 72200 200 

103CH079 GS-5 Silver, total 10 u 10.0 
Chromium, total 176 10.0 
Copper, total 57.6 25.0 
Potassium, total 6660 5000 
Magnesium, total 38800 5000 



Table E-29 

(continued) 
Page 8 of 10 

Detection 
Sample ID Sampling concentration Limit 

Number Location• Analyte (1-'9/L) (1-'9/L) 

103CH079 GS-5 Manganese, total 584 15.0 
(cont'd) Sodium, total 42500 5000 

Nickel, total 78.1 40.0 
Lead, total 3680 100 
Selenium, total 100 u 100 
Thallium, total 100 u 100 
Vanadium, total 50 u 50.0 
Zinc, total 1220 20.0 
Antimony, total 187 40.0 .. 
Molybdenum, total 2250 100 
Iron, total 16700 100 

l:rj Barium, total 285 200 
I Beryllium, total 5 u s.o 
"" Calcium, total 174000 5000 
\0 
w Cobalt, total 50 u 50.0 

Cadmium, total 5 u 5.0 
Arsenic, total 100 u 100 
Boron, total 356 100 
Aluminum, total 10200 200 

103CH080 GS-6 Silver, total 10 u 10.0 
Nickel, total 40 u 40.0 
Lead, total 100 u 100 
Selenium, total 100 u 100 
Thallium, total 100 u 100 
Vanadium, total 56.8 50.0 
Zinc, total 48 20.0 
Antimony, total 40 u 40.0 
Cobalt, total so u 50.0 
Chromium, total 62.5 10.0 
Copper, total 25 u 25.0 
Iron, total 317 100 
Potassium, total 16300 5000 
Magnesium, total 6970 5000 
Manganese, total 79.5 15.0 
Sodium, total 20300 5000 
Molybdenum, total 434 100 
Cadmium, total 5 u 5.0 
Barium, total 200 u 200 
Beryllium, total 5 u s.o 



Table E-29 

(continued) 
Page 9 of 10 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH080 GS-6 Calcium, total 122000 5000 
(cont'd) Arsenic, total 100 u 100 

Boron, total 261 100 
Aluminum, total 340 200 

103CH081 GS-7 Silver, total 10 u 10.0 
Arsenic, total 100 u 100 
Zinc, total 39.2 20.0 
Copper, total 25 u 25.0 
Iron, total 2640 100 
Potassium, total 66900 5000 
Manganese, total 418 15.0 

t'lj Molybdenum, total 100 u 100 
I 

N Sodium, total 361000 5000 
\,0 Nickel, total 42.5 40.0 
~ Lead, total 100 u 100 

Antimony, total 40 u 40.0 
Selenium, total 100 u 100 
Vanadium, total 50 u 50.0 
Thallium, total 100 u 100 
Magnesium, total 87000 5000 
Beryllium, total 5 u 5.0 
Cadmium, total 5 u 5.0 
Cobalt, total 50 u 50.0 
Chromium, total 10.1 10.0 
Calcium, total 125000 5000 
Barium, total 327 200 
Boron, total 18300 100 
Aluminum, total 866 200 

103CH082 GS-8 Silver, total 17.2 10.0 
Arsenic, total 100 u 100 
Cadmium, total 5 u 5.0 
Cobalt, total 50 u 50.0 
Manganese, total 3220 15.0 
Molybdenum, total 100 u 100 
Nickel, total 79.4 40.0 
Lead, total 119 100 
Selenium, total 914 100 
Thallium, total 239 "100 



Pa e 10 of 10 

Sample ID 
Number 

103CH082 
(cont'd) 

Sampling 
Location• 

GS-8 

Table E-29 

(continued) 

Analyte 

Vanadium, total 
Zinc, total 
Antimony, total 
Sodium, total 
Chromium, total 
Copper, total 
Iron, total 
Magnesium, total 
Potassium, total 
Calcium, total . 
Beryllium, total 
Barium, total 
Boron, total 
Aluminum, total 

•sampling locations are shown in Figures 2-17 and 2-18. 

ho - Undetected. Value reported is the detection limit value. 

Concentration 
(J'g/L) 

68.8 
413 

41 
34700 

40.6 
99.1 

137000 
47600 
19500 

168000 
5 u 

557 
1250 
9870 

Detection 
Limit 
(J'g/L) 

50.0 
20.0 
40.0 

5000 
10.0 
25.0 

100 
5000 
5000 
5000 

s.o 
200 
100 
200 



Table E-30 
First Phase Sampling Results for vocs in surface Water at Ashland 1, Ashland 2, and Seaway 

Pa e 1 of 3 

Concentration (UglL)E b~ SamRle ID and Location• Detection 
103CH058 103CH059 103CH060 103CH061 103CH062 Limit 

Analyte SP1 SP2 SP7 SP10 SP11 (1-'9/L) 

Chloromethane 2 ub 2 u 2 u 2 u 2 u 2 
Bromomethane 2 u 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane .1 u 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichloroethene 1 u 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 4.6 1 u 1 u 1 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 u 1 
1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 

tlj Carbon tetrachloride 1 u 1 u 1 u 1 u 1 u 1 I 
1\) Bromodichloromethane 1 u 1 u 2.7 1 u '1 u 1 
\0 1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 u 1 0\ 

trans-1,3-Dichloropropene 1 u 2.2 1 u 2.9 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u i u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 5.2 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 u 1 
Toluene 1 u 1 u 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 u 1 
1,2-Dich1orobenzene 1 u 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 

I 



Table E-30 

(continued) 
Pa e 2 of 3 

Concentration (U9lL}E by SamRle ID and Location• Detection 
103CH065 103CH070 103CH073 ·103CH074 103CH075 Limit 

Analyte SP3 SP9 GS1 GS2 GS3 (JJg/L) 

Chloromethane 2 u 2 u 2 u 2 u 2 u 2 
Bromomethane 2 u 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u .2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichloroethene 1.9 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 u 1 u 1 
1,2-Dichloroethane 3.5 1 u 1 u 1 u 1 u 1 
1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 
Carbon tetrachloride 1 u 1 u 1 u 1 u 1 u 1 

1.>:1 Bromodichloromethane 2.0 1 u 1 u 1 u 1 u 1 
I 1,2-Dichloropropane 1.3 1 u 1 u 1 u 1 u 1 

1\) 
\D trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 u 1 
...J Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 

Dibromochloromethane 1 u 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 u 1 
Benzene 10.0 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 u 1 
Toluene 2.7 1 u 3.4 1 u 1.0 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 u 1 
Total xylenes 16.0 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 u 1 



Table E-30 

(continued) 
Pa e 3 of 3 

Concentration (Ug£L}, b~ Sam~le ID and Location• Detection 
103CH078 103CH079 103CH080 103CH081 103CH082" Limit 

Analyte GS4 GSS GS6 GS7 GS8 <1'9/L) 

Chloromethane 2 u 2 u 2 u 2 u 20 u 2 
Bromomethane 2 u 2 u 2 u 2 u 20 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 20 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 20 u 2 
Chloroethane 2 u 2 u 2 u 2 u 20 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 40 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 10 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 10 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 10 u 1 
trans-1,2-Dichloroethene 1 u 1 u 1 u 1 u 10 u 1 
Chloroform 1 u 1 u 1 u 1 u 10 u 1 
1,2-Dichloroethane 1 u 1 u 1 u 1 u 10 u 1 
1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 10 u 1 
carbon tetrachloride 1 u 1 u 1 u 1 u 10 u 1 

t-1 Bromodichloromethane 1 u 1 u 1 u 1 u 10 u 1 
I 1,2-Dichloropropane 1 u 1 u 1 u 1 u 10 u 1 

1\J 
1.0 trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 10 u 1 
00 Trichloroethane 1 u 1 u 1 u 1 u 10 u 1 

Dibromochloromethane 1 u 1 u 1 u 1 u 10 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 10 u 1 
Benzene 1 u 1 u 1 u 1 u 10 u 1 
cis-1,3-Dichloropropene 1·u 1 u 1 u 1 u 10 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 10 u 1 
Bromoform 1 u 1 u 1 u 1 u 10 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 10 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 10 u 1 
Toluene 1 u 1 u 1 u 1 u 10 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 10 u 1 
Ethy1benzene 1 u 1 u 1 u 1 u 10 u 1 
Total xylenes 1 u 1 u 1 u 1 u 150 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 10 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 10 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 10 u 1 

•sampling locations ~re shown in Figures 2-17 and 2-18. 

J>o - Undetected. Value reported is the detection limit value. 

"Sample was diluted before analysis; the increased detection limits reflect the dilution factor. 



1:':1 
I 

1\.) 
\0 
\0 

Pa e 1 of 17 

Sample ID 
Number 

103CH058 

Table E-31 
First Phase Sampling Results for BNAEs in surface water 

at Ashland 1, Ashland 2, and seaway 

Sampling 
Location• 

SP-1 

Analyte 

Phenol 
bis(2-Chloroethyl)ether 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
2-Chlorophenol 
N-nitroso-di-n-propylamine 
4-Methylphenol 
bis(2-Chloroisopropyl)ether 
2-Methylphenol 
1,2-Dichlorobenzene 
Benzyl alcohol 
Hexachlorobutadiene 
4-Chloroanlline 
Naphthalene 
1,2,4-Trichlorobenzene 
2,4-Dichlorophenol 
bis(2-Chloroethoxy)methane 
Benzoic acid 
2,4-Dimethylphenol 
2-Nitrophenol 
Isophorone 
Nitrobenzene 
Hexachloroethane 
2-Methylnaphthalene 
N-nitrosodiphenylamine 
Di-n-butylphthalate 
Anthracene 
Phenanthrene 
Pentachlorophenol 
Hexachlorobenzene 
4-Bromophenyl-phenylether 
4,6-Dinitro-2-methylphenol 
4-Nitroaniline 
4-Chlorophenyl-phenylether 
Fluorene 
Diethylphthalate 
2,4-Dinitrotoluene 
Dibenzofuran 
4-Nitrophenol 
2,4-Dinitrophenol 

Concentration 
(pg/L) 

11 ub 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
54 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
1.4 J" 

11 u 
11 u 
54 u 
11 u 
11 u 
54 u 
54 u 
11 u 
11 u 
11 u 
11 u 
11 u 
54 u 
54 u 

Detection 
Limit 

(pg/L) 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
54 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
54 
11 
11 
54 
54 
11 
11 
11 
11 
11 
54 
54 



Table E-31 
{continued) 

~age ~ of 17 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (1-'9/L) (pg/L) 

103CH058 SP-1 Acenaphthene 11 u 11 
(cont'd) 3-Nitroaniline 54 u 54 

2,6-Dinitrotoluene 11 u 11 
Acenaphthy1ene 11 u 11 
Dimethylphthalate 11 u 11 
2-Nitroaniline 54 u 54 
2-Chloronaphthalene 11 u 11 
2,4,5-Trichlorophenol 54 u 54 
2,4,6-Trichlorophenol 11 u 11 
Hexachlorocyclopentadiene 11 u 11 
4-Chloro-3-methylphenol 11 u 11 
Chrysene 11 u 11 

f.'lj 
Benzo(g,h,i)perylene 11 u 11 

I Dibenz(a,h)anthracene 11 u 11 
w Indeno(1,2,3-cd)pyrene 11 u 11 
0 Benzo(a)pyrene 11 u 11 0 

Benzo(k)f1uoranthene 11 u 11 
Benzo(b)f1uoranthene 11 u 11 
Di-n-octylphthalate 11 u 11 
bis(2-Ethylhexyl)phthalate 3.7 JBd 11 
Benzo(a)anthracene 11 u 11 
3,3'-Dichlorobenzidine 22 u 22 
Butylbenzylphthalate 11 u 11 
Pyrene 11 u 11 
Fluoranthene 11 u 11 

103CH059 SP-2 Phenol 11 u 11 
1,4-Dichlorobenzene 11 u 11 
4-Methylphenol 11 u 11 
Hexachloroethane 11 u 11 
N-nitroso-di-n-propylamine 11 u 11 
bis(2-Chloroisopropyl)ether 11 u 11 
2-Methylphenol . 11 u 11 
1,2-Dichlorobenzene 11 u 11 
Benzyl alcohol 11 u 11 
1,3-Dichlorobenzene 11 u 11 
2-Chlorophenol 11 u 11 
Nitrobenzene 11 u 11 
Isophorone 11 u 11 
2-Nitrophenol 11 u 11 
bis(2-Chloroethoxy)methane 11 u 11 
hexachlorobutadiene 11 u 11 
Hexachlorocvclopentadiene 11 u 11 



Table E-31 

(continued) 
Pa e 3 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

103CH059 SP-2 2-Chloronaphthalene 11 u 11 
(cont'd) 3-Nitroaniline 56 u 56 

4-Nitrophenol 56 u 56 
2,4-Dinitrotoluene 11 u 11 
Dibenzofuran 11 u 11 
2,4-Dinitrophenol 56 u 56 
Acenaphthene 11 u 11 
2,6-Dinitrotoluene 11 u 11 
Acenaphthylene 11 u 11 
Dimethyl phthalate 11 u 11 
2-Nitroaniline 56 u 56 
2,4,5-Trichlorophenol 56 u 56 
2,4,6-Trichlorophenol 11 u 11 

trj 2-Methylnaphthalene 1.6 J 11 
I 

w 4-Chloro-3-methylphenol 11 u 11 
0 4-Chloroaniline 11 u 11 
...... Naphthalene 11 u 11 

1,2,4-Trichlorobenzene 11 u 11 
2,4-Dichlorophenol 11 u 11 
Benzoic acid 56 u 56 
2,4-Dimethylphenol 11 u 11 
bis(2-Chloroethyl)ether 11 u 11 
Diethylphthalate 11 u 11 
4-Chlorophenyl-phenylether 11 u 11 
Fluorene 11 u 11 
N-nitrosodiphenylamine 11 u 11 
Anthracene 11 u 11 
Pyrene 11 u 11 
Benzo(a)anthracene 4.6 J 11 
Benzo(k)fluoranthene 3.2 J 11 
Dibenz(a,h)anthracene 11 u 11 
Benzo(g,h,i)perylene 3.9 J 11 
Indeno(1,2,3-cd)pyrene 4.3 J 11 
Benzo(a)pyrene 4.3 J 11 
Benzo(b)fluoranthene 4 J 11 
Di-n-octylphthalate 11 u 11 
bis(2-Ethylhexyl)phthalate 11 B 11 
Chrysene 4.4 J 11 
3,3'-Dichlorobenzidine 22 u 22 
Butylbenzylphthalate 11 u 11 
Fluoranthene 12 11 
Di-n-butylphthalate 3.1 J 11 



Table E-31 

(continued) 
~age 4 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (JJg/L) (pg/L) 

103CH059 SP-2 Phenanthrene 2.5 J 11 
(cont'd) Pentachlorophenol 56 u 56 

Hexach1orobenzene 11 u 11 
4-Bromophenyl-phenylether 11 u 11 
4,6-Dinitro-2-methylphenol 56 u 56 
4-Nitroaniline 56 u 56 

103CH060 SP-7 Phenol 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
2-Chlorophenol 10 u 10 
1,3-Dichlorobenzene 10 u 10 
Benzyl alcohol 10 u 10 
1,2-Dichlorobenzene 10 u 10 

to:! 4-Methylphenol 10 u 10 
I 
w N-nitroso-di-n-propylamine 10 u 10 
0 Isophorone 10 u 10 
"' Nitrobenzene 10 u 10 

Hexachloroethane 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
2-Methylphenol 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2-Nitrophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
Benzoic acid 52 u 52 
bis(2-Chloroethoxy)methane 10 u 10 
2,4-Dichlorophenol 10 u 10 
Hexachlorobutadiene 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
2,4,5-Trichlorophenol 52 u 52 
2,6-Dinitrotoluene 10 u 10 
Dibenzofuran 10 u 10 
2,4-Dinitrotoluene 10 u 10 
4-Nitroaniline 52 u 52 
Pentachlorophenol 52 u 52 
Phenanthrene 10 u 10 
Pyrene 10 u 10 
Butylbenzylphthalate 10 u 10 
bis(2-Ethylhexyl)phthalate 1.9 JB 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Dibenz(a,h)anthracene 10 u 10 



Table E-31 

(continued) 
Pa e 5 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (p.g/L) (p.g/L) 

103CH060 SP-7 Benzo(a)pyrene 10 u 10 
(cont'd) Benzo(k)fluoranthene 10 u 10 

Benzo(b)fluoranthene 10 u 10 
Di-n-octylphthalate 10 u 10 
Chrysene 10 u 10 
Benzo(a)anthracene 10 u 10 
3,3'-Dichlorobenzidine 21 u 21 
Fluoranthene 10 u 10 
Di-n-butylphthalate 10 u 10 
Anthracene 10 u 10 
Hexachlorobenzene 10 u 10 
4-Bromophenyl-phenylether 10 u 10 

t":: 
N-nitrosodiphenylamine 10 u 10 

I 4,6-Dinitro-2-methylphenol 52 u 52 
w Fluorene 10 u 10 
0 4-Chlorophenyl-phenylether 10 u 10 w 

Diethylphthalate 10 u 10 
4-Nitrophenol 52 u 52 
2,4-Dinitrophenol 52 u 52 
Acenaphthene 10 u 10 
3-Nitroaniline 52 u 52 
Acenaphthylene 10 u 10 
Dimethylphthalate 10 u 10 
2-Nitroaniline 52 u 52 
2-Chloronaphthalene 10 u 10 
2,4,6-Trichlorophenol 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
2-Methylnaphthalene 10 u 10 
4-Chloroaniline 10 u 10 
Naphthalene 10 u 10 
1,2,4-Trichlorobenzene 10 u 10 

103CH061 SP-10 Phenol 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
2-Chlorophenol 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
2-Methylphenol 10 u 10 
Nitrobenzene 10 u 10 
Isophorone 10 u 10 



Table E-31 

(continued) 

~age 6 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH061 SP-10 2,4-Dichlorophenol 10 u 10 
(cont'd) 1,2,4-Trichlorobenzene 10 u 10 

2-Methylnaphthalene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
2,4,6-Trichlorophenol 10 u 10 
Dimethylphthalate 10 u 10 
Acenaphthylene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
Dibenzofuran 10 u 10 
2,4-Dinitrotoluene 10 u 10 
N-nitrosodiphenylamine 10 u 10 
4-Bromophenyl-phenylether 10 u 10 
Hexachlorobenzene 10 u 10 

M Fluoranthene 10 u 10 
I Pyrene 10 u 10 w 

0 Di-n-octylphthalate 10 u 10 
.c. Benzo(b)fluoranthene 10 u 10 

Benzo(k)fluoranthene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Benzo(a)pyrene 10 u 10 
bis(2-Ethylhexyl)phthalate 7.8 JB 10 
Chrysene 10 u 10 
Benzo(a)anthracene 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
Butylbenzylphthalate 10 u 10 
Di-n-butylphthalate 10 u 10 
Anthracene 10 u 10 
Phenanthrene 10 u 10 
Pentachlorophenol 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 
4-Nitroaniline 50 u 50 
Fluorene 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
Diethylphthalate 10 u 10 
4-Nitrophenol 50 u 50 
2,4-Dinitrophenol 50 u 50 
Acenaphthene 10 u 10 
3-Nitroaniline 50 u 50 



Table E-31 

(continued) 
Pa e 7 of 17 

Detection 
Sample ID Sampling concentration Limit 

Nurilber Location• Analyte (p.g/L) (p.g/L) 

103CH061 SP-10 2-Nitroaniline so u so 
(cont'd) 2-Chloronaphthalene 10 u 10 

2,4,S-Trichlorophenol so u so 
4-Chloro-3-methylphenol 10 u 10 
Hexachlorobutadiene 10 u 10 
4-Chloroaniline - 10 u 10 
Naphthalene 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
Benzoic acid so u so 
2,4-Dimethylphenol 10 u 10 
2-Nitrophenol 10 u 10 
Hexachloroethane 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 

M 4-Methylphenol 10 u 10 
I bis(2-Chloroisopropyl)ether 10 u 10 w 

0 Benzyl alcohol 10 u 10 
l11 1,4-Dichlorobenzene 10 u 10 

103CH062 SP-11 Phenol 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 
2-Chlorophenol 10 u 10 
1,3-Dichlorobenzene 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
4-Methylphenol 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
Hexachloroethane 10 u 10 
Benzoic acid 50 u 50 
bis(2-Chloroethoxy)methane 10 u 10 
2,4-Dichlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
2,4,6-Trichlorophenol 10 u 10 
2,4,S-Trichlorophenol so u so 
3-Nitroaniline so u so 
Acenaphthene 10 u 10 
2,4-Dinitrophenol so u 50 
4-Nitrophenol so u 50 
4-Nitroaniline so u so 
4,6-Dinitro-2-methylphenol so u so 
N-nitrosodiphenylamine 10 u 10 



Table E-31 
(continued) 

Pa e 8 of 17 

Detection 
Sample ID Sampling Concentration Limit 
lhmber Location• Ana1yte (JJg/L) (JJg/L) 

103CH062 SP-11 4-Bromophenyl-phenylether 10 u 10 
(cont'd) Fluoranthene 10 u 10 

Pyrene 10 u 10 
Butylbenzylphthalate 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
Benzo(k)fluoranthene 10 u 10 
Benzo(a)pyrene 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Benzo(b)fluoranthene 10 u 10 
Di-n-octylphthalate 10 u 10 
bis(2-Ethylhexyl)phthalate 3.1 JB 10 

to1 Chrysene 10 u 10 
I Benzo(a)anthracene 10 u 10 w 

0 Di-n-buty1phtha1ate 10 u 10 
0'1 Anthracene 10 u 10 

Phenanthrene 10 u 10 
Pentachlorophenol 50 u 50 
Hexach1oroben;-'1ne 10 u 10 
Fluorene 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
Diethylphthalate 10 u 10 
2,4-Dinitrotoluene 10 u 10 
Dibenzofuran 10 u 10 
2,6-Dinitrotoluene 10 u 10 
Acenaphthylene 10 u 10 
Dimethylphthalate 10 u 10 
2-Nitroaniline 50 u 50 
2-Ch1oronaphthalene 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
Hexachlorobutadiene 10 .U 10 
4-Chloroaniline 10 u 10 
Naphthalene 10 u 10 
1,2,4-Trichlorobenzene 10 u 10 
2,4-Dimethylphenol 10 u 10 
2-Nitrophenol 10 u 10 
Isophorone 10 u 10 
Nitrobenzene 10 u 10 
2-Methylphenol 10 u 10 



tz:l 
I 
w 
0 
..J 

Pa e 9 of 17 

Sample ID 
Number 

103CH062 
(cont'd) 

103CH065 

Sampling 
Location• 

SP-11 

SP-3 

Table E-31 

(continued) 

Analyte 

1,2-Dichlorobenzene 
Benzyl alcohol 
1,4-Dichlorobenzen~ 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
bis(2-Chloroisopropyl)ether 
N-nitroso-di-n-propylamine 
Nitrobenzene 
2-Nitrophenol 
Benzoic acid 
2,4-Dichlorophenol 
Naphthalene 
Hexachlorobutadiene 
2-Methylnaphthalene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethylphthalate 
2,6-Dinitrotoluene 
Acenaphthene 
4-Nitrophenol 
2,.4-Dinitrotoluene 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
N-nitrosodiphenylamine 
Hexachlorobenzene 
Phenanthrene 
Di-n-butylphthalate 
Pyrena 
3,3'-Dichlorobenzidine 
Chrysene 
Di-n-octylphthalate 
Benzo(k)fluoranthene 
Indeno(1,2,3-cd)pyrene 
Benzo(9 1 h,i)perylene 
Dibenz(a,h)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Concentration 
(1-'9/L) 

10 
10 
10 

u 
u 
u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
29 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
1.4J 
1.1J 

20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u· 
10 u 
10 u 

Detection 
Limit 
(1-'9/L) 

10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 



Table E-31 

(continued) 
Page 10 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH065 SP-3 bis(2-Ethylhexyl)phthalate 10 u 10 
(cont'd) Benzo(a)anthracene 10 u 10 

Butylbenzylphthalate 10 u 10 
Fluoranthene 10 u 10 
Anthracene 10 u 10 
Pentachlorophenol 50 u 50 
4-Bromophenyl-phenylether 10 u 10 
4,6-Dinitro-2-methylphenol 50 u 50 
Fluorene 10 u 10 
Diethylphthalate 10 u 10 
Dibenzofuran 10 u 10 
2,4-Dinitrophenol 50 u .so 
3-Nitroaniline 50 u 50 

to:! Acenaphthylene 10 u 10 
I 
w 2-Nitroaniline 50 u 50 
0 2,4,S-Trichlorophenol 50 u so 
(X) 

Hexachlorocyclopentadiene 10 u 10 
4-Ch1oro-3-methylphenol 10 u 10 
4-Chloroaniline 10 u 10 
1,2,4-Trichlorobenzene 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
2,4-Dimethylphenol 12 10 
Isophorone 10 u 10 
Hexachloroethane 10 u 10 
4-Methylphenol 10 u 10 
2-Methylphenol 10 u 10 
Benzyl alcohol 10 u 10 
1,3-Dichlorobenzene 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 

103CH070 SP-9 Phenol 10 u 10 
1,2,4-Trichlorobenzene 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
4-Chloroaniline 10 u 10 
Hexachlorobutadiene 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
2,4,6-Trichlorophenol 10 u 10 
2,4,S-Trichlorophenol 50 u so 



Table E-31 

(continued) 
Pa e 11 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.&g/L) (J.&g/L) 

103CH070 SP-9 2-Nitroaniline so u so 
(cont'd) Dimethylphthalate 10 u 10 

Acenaphthylene 10 u 10 
3-Nitroaniline 50 u so 
Acenaphthene 10 u 10 
2,4-Dinitrophenol so u so 
Dibenzofuran 10 u 10 
2,4-Dinitrotoluene 10 u 10 
Diethylphthalate 10 u 10 
Fluorene 10 u 10 
4-Nitroaniline so u so 
4,6-Dinitro-2-methylphenol so u so 
4-Bromophenyl-phenylether 10 u 10 

M Hexachlorobenzene 10 u 10 
I Pentachlorophenol so u so w 

0 Anthracene 10 u 10 
\0 Di-n-butylphthalate 1.3 J 10 

Fluoranthene 10 u 10 
Butylbenzylphthalate 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
Benzo(a)anthracene 10 u 10 
bis(2-Ethylhexyl)phthalate 82 10 
Di-n-octylphthalate 10 u 10 
Benzo(b)fluoranthene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Benzo(a)pyrene 10 u 10 
Chrysene 10 u 10 
Pyrena 10 u 10 
Phenanthrene 10 u 10 
N-nitrosodiphenylamine 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
4-Nitrophenol 50 u so 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Methylnaphthalene 10 u 10 
Naphthalene 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
4-Methylphenol 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 



Table E-31 

(continued) 
Page 12 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH070 SP-9 Hexachloroethane 10 u 10 
(cont'd) Nitrobenzene 10 u 10 

2-Nitrophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
Benzoic acid 50 u 50 
bis(2-Chloroethoxy)methane 10 u 10 
2,4-Dich1orophenol 10 u 10 
Isophorone 10 u 10 
2-Chlorophenol 10 u 10 
Benzyl alcohol 10 u 10 
1,2-Dich1orobenzene 10 u 10 
2-Methylphenol 10 u 10 

M 
1,4-Dichlorobenzene 10 u 10 

I 1,3-Dichlorobenzene 10 u 10 
w bis(2-Chloroethyl)ether 10 u 10 .... 
0 

103CH073 GS-1 Phenol 11 10 
2-Chlorophenol 10 u 10 
Diethylphthalate 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
Fluorene 10 u 10 
4,6-Dinitro-2-methylphenol 50 u so 
n-Nitrosodiphenylamine 10 u 10 
4-Bromophenyl-phenylether 10 u 10 
Pentachlorophenol 50 u so 
Phenanthrene 10 u 10 
Anthracene 10 u 10 
Fluoranthene 10 u 10 
Pyrena 10 u 10 
Butylbenzylphthalate 10 u 10 
Benzo(a)anthracene 10 u 10 
Chrysene 10 u 10 
bis(2-Ethylhexyl)phthalate 3 J 10 
Benzo(b)fluoranthene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzo(a)pyrene 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Di-n-octy1phthalate 10 u 10 



Table E-31 

(continued) 
Pa e 13 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (Jlg/L) (Jlg/L) 

103CH073 GS-1 3,3'-Dichlorobenzidine 20 u 20 
(cont'd) Di-n-butylphthalate 2.7 J 10 

Hexachlorobenzene 10 u 10 
4-Nitroaniline 50 u 50 
4-Methylphenol 35 10 
2,4-Dichlorophenol 10 u 10 
1,2,4-Trichlorobenzene 10 u 10 
Naphthalene 10 u 10 
4-Chloroaniline 10 u 10 
Hexachlorobutadiene 10 u 10 
4-Chloro-3-methylphenol 10 u 10 
2-Methy1naphthalene 10 u 10 
2,4,6-Trichlorophenol 10 u 10 

t":l 2,4,5-Trichlorophenol 50 u 50 
I 2-Chloronaphthalene 10 u 10 w ..... 2-Nitroaniline 50 u 50 

..... Dimethylphthalate 10 u 10 
Acenaphthylene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
Acenaphthene 10 u 10 
2,4-Dinitrophenol 50 u 50 
4-Nitrophenol so u so 
Dibenzofuran 10 u 10 
2,4-Dinitrotoluene 10 u 10 
3-Nitroaniline so u so 
Hexachlorocyclopentadiene 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
Hexachloroethane 10 u 10 
Isophorone 10 u 10 
2-Nitrophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
Benzoic acid so u 50 
bis(2-Chloroethoxy)methane 10 u 10 
Nitrobenzene 10 u 10 
bis(2-Chloroisopropyl)ether 10 u 10 
2-Methylphenol 10 u 10 
1,2-Dichlorobenzene 10 u 10 
Benzyl alcohol 10 u 10 
1,4-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 



Table E-31 

(continued) 
Page 14 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH074 GS-2 Phenol 10 u 10 
1,4-Dichlorobenzene 10 u 10 
Benzyl alcohol 10 u 10 
2-Nitrophenol 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzo(a)pyrene 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4,5-Trichlorophenol 50 u 50 
Benzoic acid 50 u 50 
2-Chloronaphthalene 10 u 10 

~ 2-Nitroaniline 50 u 50 
I Dimethylphthalate 10 u 10 w 

....... Acenaphthylene 10 u 10 ,.., 
2,6-Dinitrotoluene 10 u 10 
3-Nitroaniline 50 u 50 
Acenaphthene 10 u 10 
2,4-Dinitrophenol 50 u 50 
Diethylphthalate 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 
Fluorene 10 u 10 
4-Nitroaniline 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 
N-nitrosodiphenylamine 10 u 10 
4-Bromophenyl-phenylether 10 u 10 
Hexachlorobenzene 10 u 10 
Pentachlorophenol 50 u 50 
Phenanthrene 10 u 10 
Anthracene 10 u 10 
Di-n-butylphthalate 1.7 J 10 
Pyrene 10 u 10 
Butylbenzylphthalate 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
Benzo(a)anthracene 10 u 10 
Chrysene 10 u 10 
bis(2-Ethylhexyl)phthalate 2.3 J 10 
Benzo(b)fluoranthene 10 u 10 
Di-n-octylphthalate 10 u 10 



Table E-31 

(continued) 
Page 15 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (~g/L) (~g/L) 

103CH074 GS-2 Fluoranthene 10 u 10 
(cont'd) 2,4-Dinitrotoluene 10 u 10 

Dibenzofuran 10 u 10 
4-Nitrophenol 50 0 50 
bis(2-Chloroethoxy)methane 10 0 10 
2,4-Dichlorophenol 10 0 10 
Naphthalene 10 0 10 
4-Chloroaniline 10 0 10 
Hexachlorobutadiene 10 0 10 
4-Chloro-3-methylphenol 10 0 10 
2-Methylnaphthalene 10 0 10 
Hexachlorocyclopentadiene 10 u 10 
2,4,6-Trichlorophenol 10 u 10 

1:':1 1,2,4-Trichlorobenzene 10 u 10 
I Isophorone 10 u 10 w 

...... Nitrobenzene 10 u 10 
w Hexachloroethane 10 u 10 

1,2-Dichlorobenzene 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
4-Methylphenol 10 u 10 
bis(2-Chloroisopropyl)ether 10 0 10 
2-Methylphenol 10 u 10 
1,3-Dichlorobenzene 10 0 10 
2-Chlorophenol 10 u 10 
bis(2-Chloroethyl)ether 10 u 10 

103CH075 GS-3 Phenol 10 0 10 
Benzyl alcohol 10 u 10 
1,2-Dichlorobenzene 10 u 10 
2-Methylphenol 10 0 10 
bis(2-Chloroisopropyl)ether 10 0 10 
4-Chloroaniline 10 0 10 
Hexachlorobutadiene 10 0 10 
4-Chloro-3-methylphenol 10 0 10 
2-Methylnaphthalene 10 0 10 
Hexachlorocyclopentadiene 10 u 10 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dinitrotoluene 10 u 10 
Diethylphthalate 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 



Table E-31 

(continued) 
Page 16 of 17 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (1-'9/L) (1-'9/L) 

103CH075 GS-3 Fluorene 10 u 10 
(cont'd) Hexachlorobenzene 10 U' 10 

Pentachlorophenol so u 50 
Phenanthrene 10 u 10 
Anthracene 10 u 10 
Di-n-butylphthalate 1.1 J 10 
Fluoranthene 10 u 10 
Pyrena 10 u 10 
Butylbenzylphthalate 10 u 10 
Benzo(a)anthracene 10 u 10 
Chrysene 10 u 10 
bis(2-Ethylhexyl)phthalate 1.1 J 10 
Di-n-octylphthalate 10 u 10 

lo:l Benzo(b)fluoranthene 10 u 10 I 
w Benzo(k)fluoranthene 10 u 10 ..... Benzo(a)pyrene 10 u 10 Ill-

Indeno(l,2,3-cd)pyrene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
4-Bromophenyl-phenylether 10 u 10 
N-nitrosodiphenylamine 10 u 10 
4,6-Dinitro-2-methylphenol 50 u so 
4-Nitroaniline 50 u 50 
2,4,5-Trichlorophenol 50 u 50 
2-Nitroaniline 50 u 50 
Dimethylphthalate 10 u 10 
Acenaphthylene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
3-Nitroaniline 50 u 50 
Acenaphthene 10 u 10 
2,4-Dinitrophenol 50 u 50 
4-Nitrophenol 50 u 50 
Dibenzofuran 10 u 10 
2-Chloronaphthalene 10 u 10 
Naphthalene 10 u 10 
1,2,4-Trichlorobenzene 10 u 10 
2,4-Dichlorophenol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
Benzoic acid 50 u 50 



ts1 
I 
w ..... 
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Pa e 17 of 17 

Sample ID 
Number 

103CH075 
(cont'd) 

sampling 
Location• 

GS-3 

Table E-31 

(continued) 

Analyte 

4-Methylphenol 
2,4-Dimethylphenol 
2-Nitrophenol 
Isophorone 
Nitrobenzene 
Hexachloroethane 
N-nitroso-di-n-propylamine 
2-Chlorophenol 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
bis(2-Chloroethyl)ether 

•sampling locations are shown in Figures 2-17 and 2-18. 

~ - Undetected. Value reported is the detection limit value • 

0 J - Value estimated by laboratory. 

concentration 
(pg/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

dJB - Value estimated by laboratory; analyte also found in laboratory blank. 

Detection 
Limit 
(pg/L) 

10 
10 
10 
.10 
10 
10 
10 
10 
10 
10 
10 



Table E-32 
First Phase samplinq Results for PesticidesfPCBs in surface water 

at Ashland 1, Ashland 2, and seaway 
Pa e 1 of 7 

Da~ection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (J.'g/L) (J.'g/L) 

103CH058 SP-1 Alpha-BHC 0.5 ub 0.50 
Beta-BHC 0.5 u 0.50 
Gamma-BHC (lindane) 0.5 u o.so 
Delta-BHC 0.5 u 0.50 
Dieldrin 1 u 1.0 
Endosulfan I 0.5 u 0.50 
Heptachlor epoxide 0.5 u 0.50 
Aldrin 0.5 u 0.50 
Heptachlor 0.5 u 0.50 
Alpha chlordane 5 u s.o 
Toxaphene 10 u 10 

t1j 
Gamma chlordane 5 u 5.0 

I Endrin ketone 1 u 1.0 
w Methoxychlor 5 u 5.0 ..... 4,4'-DDT 1 u 1.0 0'1 

Endosulfan sulfate 1 u 1.0 
4,4'-DDD 1 u 1.0 
Endosulfan II 1 u 1.0 
Endrin 1 u 1.0 
4,4'-DDE 1 u 1.0 
Aroclor-1254 10 u 10 
Aroclor-1260 10 u 10 
Aroclor-1248 5 u 5.0 
Aroclor-1242 5 u 5.0 
Aroclor-1232 5 u 5.0 
Aroclor-1221 5 u 5.0 
Aroclor-1016 5 u 5.0 

103CH059 SP-2 Alpha-BHC 0.5 u o.so 
Delta-BHC 0.5 u 0.50 
Heptachlor 0.5 ·u 0.50 
Gamma-BHC (lindane) 0.5 u 0.50 
Beta-BHC 0.5 u 0.50 
Heptachlor epoxide 0.5 u 0.50 

· 4,4'-DDT 1 u 1.0 
Gamma chlordane 5 u 5.0 
Toxaphene 10 u 10 
Alpha chlordane 5 u 5.0 
Endrin ketone 1 u 1.0 
Methoxychlor 5 u 5.0 



tz1 
I 
w 
1-' 
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Pa e 2 of 7 

Sample ID 
Number 

103CH059 
(cont'd) 

103CH060 

Sampling 
Location• 

SP-2 

SP-7 

Table E-32 

(continued) 

Analyte 

Endosulfan sulfate 
4,4'-DDD 
Endosulfan II 
Endrin 
4,4'-DDE 
Dieldrin 
Endosulfan I 
Aldrin 
Aroclor-1232 
Aroclor-1260 
Aroclor-1254 
Aroclor-1248 
Aroclor-1242 
Aroclor-1221 
Aroclor-1016 

Alpha-BHC 
Aroclor-1242 
Aroclor-1260 
Aroclor-1254 
Aroclor-1248 
Aroclor-1232 
Aroclor-1221 
Aroclor-1016 
Gamma-BHC (lindane) 
Endosulfan I 
Dieldrin 
Heptachlor epoxide 
Aldrin 
Heptachlor 
Delta-BHC 
Beta-BHC 
4,4'-DDE 
Endrin 
Endosulfan sulfate 
Endrin ketone 
Toxaphene 
Gamma chlordane 
Alpha chlordane 
Methoxychlor 

Concentration 
(1-'9/L) 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
0.5 u 
0.5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 

0.05 u 
0.5 u 
1 u 
1 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.05 u 
0.05 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
1 u 
0.5 u 
0.5 u 
0.5 u 

Detection 
Limit 

(J.&g/L) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.50 
0.50 
5.0 

10 
10 
5.0 
5.0 
5.0 
5.0 

0.050 
0.50 
1.0 
1.0 
0.50 
0.50 
0.50 
0.50 
0.050 
0.050 
0.10 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
1.0 
0.50 
0.50 
0.50 



Table E-32 

(continued) 
Pa e 3 of 7 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH060 SP-7 4,4'-DDT 0.1 u 0.10 
(cont'd) 4,4'-DDD 0.1 u 0.10 

Endosulfan II 0.1 u 0.10 

103CH061 SP-10 Alpha-BHC 0.05 u 0.050 
Delta-BHC 0.05 u 0.050 
Heptachlor 0.05 u 0.050 
Endosulfan I 0.05 u 0.050 
4,4'-DDE 0.1 u 0.10 
Endosulfan II 0.1 u 0.10 
4,4'-DDT 0.1 u 0.10 
Endrin ketone 0.1 u 0.10 
Gamma chlordane 0.5 u 0.50 

tlj 
Aroclor-1221 0.5 u 0.50 

I Aroclor-1242 0.5 u 0.50 
w Aroclor ... 1254 1 u 1.0 
1-' 
CX) Aroclor-1260 1 u 1.0 

Aroclor-1248 0.5 u 0.50 
Aroclor-1232 0.5 u 0.50 
Aroclor-1016 0.5 u 0.50 
Toxaphene 1 u 1.0 
Alpha chlordane 0.5 u 0.50 
Methoxychlor 0.5 u 0.50 
Endosulfan sulfate 0.1 u 0.10 
4,4'-DDD 0.1 u 0.10 
Endrin 0.1 u 0.10 
Dieldrin 0.1 u 0.10 
Heptachlor epoxide 0.05 u 0.050 
Aldrin 0.05 u 0.050 
Gamma-BHC (lindane) 0.05 u 0.050 
Beta-BHC 0.05 u 0.050 

103CH062 SP-11 Alpha-BHC 0.05 u 0.050 
Heptachlor epoxide 0.05 u 0.050 
Endosulfan I 0.05 u 0.050 
4,4'-DDE 0.1 u 0.10 
4,4'-DDD 0.1 u 0.10 
Endosulfan sulfate 0.1 u 0.10 
Alpha chlordane 0.5 u 0.50 
Gamma chlordane 0.5 u 0.50 



Pa e 4 of 7 

Sample ID 
Number 

103CH062 
(cont'd) 

103CH065 

Sampling 
Location• 

SP-11 

SP-3 

Table E-32 

(continued) 

Analyte 

Aroclor-1016 
Aroclor-1221 
Aroclor-1242 
Aroclor-1232 
Toxaphene 
Endrin ketone 
Methoxychlor 
4,4'-DDT 
Endosulfan II 
Endrin 
Dieldrin 
Delta-BHC 
Gamma-BHC (lindane) 
Heptachlor 
Aldrin 
Beta-BHC 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Alpha-BHC 
Delta-BHC 
Heptachlor 
Heptachlor epoxide 
Dieldrin 
Endrin 
4,4'-DDD 
4,4'-DDT 
Endrin ketone 
Gamma chlordane 
Aroclor-1016 
Aroclor-1232 
Aroclor-1248 
Aroclor-1260 
Aroclor-1254 
Aroclor-1242 
Aroc1or-1221 
Toxaphene 
Alpha chlordane 
Methoxychlor 

concentration 
(J.'g/L) 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.5 u 
1 u 
1 u 

0.5 u 
0.5 u 
0.5 u 
0.5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 

10 u 
5 u 
5 u 

Detection 
Limit 

(Jig/L) 

0.50 
0.50 
0.50 
0.50 
1.0 
0.10 
0.50 
0.10 
0.10 
0.10 
0.10 
0.050 
0.050 
0.050 
0.050 
0.050 
0.50 
1.0 
1.0 

0.50 
0.50 
0.50 
0.50 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
5.0 
5.0 
5.0 

10 
10 
s.o 
5.0 

10 
5.0 
5.0 



Table E-32 

(continued) 
Pa e 5 of 7 

Detection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

103CH065 SP-3 Endosulfan sulfate 1 u 1.0 
(cont'd) Endosulfan II 1 u 1.0 

4,4'-DDE 1 u 1.0 
Endosulfan I 0.5 u 0.50 
Aldrin 0.5 u 0.50 
Gamma-BHC (lindane) 0.5 u 0.50 
Beta-BHC 0.5 u 0.50 

103CH070 SP-9 Alpha-BHC 0.5 u 0.50 
Endrin 1 u 1.0 
Endosulfan 1 u 1.0 
Endosulfan sulfate 1 u 1.0 
4,4'-DDT 1 u 1.0 

pj Methoxychlor 5 u 5.0 
I Alpha chle>1:dane 5 u 5.0 w 

1\) Gamma chlordane 5 u 5.0 
0 Toxaphene 10 u 10 

Aroclor-1221 5 u 5.0 
Aroclor-1232 5 u 5.0 
Aroclor-1242 5 u 5.0 
Aroclor-1254 10 u 10 
Aroclor-1260 10 u 10 
Aroclor-1248 5 u 5.0 
Aroclor-1016 5 u 5.0 
Endrin ketone 1 u 1.0 
4,4'-DDD 1 u 1.0 
Aldrin 0.5 u 0.50 
Heptachlor epoxide 0.5 u 0.50 
Endosulfan I 0.5 u 0.50 
Dieldrin 1 u 1.0 
4,4'-DDE 1 u 1.0 
Heptachlor 0.5 u 0.50 
Delta-BHC 0.5 u 0.50 
Gamma-BHC (lindane) 0.5 u 0.50 
Beta-BHC 0.5 u 0.50 

103CH073 GS-1 Alpha-BHC 0.5 u 0.50 
Toxaphene 10 u 10 
Aroclor-1016 5 u 5.0 
Aroclor-1232 5 u 5.0 



Table E-32 

(continued) 
Pa e 6 of 7 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.&g/L) (J.&g/L) 

103CH073 GS-1 Aroc1or-1242 5 u 5.0 
(cont'd) Aroclor-1248 5 u 5.0 

Aroclor-1260 10 u 10 
Aroclor-1254 10 u 10 
Aroclor-1221 5 u 5.0 
Dieldrin 1 u 1.0 
Endrin 1 u 1.0 
Endosulfan II 1 u 1.0 
4,4'-DDD 1 u 1.0 
Endosulfan sulfate 1 u 1.0 
4,4'-DDT 1 u 1.0 
Methoxychlor 5 u 5.0 
Endrin ketone 1 u 1.0 

tzj Gamma chlordane 5 u 5.0 
I Alpha chlordane 5 u 5.0 
w 4,4'-DDE 1 u 1.0 N .... Heptachlor 0.5 u 0.50 

Aldrin 0.5 u 0.50 
Heptachlor epoxide 0.5 u 0.50 
Endosulfan I 0.5 u 0.50 
De1ta-BHC 0.5 u 0.50 
Gamma-BHC (lindane) 0.5 u 0.50 
Beta-BHC 0.5 u 0.50 

103CH074 GS-2 Alpha-BHC 0.5 u 0.50 
Aroc1or-1254 10 u 10 
Aroclor-1260 10 u 10 
Endrin 1 u 1.0 
Endosulfan II 1 u 1.0 
4,4'-DDD 1 u 1.0 
4,4'-DDT 1 u 1.0 
Methoxychlor 5 u 5.0 
Endrin ketone 1 u 1.0 
Alpha chlordane 5 u 5.0 
Gamma chlordane 5 u 5.0 
Toxaphene 10 u 10 
Aroclor-1016 5 u 5.0 
Aroclor-1232 5 u 5.0 
Aroclor-1242 5 u 5.0 
Aroclor-1248 5 u 5.0 



Pa e 7 of 7 

Sample ID 
Number 

103CH074 
(cont'd) 

103CH075 

Sampling 
Location• 

GS-2 

GS-3 

Table E-32 

(continued) 

Analyte 

Aroclor-1221 
Endosulfan sulfate 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Delta-BHC 
Heptachlor 
Gamma-BHC (lindane) 
Beta-BHC 

Alpha-BHC 
Heptachlor·epoxide 
Endosulfan sulfate 
4,4'-DDT 
Methoxychlor 
Endrin ketone 
Alpha chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1254 
Aroclor-1260 
Aroclor-1248 
Gamma chlordane 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Delta-BHC 
Aldrin 
Heptachlor 
Gamma-BHC (lindane) 
Beta-BHC 

•sampling locations are shown in Figures 2-17 and 2-18. 
~ - Undetected. Value reported is the detecti~~ limit value. 

Detection 
Concentration Limit 

(J.&g/L) (J.&g/L) 

5 u 5.0 
1 u 1.0 
0.5 u 0.50 
0.5 u o.w 
0.5 u 0.50 
1 u 1.0 
1 u 1.0 
0.5 u 0.50 
0.5 u 0.50 
0.5 u 0.50 
0.5 u 0.50 

0.5 u 0.50 
0.5 u 0.50 
1 u 1.0 
1 u 1.0 
5 u 5.0 
1 u 1.0 
5 u 5.0 

10 u 10 
5 u 5.0 
5 u 5.0 
5 u 5.0 
5 u 5.0 

10 u 10 
10 u 10 

5 u 5.0 
5 u 5.0 
0.5 u 0.50 
1 u 1.0 
1 u 1.0 
1 .u 1.0 
1 u 1.0 
1 u 1.0 
0.5 u 0.50 
0.5 u 0.50 
0.5 u 0.50 
0.5 u 0.50 
0.5 u 0.50 



Table E-33 

Second Phase Sampling Results for TCLP-Metals in soil at Ashland 1 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

103-CH-901 B03R131 0-8 Arsenic, TCLP Leachate 500 ub 500 
Barium, TCLP Leachate 223 200 
Cadmium, TCLP Leachate. 10.4 5.0 
Chromium, TCLP Leachate 1340 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

103-CH-902 B03R132 0-8 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 756 200 
Cadmium, TCLP Leachate 6.1 5.0 

M Chromium, TCLP Leac~ate 10 u 10.0 
I 
w Lead, TCLP Leachate 500 u 500 
N Mercury, TCLP Leachate 0.25 u 0.25 
w Selenium, TCLP Leachate 500 u 500 

Silver, TCLP Leachate 10 u 10.0 

103-CH-903 B03R33A 0-8 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 200 u 200 
Cadmium, TCLP Leachate 7.6 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

103-CH-904 B03R133 0-8 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 872 200 
Cadmium, .TCLP Leachate 6.1 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 5QO u 500 
Silver, TCLP Leachate 10 u 10.0 

•sampling locations are shown in Figure 2-9. 
I 

~ - Undetected. Value reported is the detection limit value. 



Table E-34 
second Phase samplinq Results for TCLP-Metals in Soil at seaway 

Pa e 1 of 6 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (JJg/L) 

123-'CH-011 B23RC20 0-2 Arsenic, TCLP Leachate 500 ub 500 
Barium, TCLP Leachate 801 200 
Cadmium, TCLP Leachate 15.4 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-014 B23RC20 2-4 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 818 200 
Cadmium, TCLP Leachate 5 u 5.0 

tr:l Chromium, TCLP Leachate 10 u 10.0 
I Lead, TCLP Leachate 500 u 500 w 

1\) Mercury, TCLP Leachate 0.25 u 0.25 
~ Selenium, TCLP Leachate 500 u 500 

Silver, TCLP Leachate 10 u 10.0 

123-CH-017 B23RC20 10-12 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 370 200 
Cadmium, TCLP Leachate 5 u 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-020 B23RC20 22-24 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 1590 200 
Cadmium, TCLP Leachate 6.3 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-025 B23RC19 0-2 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 1170 200 
Cadmium, TCLP Leachate 82.3 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Merc1•····, TCLP Leachate 0.51 0 ~5 



Table E-34 

(continued) 
Pa e 2 of 6 

Detection 
Sample ID Sampling Depth concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-025 B23RC19 0-2 Selenium, TCLP Leachate 500 u 500 
(cont'd) Silver, TCLP Leachate 10 u 10.0 

123-CH-028 B23RC19 2-4 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 867 200 
Cadmium, TCLP Leachate 50.2 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.79 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

trJ 123-CH-031 B23RC19 6-8 Arsenic, TCLP Leachate 500 u 500 
I Barium, TCLP Leachate 1110 200 w 

N . Cadmium, TCLP Leachate 22.2 5.0 
(.11 Chromium, TCLP Leachate 10 u 10.0 

Lead, TCLP Leachate 774 500 
Mercury, TCLP Leachate 0.72 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-034 B23RC19 10-12 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 957 200 
Cadmium, TCLP Leachate 27.7 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 810 - 500 
TCLP Leachate 0.65 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-038 B23RC21 0-2 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 1210 200 
Cadmium, TCLP Leachate 39.8 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 

.) Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123;CH-044 B23RC21 24-26 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 974 200 
Cadmium, TCLP Leachate 8.8 5.0 



Table E-34 

(continued) 
Pa e 3 of 6 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (1-'9/L) (1-'9/L) 

123-CH-044 B23RC21 24-26 Chromium, TCLP Leachate 10 u 10.0 
(cont'd) Lead, TCLP Leachate 500 u 500 

Mercury, TCLP Leachate 0.58 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-047 B23RC21 28-30 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 301 200 
Cadmium, TCLP Leachate 5.2 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.72 0.25 

to1 Selenium, TCLP Leachate 500 u 500 
I Silver, TCLP Leachate 10 u 10.0 w 

N 
0\ 123-CH;_049 B23RC46 0-2 Arsenic, TCLP Leachate 500 u 500 

Barium, TCLP Leachate 571 200 
Cadmium, TCLP Leachate 65.1 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 2 u 2.0 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-050 B23RC50 0-1 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 1740 200 
Cadmium, TCLP Leachate 95.5 5.0 
Chromium, TCLP Leachate 13.7 10.0 
Lead, TCLP Leachate 927 64.0 
Mercury, TCLP Leachate 0.2 u 0.20 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-051 B23RC49 0-1 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 913 200 
cadmium, TCLP Leachate 150 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 121 64.0 
Mercury, TCLP Leachate 0.2 u 0.20 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 



Table E-34 

(continued) 
Pa e 4 of 6 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (ljg/L) (pg/L) 

123-CH-052 B23RC33 0-2 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP.Leachate 856 200 
Cadmium, TCLP Leachate 5 u 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.47 0.20 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-053 B23RC47 0-2 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 690 200 
Cadmium, TCLP Leachate 27 5.0 

t-:1 Chromium, TCLP Leachate 10 u 10.0 I 
w Lead, TCLP Leachate 500 u 500 

"' Mercury, TCLP Leachate 0.47 0.20 ...,J 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-054 B23RC51 0-1 Arsenic, TCLP Leachate 500 u 500 
Barium, .TCLP Leachate 794 200 
Cadmium, TCLP Leachate 18.6 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 0.20 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-055 B23RC24 0-1 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 1390 200 
Cadmium, TCLP Leachate 24.5 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.2 u 0.20 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-056 B23RC36 0-2 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 1590 200 
Cadmium, TCLP Leachate 22.3 5.0 
Chromium, TCLP Leachate 10 u 10.0 



Table E-34 
(continued) 

~5 of 6 
Detection 

Sam!J~.e ID Sampling Depth ; Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-056 B23RC36 0-2 Lead, TCLP Leachate 84.5 64.0 
(cont'd) Mercury, TCLP Leachate 0.2 u 0.20 

Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-057 B23RC44 0-1 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 969 200 
Cadmium, TCLP Leachate 5 u 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.2 u 0.20 
Selenium, TCLP Leachate 500 u 500 

~ Silver, TCLP Leachate 10 u 10.0 
I 
w 
N 123-CH-058 B23RC37 0-2 Arsenic, TCLP Leachate 500 u 500 
00 Barium, TCLP Leachate 909 200 

Cadmium, TCLP Leachate 12.7 5.0 
· Chromium, TCLP Leachate 10 u 10.0 

Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.2 u 0.20 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-061 B23RC60 0-3 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 625 200 
Cadmium, TCLP Leachate 5 u s.o 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 2 u 2.0 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

123-CH-062 B23RC51 0-2 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 646 200 
Cadmium, TCLP Leachate 5.4 5.0 
Chromium, TCLP Leachate 10 .u 10.0 
Lead, TCLP Leachate 500 u 500 



t>:l 
I 

w 
1\) 

\0 

Pa e 6 of 6 

Sample ID 
Number 

123-CH-062 
(cont'd) 

Sampling 
Location• 

B23RC51 

Depth 
(ft) 

0-2 

•sampling locations are shown in Figure 2-15. 

Table E-34 

(continued) 

Analyte 

Mercury, TCLP Leachate 
Selenium, TCLP Leachate 
Silver, TCLP Leachate 

ho - Undetected. Value reported is the detection limit value. 

Concentration 
(pg/L) 

0.2 u 
500 u 

10 u 

Detection 
Limit 
(pg/L) 

0.20 
500 
10.0 



Table E-35 
second Phase samplinq Results for TCLP-VOCs in soil at seaway 

Pa e 1 of 10 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (J.&g/L) (J.&g/L) 

123 ... ca-oo9 B23RC20 0-1 1,1-Dichloroethylene so ub so 
1,2-Dichloroethane so u 50 
2-Butanone 25 J 100 
Benzene so u so 
carbon tetrachloride so u so 
Chlorobenzene so u so 
Chloroform so u so 
Tetrachloroethylene so u so 
Trichloroethylene so u so 
Vinyl chloride 100 u 100 

123-CH-010 B23RC20 1-2 1,1-Dichloroethylene so u so 
ti'J 1,2-Dichloroethane so u so 
I 2-Butanone 100 u 100 w 
w Benzene so u so 
0 carbon tetrachloride so u so 

Chlorobenzene so u so 
Chloroform so u so 
Tetrachloroethylene so u so 
Trichloroethylene so u so 
Vinyl chloride 100 u 100 

123-CH-012 B23RC20 2-3 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane so u so 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene so u 50 
Vinyl chloride 100 u 100 

123-CH-013 B23RC20 3-4 1,1-Dichloroethylene 50 u so 
1,2-Dichloroethane 50 u so 
2-Butanone 100 u 100 
Benzene 50 u 50 
carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u so 



Table E-35 

(continued) 
Pa.e 2 of 10 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-013 B23RC20 3-4 Tetrachloroethylene 50 u 50 
(cont'd) Trichloroethylene 50 u 50 

Vinyl chloride 100 u 100 

123-CH-015 B23RC20 10-11 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 13 .T' 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50. 

l"j Trichloroethylene 50 u 50 
I Vinyl chloride 100 u 100 
w 
w 
I-' 123-CH-016 B23RC20 11-12 1,1-Dichloroethylene 50 u 50 

1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u sa 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 10 J 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-018 B23RC20 22-23 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u stJ 
2-Butanone 100 u 106 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-019 B23RC20 23-24 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 



Table E-35 

(continued) 
fage 3 of 10 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-019 B23RC20 23-24 Chlorobenzene 50 u 50 
(cont'd) Chloroform 50 u 50 

Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-023 B23RC19 0-1 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 

pj 
Chlorobenzene 50 u 50 

I Chloroform 50 u 50 
w Tetrachloroethylene 50 u 50 w 
t\) Trichloroethylene 50 u 50 

Vinyl chloride 100 u 100 

123-CH-024 B23RC19 0-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-026 B23RC19 2-3 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 



Table E-35 
(continued) 

Pa e 4 of 10 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (JJg/L) 

123-CH-027 B23RC19 3-4 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-029 B23RC19 6-7 1,1-Dichloroethylene 50 u 50 
1:':1 1,2-Dichloroethane 50 u 50 
I 
w 2-Butanone 100 u 100 
w Benzene 50 u 50 w Carbon tetrachloride 50 u 50 

Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-030 B23RC19 7-8 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-032 B23RC19 10-11 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 



Table E-35 
(continued) 

Page 5 of 10 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-032. B23RC19 10-11 Tetrachloroethylene 50 u 50 
(cont'd) Trichloroethylene 50 u 50 

Vinyl chloride 100 u 100 

123-CH-033 B23RC19 11-12 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u so 
Chloroform 50 u so 

tlj 
Tetrachloroethylene so u 50 

I Trichloroethylene so u so 
w Vinyl chloride 100 u 100 
w 
~ 

123-CH-036 B23RC21 0-1 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane so u 50 
2-Butanone 100 u 100 
Benzene so u 50 
carbon tetrachloride so u 50 
Chlorobenzene so u 50 
Chloroform 50 u. 50 
Tetrachloroethylene so u so 
Trichloroethylene so u 50 
Vinyl chloride 100 u 100 

123-CH-037 B23RC21 1-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene so u 50 
carbon tetrachloride so u 50 
Chlorobenzene 50 u so 
Chloroform so u 50 
Tetrachloroethylene so u so 
TrichloroethylenG so u 50 
Vinyl chloride ]00 H 100 

123-CH-039 B23RC21 2-3 1,1-Dichloroethylene 5\.· 50 
1,2-Dichloroethane so u so 
2-Butanone 100 u 100 
Benzene so u so 



Table E-35 

(continued) 
Pa e 6 of 10 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (J.'g/L) 

123-CH-039 B23RC21 2-3 Carbon tetrachloride 50 u 50 
(cont'd) Chlorobenzene 50 u 50 

Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-040 B23RC21 3-4 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 

t-:1 
Carbon tetrachloride 50 u 50 

I Chlorobenzene 50 u 50 
w Chloroform 50 u 50 w Tetrachloroethylene 50 u 50 U1 

Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-042 B23RC21 24-25 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-043 B23RC21 25-26 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 



Table E-35 
(continued) 

Pa e 7 of 10 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-04S B23RC21 28-29 1,1-Dichloroethylene 50 u so 
1,2-Dichloroethane so u so 
2-Butanone 100 u 100 
Benzene 50 u so 
carbon tetrachloride so u so 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene so u 50 
Vinyl chloride 100 u 100 

123-CH-046 B23RC21 29-30 1,1-Dichloroethylene so u so 
to1 1,2-Dichloroethane 50 u 50 
I 
w 2-Butanone 100 u 100 
w Benzene 50 u 50 
0'1 carbon tetrachloride 50 u 50 

Chlorobenzene 50 u so 
Chloroform 50 u so 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-049 B23RC46 0-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-050 B23RC50 0-1 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2.:.Butanone 100 u 100 
Benzene 50 .U 50 
Carbon tetrachloride 50 u so 
Chlorobenzene 50 u so 
Chloroform 50 u 50 



Table E-35 

(continued) 
Pa e 8 of 10 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (1-'9/L) (1-'9/L) 

123-CH-OSO B23RCSO 0-1 Tetrachloroethylene so u so 
(cont'd) Trichloroethylene 50 u so 

Vinyl chloride 100 u 100 

123-CH-051 B23RC49 0-1 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u so 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50. 

1:'1 Trichloroethylene 50 u 50 I 
w Vinyl chloride 100 u 100 
w 
...,J 

123-CH-052 B23RC33 0-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-053 B23RC47 0-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u so 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u so 
Chloroform 50 u 50 
Tetrachloroethylene 50 u so 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-054 B23RC51 0-1 1,1-Dichloroethylene so u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 



Table E-35 

(continued) 
Pa e 9 of 10 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (JJg/L) 

123-CH-054 B23RC51 0-1 carbon tetrachloride 50 u 50 
(cont'd) Chlorobenzene 50 u 50 

Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-055 B23RC24 0-1 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
carbon tetrachloride 50 u 50 

1:1:1 Chlorobenzene 50 u 50 
I Chloroform 50 u 50 w 

w Tetrachloroethylene 50 u 50 
(X) Trichloroethylene 50 u 50 

Vinyl chl odde 100 u 100 

123-CH-056 B23RC36 0-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

123-CH-057 B23RC44 0-1 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 



tlj 
I 

w 
w 
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Table E-35 

(continued) 
Page 10 of 10 

Sample ID Sampling Depth 
Number Location• (ft) Analyte 

123-CH-058 B23RC37 0-2 1,1-Dichloroethylene 
1,2-Dichloroethane 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

123-CH-061 B23RC60 0-3 1,1-Dichloroethylene 
1,2-Dichloroethane 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

123-CH-062 B23RC57 0-2 1,1-Dich1oroethylene 
1,2-Dichloroethane 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

•sampling locations are shown in Figure 2-15. 

bo - Undetected. Value reported is the detection limit value. 

aJ - Value estimated by laboratory. 

Detection 
Concentration Limit 

(J.'g/L) (J.'g/L) 

50 u 50 
50 u 50 

100 u 100 
50 u 50 
50 u 50 
50 u 50 
50 u 50 
50 u 50 

100 u 100 

50 u 50 
50 u 50 

100 u 100 
50 u 50 
50 u 50 
50 u 50 
50 u 50 
50 u 50 
50 u 50 

100 u 100 

50 u 50 
50 u 50 

100 u 100 
50 u 50 
50 u 50 
50 u 50 
50 u 50 
15 J 50 
50 u 50 

100 u 100 



Table E-36 
second Phase samplinq Results for TCLP-BNAEs in soil at seaway 

Pa e 1 of 8 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (J.'g/L) 

123-CH-011 B23RC20 0-2 1,4-Dichlorobenzene 50 ub 50 
2,4,5-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 
Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 

t-1 Pentachlorophenol 60 u 60 
I Pyridine w 500 u 500 

.e. 
0 123-CH-014 B23RC20 2-4 1,4-Dichlorobenzene 50 u 50 

2,4,5-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 
Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

123-CH-017 B23RC20 10-12 1,4-Dichlorobenzene 50 u 50 
2,4,5-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 
Hexachlorobutadiene 80 u 80 
Hexachloroethan~ 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 



Table E-36 

(continued) 
Pa e 2 of 8 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (IJg/L) 

123-CH-020 B23RC20 22-24 1,4-Dichlorobenzene 50 u 50 
2,4,5-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 
Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

1:':1 
I 

123-CH-025 B23RC19 0-2 1,4-Dichlorobenzene 50 u 50 w 
~ 2,4,5-Trichlorophenol 40 u 40 ..... 2,4,6-Trichlorophenol 30 u 30 

2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 
Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

123-CH-028 B23RC19 2-4 1,4-Dichlorobenzene so u so 
2,4,S-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 
Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine soo u soo 

123!-CH-031 B23RC19 6-8 1,4-Dichlorobenzene so u so 
2,4,S-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 



Table E-36 

(continued) 
Pa e 3 of 8 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-031 B23RC19 6-8 2,4-Dinitrotoluene 20 u 20 
(cont'd) Hexachlorobenzene 20 u 20 

Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

123-CH-034 B23RC19 10-12 1,4-Dichlorobenzene 50 u 50 

to1 
2,4,5-Trichlorophenol 40 u 40 

I 2,4,6-Trichlorophenol 30 u 30 
w 2,4-Dinitrotoluene 20 u 20 
ollo. Hexachlorobenzene 20 u 20 ~ 

Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

123-CH-038 B23RC21 0-2 1,4-Dichlorobenzene 50 u 50 
2,4,5-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 
Hexachlorobutadiene 80 u 80 
Hexachloroethane 70 u 70 
Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

123-CH-044 B23RC21 24-26 1,4-Dichlorobenzene 50 u 50 
2,4,5-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 
Hexachlorobenzene 20 u 20 



Table E-36 
(continued) 

a e 4 of 8 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-044 823RC21 24-26 Hexachlorobutadiene 80 u 80 
(cont'd) Hexachloroethane 70 u 70 

Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

123-CH-047 B23RC21 28-30 1,4-Dichlorobenzene 50 u 50 
2,4,5-Trichlorophenol 40 u 40 
2,4,6-Trichlorophenol 30 u 30 
2,4-Dinitrotoluene 20 u 20 

t>:l Hexachlorobenzene 20 u 20 I 
w Hexachlorobutadiene 80 u 80 
~ Hexachloroethane 70 u 70 w 

Meta & para-cresol 30 u 30 
Nitrobenzene 30 u 30 
Ortho-cresol 30 u 30 
Pentachlorophenol 60 u 60 
Pyridine 500 u 500 

123-CH-049 823RC46 0-2 1,4-Dichlorobenzene 55 u 55 
2,4,5-Trichlorophenol 280 u 280 
2,4,6-Trichlorophenol 55 u 55 
2,4-Dinitrotoluene 55 u 55 
Ortho-cresol 55 u 55 
Para-cresol 55 u 55 
Hexachlorobenzene 55 u 55 
Hexachlorobutadiene 55 u 55 
Hexachloroethane 55 u 55 
Nitrobenzene 55 u 55 
Pentachlorophenol 280 u 280 
Pyridine 55 u 55 

123-CH;...OSO B23RC50 0-1 1,4-Dichlorobenzene 70 u 70 
2,4,5-Trichlorophenol 350 u 350 
2,4,6-Trichlorophenol 70 u 70 
2,4-Dinitrotoluene 70 u 70 
ortho-cresol 70 u 70 
Para-cresol 70 u 70 
Hexachlorobenzene 70 u 70 



Table E-36 

(continued) 
~!age 5 of. 8 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-050 B23RC50 0-1 Hexachlorobutadiene 70 u 70 
(cont'd) Hexachloroethane 70 u 70 

Nitrobenzene 70 u 70. 
Pentachlorophenol 350 u 350 
Pyridine 70 u 70 

123-CH-051 B23RC49 0-1 1,4-Dichlorobenzene 80 u 80 
2,4,5-Trichlorophenol 400 u 400 
2,4,6-Trichlorophenol 80 u 80 
2,4-Dinitrotoluene 80 u 80 
Ortho-cresol 80 u 80 
Para-cresol 80 u 80 

1:":1 Hexachlorobenzene 80 u 80 I 
w Hexachloroethane 80 u 80 
ollo Nitrobenzene 80 u 80 
ollo 

Pentachlorophenol llJ" 400 
Pyridine 80 u 80 

123-CH-052 B23RC33 0-2 1,4-Dichlorobenzene 55 u 55 
2,4,5-Trichlorophenol 280 u 280 
2,4,6-Trichlorophenol 55 u 55 
2,4-Dinitrotoluene 55 u 55 
ortho-cresol 55 u 55 
Para-cresol 55 u 55 
Hexachlorobenzene 55 u 55 
Hexachlorobutadiene 55 u 55 
Hexachloroethane 55 u 55 
Nitrobenzene 55 u 55 
Pentachlorophenol 280 u 280 
Pyridine 55 u 55 

123-CH-053 B23RC47 0-2 1,4-Dichlorobenzene 65 u 65 
2,4,5-Trichlorophenol 320 u 320 
2,4,6-Trichlorophenol 65 u 65 
2,4-Dinitrotoluene 65 u 65 
Ortho-cresol 65 u 65 
Para-cresol 65 u 65 
Hexachlorobenzene 65 u 65 
Hexachlorobutadiene 65 u 65 
Hexachloroethane 65 u 65 



Table E-36 

(continued) 
Pa e 6 of 8 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (1'9/L) (l'g/L) 

123-CH-053 B23RC47 0-2 Nitrobenzene 65 u 65 
(cont'd) Pentachlorophenol 320 u 320 

Pyridine 65 u 65 

123-CH-054 B23RC51 0-1 1,4-Dichlorobenzene 60 u 60 
2,4,5-Trichlorophenol 300 u 300 
2,4,6-Trichlorophenol 60 u 60 
2,4-Dinitrotoluene 60 u 60 
Ortho-cresol 60 u 60 
Para-cresol 60 u 60 
Hexachlorobenzene 60 u 60 
Hexachlorobutadiene 60 u 60 

1:":1 Hexachloroethane 60 u 60 I 
w Nitrobenzene 60 u 60 
~ Pentachlorophenol 300 u 300 (JI 

Pyridine 60 u 60 

123-CH-055 B23RC24 0-1 1,4-Dichlorobenzene 55 u 55 
2,4,5-Trichlorophenol 280 u 280 
2,4,6-Trichlorophenol 55 u 55 
2,4-Dinitrotoluene 55 u 55 
Ortho-cresol 55 u 55 
Para-cresol 55 u 55 
Hexachlorobenzene 55 u 55 
Hexachlorobutadiene 55 u 55 
Hexachloroethane 55 u 55 
Nitrobenzene 55 u 55 
Pentachlorophenol 280 u 280 
Pyridine 55 u 55 

123-CH-056 B23RC36 0-2 1,4-Dichlorobenzene 60 u 60 
2,4,5-Trichlorophenol 300 u 300 
2,4,6-Trichlorophenol 60 u 60 
2,4-Dinitrotoluene 60 u 60 
Ortho-cresol 60 u 60 
Para-cresol 60 u 60 
Hexachlorobenzene 60 u 60 
Hexachlorobutadiene 60 u 60 
Hexachloroethane 60 u 60 



Table E-36 

(continued) 
Pa e 7 of 8 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-056 B23RC36 0-2 Nitrobenzene 60 u 60 
(cont'd) Pentachlorophenol 300 u 300 

Pyridine 60 u 60 

123-CH-057 B23RC44 0-1 1,4-Dichlorobenzene 60 u 60 
2,4,5-Trichlorophenol 300 u 300 
2,4,6-Trichlorophenol 60 u 60 
2,4-Dinitrotoluene 60 u 60 
Ortho-cresol 60 u 60 
Para-cresol 60 u 60 
Hexachlorobenzene 60 u 60 
Hexachlorobutadiene 60 u 60 

t-1 Hexachloroethane 60 u 60 
I 
w Nitrobenzene 60 u 60 
ob Pentachlorophenol 300 u 300 
0\ Pyridine 60 u 60 

123-CH-058 B23RC37 0-2 1,4-Dichlorobenzene 60 u 60 
2,4,5-Trichlorophenol 300 u 300 
2,4,6-Trichlorophenol 60 u 60 
2,4-Dinitrotoluene 60 u 60 
Ortho-cresol 60 u 60 
Para-cresol 60 u 60 
Hexachlorobenzene 60 u 60 
Hexachlorobutadiene 60 u 60 
Hexachloroethane 60 u 60 
Nitrobenzene 60 u 60 
Pentachlorophenol 300 u 300 
Pyridine 60 u 60 

123-CH-061 B23RC60 0-3 1,4-Dichlorobenzene 60 u 60 
2,4,5-Trichlorophenol 300 u 300 
2,4,6-Trichlorophenol 60 u 60 
2,4-Dinitrotoluene 60 u 60 
Ortho-cresol 60 u 60 
Para-cresol 60 u 60 
Hexachlorobenzene 60·U 60 
Hexachlorobutadiene 60 u 60 
Hexachloroethane . 60 u 60 



Pa e 8 of 8 

Sample ID 
Number 

123-CH-061 
(cont'd) 

123-CH-062 

Sampling 
Location• 

B23RC60 

B23RC57 

Depth 
(ft) 

0-3 

0-2 

•sampling locations are shown in Figure 2-15. 

Table E-36 

(continued) 

Analyte 

Nitrobenzene 
Pentachlorophenol 
Pyridine 

1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dinitrotoluene 
Ortho-cresol 
Para-cresol 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 

~ - Undetected. Value reported is the detection limit value. 

0 J - Value estimated by laboratory. 

concentration 
(pg/L) 

60 u 
300 u 

60 u 

60 u 
300 u 

60 u 
60 u 
60 u 
60 u 
60 u 
60 u 
60 u 
60 u 

300 u 
60 u 

Detection 
Limit 
(pg/L) 

60 
300 

60 

60 
300 

60 
60 
60 
60 
60 
60 
60 
60 

300 
60 



Table E-37 
second Phase Sampling Results for TCLP-Pesticides in soil at seaway 

Pa e 1 of 5 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (JJg/L) 

123-CH-011 B23RC20 0-2 Alpha-chlordane 1 ub 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide 0.8 u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 

123-CH-014 B23RC20 2-4 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 

to:! Gamma-BHC (lindane) 0.5 u 0.50 
I Heptachlor 0.6 u 0.60 

w Heptachlor epoxide 0.8 u 0.80 
~ 
CD Methoxychlor 7 u 7.0 

Toxaphene 50 u 50 

123-CH-017 B23RC20 10-12 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide 0.8 u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 

123-CH-020 B23RC20 22-24 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide o.8 u o.ao 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 

123-CH-025 B23RC19 2-4 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide 0.8 u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 



Table E-37 

(continued) 
Pa e 2 of 5 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (J.&g/L) (J.&g/L) 

123-CH-028 B23RC19 2-4 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide 0.8 u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 

123-CH-031 B23RC19 6-8 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 

M Heptachlor epoxide 0.8 u 0.80 
I 

w Methoxychlor 7 u 7.0 
~ Toxaphene 50 u 50 
\0 

123-CH-034 B23RC19 10-12 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide 0.8 u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 

123-CH-038 B23RC21 0-2 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide o.a u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 

123-CH-044 B23RC21 24-26 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u o.sd 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide 0.8 u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 



Table E-37 
(continued) 

Pa e 3 of 5 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

123-CH-047 B23RC21 28-30 Alpha-chlordane 1 u 1.0 
Endrin 3 u 3.0 
Gamma-BHC (lindane) 0.5 u 0.50 
Heptachlor 0.6 u 0.60 
Heptachlor epoxide 0.8 u 0.80 
Methoxychlor 7 u 7.0 
Toxaphene 50 u 50 

123-CH-049 B23RC46 0-2 Alpha-chlordane 1.1 u 1.1 
Endrin 0.23 u 0.23 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 

tr1 Heptachlor 0.11 u 0.11 
I 
w Methoxychlor 1.1 u 1.1 
(11 Toxaphene 
0 

2.3 u 2.3 

123-CH-050 B23RC50 0-1 Alpha-chlordane 1.3 u 1.3 
Endrin 0.26 u 0.26 
Gamma chlordane 1.3 u 1.3 
Gamma-BHC (lindane) 0.13 u 0.13 
Heptachlor 0.13 u 0.13 
Methoxychlor 1.3 u 1.3 
Toxaphene 2.6 u 2.6 

123-CH-051 B23RC49 0-1 Alpha-chlordane 1.3 u 1.3 
Endrin 0.26 u 0.26 
Gamma chlordane 1.3 u 1.3 
Gamma-BHC (lindane) 0.13 u 0.13 
Heptachlor 0.13 u 0.13 
Methoxychlor 1.3 u 1.3 
Toxaphene 2.6 u 2.6 

123-CH-052 B23RC33 0-2 Alpha-chlordane 1.1 u 1.1 
Endrin 0.23 u 0.23 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.3 u 2.3 



Table E-37 

(continued) 
Pa e 4 of 5 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (JJg/L) 

123-CH-053 B23RC47 0-2 Alpha-chlordane 1.1 u 1.1 
Endrin 0.21 u 0.21 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.1 u 2.1 

123-CH-054 B23RC51 0-1 Alpha-chlordane 1.2 u 1.2 
Endrin 0.23 u 0.23. 
Gamma chlordane 1.2 u 1.2 
Gamma-BHC (lindane) 0.12 u 0.12 

t-:1 Heptachlor 0.12 u 0.12 
I Methoxychlor 1.2 u 1.2 w 

U1 Toxaphene 2.3 u 2.3 ..... 
123-CH-055 B23RC24 0-1 Alpha-chlordane 1.1 u 1.1 

Endrin 0.23 u 0.23 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.3 u 2.3 

123-CH-056 B23RC36 0-2 Alpha-chlordane 1.2 u 1.2 
Endrin 0.24 u 0.24 
Gamma chlordane 1.2 u 1.2 
Gamma-BHC (lindane) 0.12 u 0.12 
Heptachlor 0.12 u 0.12 
Methoxychlor 1.2 u 1.2 
Toxaphene 2.4 u 2.4 

123-CH-057 B23RC44 0-1 Alpha-chlordane 1.1 u 1.1 
Endrin 0•22 u 0.22 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.2 u 2.2 



Table E-37 

(continued) 
Pa e 5 of 5 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

12J ... cH-osa B23RC37 0-2 Alpha-chlordane 1.1 u 1.1 
Endrin 0.21 u 0.21 
Gamma chlordane 1.1 u 1.1 . 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.1 u 2.1 

1-23-CH-061 B23RC60 0-3 Alpha-chlordane 1.1 u 1.1 
Endrin 0.22 u 0.22 
Gamma chlordane 1.1 u 1.1 

~ 
Gamma-BHC (lindane) 0.11 u 0.11 

I Heptachlor 0.11 u 0.11 
w Methoxychlor 1.1 u 1.1 
U1 
1\) Toxaphene 2.2 u 2.2 

123-CH-062 B23RC57 0-2 Alpha-chlordane 1.2 u 1.2 
Endrin 0.24 u 0.24 
Gamma chlordane 1.2 u 1.2 
Gamma-BHC (lindane) 0.12 u 0.12 
Heptachlor 0.12 u 0.12 
Methoxychlor 1.2 u 1.2 
Toxaphene 2.4 u 2.4 

•sampling locations are shown in Figure 2-15. 

~ - Undetected. Value reported is the detection limit value. 



Table E-28 

(continued) 

Pa e 3 of 19 
Detection 

Sample ID Sampling Concentration Limit 
Number Location• Analyte (pg/L) (J.'g/L) 

129CH032 Location 8 2-Chlorophenol 10 u 10 
(cont'd) 2-Methylnaphthalene 10 u 10 

2-Methylphenol 10 u 10 
2-Nitroaniline 50 u 50 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 

t>j 4-Chloroaniline 10 u 10 
I 4-Chlorophenyl-phenylether 10 u 10 

t.J 4-Methylphenol 10 u 10 m 
\0 4-Nitroaniline 50 u 50 

4-Nitrophenol 50 u 50 
Acenaphthene 10 u 10 
Acenaphthylene 10 u 10 
Anthracene 10 u 10 
Benzo(a)anthracene 10 u 10 
Benzo(a)pyrene 10 u 10 
Benz9(b)fluoranthene 10 u 10 
Benzo(g,h,i)perylene 10 u 10 
Benzo(k)fluoranthene 10 u 10 
Benzoic acid 50 u 50 
Benzyl alcohol 10 u 10 
bis(2-Chloroethoxy)methane 10 u 10 
bis(2-Chloroethyl)ether 10 ·U 10 
bis(2-Chloroisopropyl)ether 10 u 10 
bis(2-Ethylhexyl)phthalate 10 u 10 
Butylbenzylphthalate 10 u 10 
Chrysene 10 u 10 
Di-n-butylphthalate 10 u 10 
Di-n-octylphthalate 10 u 10 
Dibenz(a,h)anthracene 10 u 10 
Dibenzofuran 10 u· 10 
Diethylphthalate 10 u 10 
Dimethyl phthalate 10 u 10 
Fluoranthene 5.9 J" 10 



Table E-28 

(continued) 

Page 4 of 19 

Detection 
Sample ID San:1 · eng Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

129CH032 Location 8 Fluorene 10 u 10 
(cont'd) Hexachlorobenzene 10 u 10 

Hexachlorobutadiene 10 u 10 
Hexachlorocyclopentadiene 10 u 10 
Hexachloroethane 10 u 10 
Indeno(1,2,3-cd)pyrene 10 u 10 
Isophorone 10 u 10 
N-nitroso-di-n-propylamine 10 u 10 
N-nitrosodiphenylamine 10 u 10 
Naphthalene 10 u 10 

tr1 Nitrobenzene 10 u 10 
I Pentachlorophenol 50 u 50 

1\) ...., Phenanthrene 2.5 J 10 
0 Phenol 10 u 10 

Pyrena 4.9 J 10 

129CH046 Location 14 1,2,4-Trichlorobenzene 10 u 10 
1,2-Dichlorobenzene 10 u 10 
1,3-Dichlorobenzene 10 u 10 
1,4-Dichlorobenzene 10 u 10 
2,4,5-Trichlorophenol 50 u 50 
2,4,6-Trichlorophenol 10 u 10 
2,4-Dichlorophenol 10 u 10 
2,4-Dimethylphenol 10 u 10 
2,4-Dinitrophenol 50 u 50 
2,4-Dinitrotoluene 10 u 10 
2,6-Dinitrotoluene 10 u 10 
2-Chloronaphthalene 10 u 10 
2-Chlorophenol 10 u 10 
2-Methylnaphthalene 10 u 10 
2-Methylphenol 10 u 10 
2-Nitroaniline so u so 
2-Nitrophenol 10 u 10 
3,3'-Dichlorobenzidine 20 u 20 
3-Nitroaniline so u so 
4,6-Dinitro-2-methylphenol so u so 
4-Bromophenyl-phenylether 10 u 10 
4-Chloro-3-methylphenol 10 u 10 



Table E-38 
second Phase Samplinq Results for TCLP-Herbicides in soil at seaway 

Pa e 1 of 2 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (1'9/L) (J.&g/L) 

123-CH-011 B23RC20 0-2 2,4,5-TP 2 ub 2.0 
2,4-D 20 u 20 

123-CR-014 B23RC20 0-2 2,4,5-TP 2 u 2.0 
2,4-D 20 u 20 

123-CH-017 B23RC20 0-2 2,4,5-TP 2 u 2.0 
2,4-D 20 u 20 

123-CR-020 B23RC20 0-2 2,4,5-TP 2 u 2.0 
pj 2,4-D 20 u 20 
I 
w 

123-CH-025 B23RC19 0-2 2,4,5-TP 2 u 2.0 U1 
w 2,4-D 20 u 20 

123-CR-028 B23RC19 2-4 2,4,5-TP 2 u 2.0 
2,4-D 20 u 20 

123-CH-031 B23RC19 6-8 2,4,5-T 2 u 2.0 
2,4-D 20 u 20 

123-CR-034 B23RC21 10-12 2,4,5-TP 2 u 2.0 
2,4-D 20 u 20 

123-CH-038 B23RC21 0-2 2,4,5-TP 2 u 2.0 
2,4-D 20 u 20 

123-CR-044 B23RC21 24-26 2,4,5-TP 2 u 2.0 
2,4-D 20 u 20 

123-CR-047 B23RC21 .28-30 2,4,5-TP 2 u 2.0 
2,4-D 20 u 20 

123-CR-049 B23RC46 0-2 2,4,5-TP 1.1 u 1.1 
2,4-D 2.2 u 2.2 

123-CR-050 B23RC50 0-1 2,4,5-TP 1.2 u 1.2 
2,4-D 2.5 u 2.5 



Table E-38 

(continued) 
Pa e 2 of 2 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (p.g/L) (p.g/L) 

123-CH-051 B23RC49 0-1 2,4,5-TP 1.2U 1.2 
2,4-D 2.5 u 2.5 

123-CH-052 B23RC33 0-2 2,4,5-TP 1.1 u 1.1 
2,4-D 2.1 u 2.1 

123-CH-053 B23RC47 0-2 2,4,5-TP 1.1 u 1.1 
2,4-D 2.2 u 2.2 

123-CH-054 B23RC51 0-1 2,4,5-TP 1.1 u 1.1 
2,4-D 2.1 u 2.1 

M 123-CH-055 B23RC24 0-1 2,4,5-TP 1.2 u 1.2 
I 2,4-D 2.3 u 2.3 w 

(11 
~ 

123-CH-056 B23RC36 0-2 2,4,5-TP 1.1 u 1.1 
2,4-D 2.2 u 2.2 

123-CH-057 B23RC44 0-1 2,4,5-TP 1.2 u 1.2 
2,4-D 2.3 u 2.3 

123-CH-058 B23RC37 0-2 2,4,5-TP 1.1 u 1.1 
2,4-D 2.3 u 2.3 

123-CH-061 B23RC60 0-3 2,4,5-TP 1.1 u 1.1 
2,4-D 2.2 u 2.2 

123-CH-062 B23RC57 0-2 2,4,5-TP 1.1 u 1.1 
2,4-D 2.2 u 2.2 

•sampling locations are shown in Figure 2-15. 

~ - Undetected. Value reported is the detection limit value. 



Table E-39 
Second Phase Sampling Results for Reactivity and Corrosivity in soil at Seaway 

Pa e 1 of 3 

Sample ID sampling Depth Detection 
Number Location• (ft) Analyte Concentration Units Limit 

123-CH-011 B23RC20 0-2 Corrosivity by pH 7.6 pH units 0.010 
Cyanide, Total 9.7 mg/kg 1.2 
Sulfide 0.3 ub mg/kg 0.30 

123-CH-014 B23RC20 2-4 Corrosivity by pH 7.6 pH units 0.010 
Cyanide, Total 6.8 mg/kg 1.5 
Sulfide 0.37 u mg/kg 0.37 

123=CH=017 B23RC20 10-12 Corrosivity by pH 8 pH units 0.010 
Cyanide, Total 2.6 mg/kg 1.2 
Sulfide 0.3 u mg/kg 0.30 

123-CH-020 B23RC20 22-24 Corrosivity by pH 7.8 pH units 0.010 

1:':1 
Cyanide, Total 1.3 u mg/kg 1.3 

I Sulfide 0.33 u mg/kg 0.33 
w 
(.11 

123-CH-025 B23RC19 0-2 Corrosivity by pH 8.7 pH units 0.010 (.11 

Cyanide, Total 1.9 mg/kg 1.2 
Sulfide 0.29 u mg/kg 0.29 

123-CH-028 BH23RC19 2-4 Corrosivity by pH 7.7 pH units 0.010 
Cyanide, Total 6.9 mg/kg 1.2 
Sulfide 0.29 u mg/kg 0.29 

123-CH-031 B23RC19 6-8 Corrosivity by pH 7.3 pH units 0.010 
cyanide, Total 1.8 mg/kg 1.4 
Sulfide 0.72 u mg/kg 0.72 

123-CH-034 B23RC19 10-12 Corrosivity by pH 8.2 pH units 0.010 
Cyanide, Total 1.5 u mg/kg 1.5 
Sulfide 1.5 u mg/kg 1.5 

123-CH-038 B23RC21 0-2 Corrosivity by pH 8.6 pH units 0.010 
Cyanide, Total 1.3 u mg/kg 1.3 
Sulfide 0.33 u mg/kg 0.33 

123-CH-044 B23RC21 24-46 Corrosivity by pH 8.2 pH units 0.010 

123-CH-047 B23RC21 28-30 Corrosivity by pH 7.6 pH units 0.010 
Cyanide, Total 1.6 u mg/kg 1.6 
Sulfide 0.39 u mg/kg 0.39 



Table E-39 
(continued) 

Pa e 2 of 3 

Sample ID Sampling Depth Detection 
Number Location• (ft) Analyte Concentration Units Limit 

123-CH-049 B23RC46 0-2 Corrosivity by pH 8.6 pH units 0.010 
Cyanide, Total 1.3 mg/kg 1.2 
Sulfide 0.3 u mg/kg 0.30 

123-CH-050 B23RC50 0-1 Corrosivity by pH 8.5 pH units 0.010 
Cyanide, Total 1.7 mg/kg . 1.5 
Sulfide 0.36 u mg/kg 0.36 

123-CH-051 B23RC49 0-1 Corrosivity by pH 8.3 pH units 0.010 
Cyanide, Total 5.5 mg/kg 1.4 
Sulfide o. 71 mg/kg 0.34 

123-CH-052 B23RC33 0-2 Corrosivity by pH 8.8 pH units 0.010 
tz:l cyanide, Total 1.2 u mg/kg 1.2 
I Sulfide 0.3 u mg/kg 0.30 w 

(ft 

en 123-CH-053 B23RC47 0-2 Corrosivity by pH 8.5 pH units 0.010 
cyanide, Total 11.3 mg/kg 1.3 
Sulfide 0.32 u mg/kg 0.32 

123-CH-054 B23RC51 0-1 Corrosivity by pH 8.9 pH units 0.010 
Cyanide, Total 2.9 mg/kg 1.2 
Sulfide 0.3 u mg/kg 0.30 

123-CH-055 B23RC24 0-1 Corrosivity by pH 8.5 pH units 0.010 
Cyanide, Total 1.5 mg/kg 1.4 
Sulfide 0.34 u mg/kg 0.34 

123-CH-056 B23RC36 0-2 Corrosivity by pH 8.9 pH units 0.010 
cyanide, Total 1.2 u mg/kg 1.2 
Sulfide 0.3 u mg/kg 0.30 

123-CH-057 B23RC44 0-1 Corrosivity by pH 9.1 pH units 0.010 
cyanide, Total 1.2 u mg/kg 1.2 
Sulfide 0.3 u mgfkg 0.30 

123-CH-058 B23RC37 0-2 Corrosivity by pH 8.8 pH units 0.010 
cyanide, Total 1 u mgfkg 1.0 
Sulfide 0.26 u mgfkg 0.26 



to:l 
I 
w 
(J1 
...,J 

Pa e 3 of 3 

Sample ID 
Number 

123-CH-061 

123-CH-062 

Sampling 
Location• 

B23RC60 

B23RC57 

Depth 
(ft) 

0-3 

0-2 

Table E-39 

(continued) 

Analyte 

Corrosivity by pH 
Cyanide, Total 
Sulfide 

Corrosivity by pH 
Cyanide, Total 
Sulfide 

•sampling locations are shown in Figure 2-15. 

bo - Undetected. Value reported is the detection limit value. 

Detection 
Concentration Units Limit 

7.8 pH units 0.010 
1.3 u mg/kg 1.3 
0.33 u mgfkg 0.33 

7.8 pH units 0.010 
1.3 u mg/kg 1.3 
0.33 u mg/kg 0.33 



Table E-40 
secona Phase sampling Results for TCLP-Metals in Soil at Ashland 2 

Pa e 1 of 2 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132•CH-936 B32R902 0-1 Arsenic, TCLP Leachate 500 ub 500 
Barium, TCLP Leachate 652 200 
Cadmium, TCLP Leachate 11.2 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

132-CH-939 B32R902 2-4 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 434 200 
Cadmium, TCLP Leachate 5 u 5.0 

l'i Chromium, TCLP Leachate 10 u 10.0 
I Lead, TCLP Leachate 500 u 500 w 

l11 Mercury, TCLP Leachate 0.25 u 0.25 
(X) Selenium, TCLP Leachate 500 u 500 

Silver, TCLP Leachate 10 u 10.0 

132-CH-942 B32R902 4-6 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 935 200 
Cadmium, TCLP Leachate 12.1 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 

· Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

132-CH-945 B32R902 6-8 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 500 200 
cadmium, TCLP Leachate 5 u 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u o.2s· 
selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

132-CH-948 B32R901 0-1 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 546 200 
Cadmium, TCLP Leachate 5 u 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 



Table E-40 
(continued) 

a e 2 of 2 

Sample ID Sampiing Depth 
Detection 

Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132-CH-948 B32R901 0-1 Mercury, TCLP Leachate 0.25 u 0.25 
(cont'd) Selenium, TCLP Leachate 500 u 500 

Silver, TCLP Leachate 10 u 10.0 
Arsenic, TCLP Leachate 500 u 500 

132-CH-951 B32R901 2-4 Barium, TCLP Leachate 718 200 
Cadmium, TCLP Leachate 7.2 5.0 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

1:'1 
I 132-CH-954 B32R901 4-6 Arsenic, TCLP Leachate 500 u 500 
w Barium, TCLP Leachate 932 200 (.1'1 

\P cadmium, TCLP Leachate 5.8 s.o 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

132-CH-957 B32R901 6-8 Arsenic, TCLP Leachate 500 u 500 
Barium, TCLP Leachate 622 200 
Cadmium, TCLP Leachate 5 u s.o 
Chromium, TCLP Leachate 10 u 10.0 
Lead, TCLP Leachate 500 u 500 
Mercury, TCLP Leachate 0.25 u 0.25 
Selenium, TCLP Leachate 500 u 500 
Silver, TCLP Leachate 10 u 10.0 

•sampling locations are shown in Figure 2-12. 

t.u - Undetected. Value reported is the detection limit value. 



Table E-41 
second Phase sampling Results for TCLP-VOCs in soil at Ashland 2 

Pa e 1 of 7 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132-CH-934 B32R902 0-1 1, 1-Dichlo:r:, , ·· i:,·.l.ene so ub so 
1,2-Dichlo; _r .. u.ne so u so 
2-Butanone 100 u 100 
Benzene so u so 
Carbon tetrachloride so u so 
Chlorobenzene so u 50 
Chloroform so u 50 
Tetrachloroethylene so u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

1:':1 
I 132-CH-935 B32R902 1-2 1,1-Dichloroethylene so u so w 

0'\ 1,2-Dichloroethane 50 u so 
0 2-Butanone 100 u 100 

Benzene so u 50 
cc, ,-ben tetrachloride so u so 
Ch.lurobenzene 50 u so 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-936 B32R902 0-2 1,1-Dichloroethylene 50 u so 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene so u 50 
carbon tetrachloride so u so 
Chlorobenzene so u 50 
Chloroform so u so 
Tetrachloroethylene so u 50 
Trichloroethylene 50 u so 
Vinyl chloride 100 u 100 

132-CH-937 B32R902 2-3 1,1-Dichloroethylene so u so 
1,2-Dichloroethane so u 50 
2-Butanone 100 u 100 
Benzene so u so 
Carbon tetrachloride so u so 
Chlorobenzene so u 50 



Table E-41 

(continued) 
Pa e 2 of 7 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132-CH-937 B32R902 2-3 Chloroform 50 u 50 
(cont'd) Tetrachloroethylene 12 J" 50 

Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-938 B32R902 3-4 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 

M Tetrachloroethylene 50 u 50 
I Trichloroethylene 50 u 50 w 

0'1 Vinyl chloride 100 u 100 
..... 

132-CH-939 B32R902 2-4 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-940 B32R902 4-5 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene so u so 
Chloroform 50 u so 
Tetrachloroethylene so·u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-941 B32R902 5-6 1,1-Dichloroethylene so u so 
1,2-Dichloroethane so u 50 
2-Butanone 100 u 100 



Table E-41 

(continued) 
Pa e 3 of 7 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132-CH-941 B32R902 5-6 Benzene 50 u 50 
(cont'd) carbon tetrachloride 50 u 50 

Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-942 B32R902 4-6 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene so u 50 

ts:l Carbon tetrachloride 50 u 50 
I Chlorobenzene 50 u 50 w 

0'\ Chloroform 50 u 50 ...., 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-943 B32R902 6-7. 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 54 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-944 B32R902 7-8 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 



Table E-41 

(continued) 
Pa e 4 of 7 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (JJg/L) 

132-CH-945 B32R902 6-8 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-946 B32R901 0-1 1,1-Dichloroethylene 50 u 50 
P:l 1,2-Dichloroethane 50 u 50 
I 

w 2-Butanone 100 u 100 
0'1 Benzene 50 u 50 w Carbon tetrachloride 50 u 50 

Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-947 B32R901 1-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-948 B32R901 0-2 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
Carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 



Table E-41 

(continued) 
Pa e 5 of 7 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (JJg/L) (JJg/L) 

132-CH-948 B32R901 0-2 Tetrachloroethylene 50 u 50 
(cont'd) Trichloroethylene 50 u 50 

Vinyl chloride 100 u 100 

132-CH-949 B32R901 2-3 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 

t":: Trichloroethylene 50 u 50 
I Vinyl chloride 100 u 100 w 

m 
~ 132=CH-950 B32R901 3-4 1,1-Dichloroethylene 50 u 50 

1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH~951 B32R901 2-4 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50 
carbon tetrachloride 50 u 50 
Chlorobenzene 50 u 50 
Chloroform 50 u 50 
Tetrachloroethylene 50 u 50 
Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH-952 B32R901 4-5 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 



Table E-41 

(continued) 
Pa e 6 of 7 

Detection· 
sample ID sampling Depth Concentration Limit 
Number Location• (ft) Analyte (1-'g/L) (pg/L) 

132-CH-952 B32R901 4-5 Benzene so u so 
(cont'd) Carbon tetrachloride so u so 

Chlorobenzene so u so 
Chloroform so u so 
Tetrachloroethylene so u so 
Trichloroethylene 50 u so 
Vinyl chloride 100 u 100 

132-CH-953 B32R901 5-6 1,1-Dichloroethylene 50 u 50 
1,2-Dichloroethane 50 u 50 
2-Butanone 100 u 100 
Benzene 50 u 50· 

ts1 Carbon tetrachloride so u 50 
I Chlorobenzene 50 u so w 
en Chloroform 50 u 50 
(JI Tetrachloroethylene 50 u so 

Trichloroethylene 50 u 50 
Vinyl chloride 100 u 100 

132-CH,...954 B32R901 4-6 1,1-Dichloroethylene 50 u so 
1,2-Dichloroethane so u so 
2-Butanone 100 u 100 
Benzene 50 u so 
Carbon tetrachloride so u so 
Chlorobenzene 50 u 50 
Chloroform so u 50 
Tetrachloroethylene so u so 
Trichloroethylene so u so 
Vinyl chloride 100 u 100 

132-CH-955 B32R901 6-7 1,1-Dichloroethylene so u so 
1,2-Dichloroethane so u so 
2-Butanone 100 u 100 
Benzene so u so 
Carbon tetrachloride so u so 
Chlorobenzene 50 u so 
Chloroform . sou so 
Tetrachloroethylene so u so 
Trichloroethylene so u so 
Vinyl chloride · 100 u 100 



M 
I 
w 
0'1 
0'1 

Pa e 7 of 7 

Sample ID 
Number 

132-CH-9S6 

132-CH-9S7 

Sampling 
Location• 

B32R901 

B32R901 

Depth 
(ft) 

7-8 

6-8 

•sampling locations are shown in Figure 2-12. 

Table E-41 

(continued) 

Analyte 

1,1-Dichloroethylene 
1,2-Dichloroethane 
2-Butanone 
Benzene 
carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

1,1-Dichloroethylene 
1,2-Dichloroethane 
2-Butanone 
Benzene 
Carbon tetrachloride 

. Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

~ - Undetected. Value reported is the detection limit value. 

0 J - Value estimated by laboratory. 

Concentration 
(pg/L) 

so u 
so u 

100 u 
so u 
50 u 
50 u 
so u 
so u 
so u 

100 u 

so u 
so u 

100 u 
50 u 
so u 
so u 
50 u 
so u 
so u 

100 u 

Detection 
Limit 
(pg/L) 

so 
so 

100 
50 
so 
so 
so 
so 
so 

100 

so 
so 

100 
so 
so 
so 
so 
so 
so 

100 



Table E-42 
Second Phase Sampling Results for TCLP-BNAEs in soil at Ashland 2 

Pa e 1 of 3 
Detection 

Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132-CH-936 B33R902 0-2 1,4-Dichlorobenzene 6 ub 6 
2,4,5-Trichlorophenol 5 u 5 
2,4,6-Trichlorophenol 4 u 4 
2,4-Dinitrotoluene 3 u 3 
Hexachlorobenzene 3 u 3 
Hexachlorobutadiene 10 u 10 
Hexachloroethane 9 u 9 
Meta & para-cresol 4 u 4 
Nitrobenzene 4 u 4 
ortho-cresol 4 u 4 

1:':1 Pentachlorophenol 8 u 8 
I Pyridine 65 u 65 w 

0'1 
...,J 132-CH-939 B32R902 2-4 1,4-Dichlorobenzene 6 u 6 

2,4,5-Trichlorophenol 5 u 5 
2,4,6-Trichlorophenol 3 u 3 
2,4-Dinitrotoluene 2 u 2 
Bexachlorobenzene 2 u 2 
Hexachlorobutadiene 9 u 9 
Hexachloroethane 8 u 8 
Meta & para-cresol 3 u 3 
Nitrobenzene 3 u 3 
Ortho-cresol 3 u 3 
Pentachlorophenol 7 u 7 
Pyridine 57 u 57 

132-CH-942 B32R902 4-6 1,4-Dichlorobenzene 6 u 6 
2,4,5-Trichlorophenol 5 u 5 
2,4,6-Trichlorophenol 4 u 4 
2,4-Dinitrotoluene 2 u 2 
Hexachlorobenzene 2 u 2 
Hexachlorobutadiene 10 u 10 
Hexachloroethane 9 u 9 
Meta & para-cresol 4 u 4 
Nitrobenzene 4 u 4 
ortho-cresol 4 u 4 
Pentachlorophenol 7 u 7 
Pyridine 61 u 61 



Table E-42 
(continued) 

Pa e 2 of 3 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (iJg/L) (#Jg/L) 

132-CH-945 B32R902 6-8 1,4-Dichlorobenzene 6 u 6 
2,4,5-Trichlorophenol 4 u 4 
2,4,6-Trichlorophenol 3 u 3 
2,4-Dinitrotoluene 2 u 2 
Hexachlorobenzene 2 u 2 
Hexachlorobutadiene 9 u 9 
Hexachloroethane 8 u 8 
Meta & para-cresol 3 u 3 
Nitrobenzene 3 u 3 
ortho-cresol 3 u 3 
Pentachlorophenol 7 u 7 
Pyridine 56 u 56 

~ 
I 

132-CH-948 B32R901 0-2 1,4-Dichlorobenzene 6 u 6 w 
m 2,4,5-Trichlorophenol 4 u 4 
00 2,4,6-Trichlorophenol 3 u 3 

2,4-Dinitrotoluene 2 u 2 
Hexachlorobenzene 2 u 2 
Hexachlorobutadiene 9 u 9 
Hexachloroethane 8 u 8 
Meta & para-cresol 3 u 3 
Nitrobenzene 3 u 3 
ortho-cresol 3 u 3 
Pentachlorophenol 7 u 7 
Pyridine 55 u 55 

132-CH-951 B32R901 2-4 1,4-Dichlorobenzene 6 u 6 
2,4,5-Trichlorophenol 5 u 5 
2,4,6-Trichlorophenol 3 u 3 
2,4-Dinitrotoluene 2 u 2 
Hexachlorobenzene 2 u 2 
Hexachlorobutadiene 9 u 9 
Hexachloroethane 8 u 8 
Meta & para-cresol 3 u 3 
Nitrobenzene 3 u 3 
ortho-cresol 3 u 3 
Pentachlorophenol 7 u 7 
Pyridine 58 u 58 



Table E-42 

(continued) 
Pa e 3 of 3 

Detection 
Sample ID sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132-CH-954 B32R901 4-6 1,4-Dichlorobenzene 6 u 6 
2,4,5-Trichlorophenol 5 u 5 
2,4,6-Trichlorophenol 4 u 4 
2,4-Dinitrotoluene 2 u 2 
Hexachlorobenzene 2 u 2 
Hexachlorobutadiene 9 u 9 
Hexachloroethane 8 u 8 
Meta & para-cresol 4 u 4 
Nitrobenzene 4 u 4 
Ortho-cresol 4 u 4 
Pentachlorophenol 7 u 7 
Pyridine 59 u 59 

M 
I 132-CH-957 B32R901 6-8 1,4-Dichlorobenzene 6 u 6 w 

0'1 2,4,5-Trichlorophenol 5 u 5 
\0 2,4,6-Trichlorophenol 3 u 3 

2,4-Dinitrotoluene 2 u 2 
Hexachlorobenzene 2 u 2 
Hexachlorobutadiene 9 u 9 
Hexachloroethane 8 u 8 
Meta & para-cresol 3 u 3 
Nitrobenzene 3 u 3 
Ortho-cresol 3 u 3 
Pentachlorophenol 7 u 7 
Pyridine 58 u 58 

•sampling locations are shown in Figure 2-12. 

~ - Undetected. Value reported is the detection limit value. 



Table E-43 
Second Phase sampling Results for TCLP-Pesticides in soil at Ashland 2 

Pa e 1 of 3 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (pg/L) (pg/L) 

132-CH-903 B32R905 0-2 Alpha-chlordane 1.8 ub 1.8 
Endrin 0.37 u 0.37 
Gamma chlordane 1.8 u 1.8 
Gamma-BHC (lindane) 0.18 u 0.18 
Heptachlor 0.18 u 0.18 
Methoxychlor 1.8 u 1.8 
Toxaphene 3.7 u 3.7 

132-CH-906 B32R905 2-4 Alpha-chlordane 1.1 u 1.1 
Endrin 0.23 u 0.23 

1:':1 
Gamma chlordane 1.1 u 1.1 

I Gamma-BHC (lindane) 0.11 u 0.11 
w Heptachlor 0.11 u 0.11 ..., 
0 Methoxychlor 1.1 u 1.1 

Toxaphene 2.3 u 2.3 

132-CH-909 B32R905 4-6 Alpha-chlordane 1.2 u 1.2 
Endrin 0.25 u 0.25 
Gamma chlordane 1.2 u 1.2 
Gamma-BHC (lindane) 0.12 u 0.12 
Heptachlor 0.12 u 0.12 
Methoxychlor 1.2 u 1.2 
Toxaphene 2.5 u 2.5 

132-CH-912 B32R904 0-2 Alpha-chlordane 1 u 1.0 
Endrin 0.2 u 0.20 
Gamma chlordane 1 u 1.0 
Gamma-BHC (lindane) 0.1 u 0.10 
Heptachlor 0.1 u 0.10 
Methoxychlor 1 u 1.0 
Toxaphene 2 u 2.0 

132-CH-915 B32R904 2-4 Alpha-chlordane 1.1 u 1.1 
Endrin 0.22 u 0.22 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.2 u 2.2 



Table E-43 

(continued) 
Pa e 2 of 3 

Detection 
Sample ID Sampling Depth Concentration Limit 
Number Location• (ft) Analyte (J.&g/L) (J.&g/L) 

132-CH-918 B32R904 4-6 Alpha-chlordane 1 u 1.0 
Endrin 0.2 u 0.20 
Gamma chlordane 1 u 1.0 
Gamma-BHC (lindane) 0.1 u 0.10 
Heptachlor 0.1 u 0.10 
Methoxychlor 1 u 1.0 
Toxaphene 2 u 2.0 

132-CH-921 B32R904 6-8 Alpha-chlordane 1.1 u 1.1 
Endrin 0.22 u 0.22. 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 

t-:1 Heptachlor 0.11 u 0.11 
I Methoxychlor 1.1 u 1.1 

w . Toxaphene 2.2 u 2.2 ...J 
1-' 

132-CH-924 B32R903 0-2 Alpha-chlordane 1.1 u 1.1 
Endri~ 0.22 u 0.22 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.2 u 2.2 

132-CH-927 B32R903 2-4 Alpha-chlordane 1.1 u 1.1 
Endrin 0.22 u 0.22 
Gamma chlordane 1.1 u 1.1 
Gamma-BHC (lindane) 0.11 u 0.11 
Heptachlor 0.11 u 0.11 
Methoxychlor 1.1 u 1.1 
Toxaphene 2.2 u 2.2 

132-CH-930 B32R903 4-6 Alpha-chlordane 1 u 1.0 
Endrin 0.21 u 0.21 
Gamma chlordane 1 u 1.0 
Gamma-BHC (lindane) 0.1 u 0.10 
Heptachlor 0.1 u 0.10 
Methoxychlor 1 u 1.0 
Toxaphene 2.1 u 2.1 



Pa e 3 of 3 

Sample ID 
Number 

132-CH-933 

Sampling 
Location• 

B32R903 

Depth 
(ft) 

6-8 

•sampling locations are shown in Figure 2-10. 

Table E-43 

(continued) 

Analyte 

Alpha-chlordane 
Endrin 
Gamma chlordane 
Gamma-BHC (lindane) 
Heptachlor 
Methoxychlor 

·Toxaphene 

~ - Undetected. Value reported is the detection limit value. 

Concentration 
(pg/L) 

1.2 u 
0.23 u 
1.2 u 
0.12 u 
0.12 u 
1.2 u 
2.3 u 

Detection 
Limit 
(pg/L) 

1.2 
0.23 
1.2 . 
0.12 
0.12 
1.2 
2.3 



Table E-44 
Second Phase Sampling Results for TCLP-Herbicides in Soil at Ashland 2 

Detection 
Sample ID sampling Depth Concentration Limit 
Number Location• (ft) Analyte (p.g/L) (p.g/L) 

132-CH-903 B32R905 0-2 2,4,5-TP 4.3 ub 4.3 
2,4-D 43 u 43 

132-CH-906 B32R905 2-4 2,4,5-TP 4.4 u 4.4 
2,4-D 44 u 44 

132-CH-909 B32R905 4-6 2,4,5-TP 4.5 u 4.5 
2,4-D 45 u 45 

132-CH-912 B32R904 0-2 2,4,5-TP 3.8 u 3.8 
2,4-D 38 u 38 

P.! 132-CH-915 B32R904 2-4 2,4,5-TP 4.3 u 4.3 I 
w 2,4-D 43 u 43 
...J 
w 

132-CH-918 B32R904 4-6 2,4,5-TP 4.4 u 4.4 
2,4-D 44 u 44 

132-CH-921 B32R904 6-8 2,4,5-TP 4.3 u 4.3 
2,4-D 43 u 43 

132-CH-924 B32R903 0-2 2,4,5-TP 4.3 u 4.3 
2,4-D 43 u 43 

132-CH-927 B32R902 2-4 2,4,5-TP 4 u 4.0 
2,4-D 40 u 40 

132-CH-930 B32R903 4-6 2,4,5-TP 4.4 u 4.4 
2,4-D 44 u 44 

132-CH-933 B32R903 6-8 2,4,5-TP 4.3 u 4.3 
2,4-D 43 u 43 

•sampling locations are shown in Figure 2-12. 

~ - Undetected. Value reported is the detection limit value. 



Table E-45 
Second Phase Samplinq Results for Reactivity and Corrosivity in Soil at Ashland 2 

Page l of 3 

Sample ID sampling Depth Detection 
Number Location• (ft) Analyte Concentration Units Limit 

132-CH-903 B32R905 0-2 Sulfide 2.5 mg/kg 2.0 

132-CH-906 B32R905 2-4 Sulfide 0.28 ub mg/kg 0.28 

132-CH-909 B32R905 4-6 Sulfide 0.33 mgfkg 0.28 

132-CH-912 B32R904 0-2 Sulfide 0.32 u mg/kg 0.32 

132-CH-915 B32R904 2-4 Sulfide 1.1 u mgfkg 1.1 

132-CH-918 B32R904 4-6 Sulfide 0.27 u mg/kg 0.27 
t-1 

Sulfide 0.85 mg/kg I 132-CH-921 B32R904 6-8 0.27 ...., 
o..J 
.eo. 132-CH-924 B32R903 0-2 Sulfide 0.33 u mg/kg 0.33 

132-CH-927 B32R903 2-4 Sulfide 2.5 u mg/kg 2.5 

132-CH-930 B32R903 4-6 Sulfide 0.85 u mgfkg 0.85 

132-CH-933 B32R903 6-8 Sulfide 0.27 u mg/kg 0.27 

132-CH-934 B32R902 0-1 Cyanide, Total 1.4 u mg/kg 1.4 

132-CH-935 B32R902 1-2 cyanide, Total 1.8 u mgfkg 1.8 

132-ca~936 B32R902 0-2 Corrosivity by pH 8 pH units 0.010 
·cyanide, Total 1.4 u mg/kg 1.4 
Sulfide 1.1 u mg/kg 1.1 

132-CH-937 B32R902 2-3 Cyanide, Total 1.2 u mgfkg 1.2 

132-CH-938 B32R902 3-4 Cyanide, Total 1.5 u mg/kg 1.5 

132-CH-939 B32R902 2-4 Corrosivity by pH 7.6 pH units 0.010. 
Cyanide, Total 1.3 u mg/kg 1.3 
Sulfide 0.31 u mg/kg 0.31 

132-CH-940 B32R902 4-5 Cyanide, Total 1.2 u mgfkg 1.2 



Table E-45 

(continued) 
Pa e 2 of 3 
Sample ID Sampling Depth Detection 
Number Location• (ft) Analyte Concentration Units Limit 

132-CH-941 B32R902 5-6 Cyanide, Total 1.2 u mg/kg 1.2 

132-CH-942 B32R902 4-6 Corrosivity by pH 8.3 pH units 0.010 
Cyanide, Total 1.2 u mgfkg 1.2 
Sulfide 0.29 u mgfkg 0.29 

132-CH-943 B32R902 6-7 Cyanide, Total 1.2 u mgfkg 1.2 

132-CH-944 B32R902 7-8 Cyanide, Total 1.1 u mgfkg 1.1 

132-CH-945 B32R902 6-8 Corrosivity by pH 8.2 pH units 0.010 
Cyanide, Total 1.1 u mg/kg 1.1 
Sulfide 0.28 u mgfkg 0.28 

J!lj 
I 132-CH-946 w B32R901 0-1 Cyanide, Total 1.7 u mg/kg 1.7 

...,J 
l11 132-CH-947 B32R901 1-2 Cyanide, Total 1.3 u mgfkg 1.3 

132-CH-948 B32R901 0-2 Corrosivity by pH 7.6 pH units 0.010 
Cyanide, Total 1.4 u mg/kg 1.4 
Sulfide 0.34 u mgfkg 0.34 

132-CH-949 B32R901 2-3 Cyanide, Total 1.4 u mgfkg 1.4 

132-CH-950 B32R901 3-4 cyanide, Total 1.5 u mgfkg 1.5 

132-CH-951 B32R901 2-4 Corrosivity by pH 8.4 pH units 0.010 
cyanide, Total 1.5 u mgfkg 1.5 
Sulfide 0.34 u mgfkg 0.34 

132-CH-952 B32R901 4-5 Cyanide, Total 1.1 u mg/kg 1.1 

132-CH-953 ·B32R901 5-6 Cyanide, Total 1.1 u mgfkg 1.1 

132-CH-954 B32R901 4-6 Corrosivity by pH 9.2 pH units 0.010 
Cyanide, Total 1.2 u mg/kg 1.2 
Sulfide 0.38 mg/kg 0.29 

132-CH-955 B32R901 6-7 Cyanide, Total 1.2 u mgfkg 1.2 



M 
I 
w 
....s 
en 

Pa e 3 of 3 

Sample ID Sampling 
Number Location• 

132-CH-956 B32R901 

132-CH-957 B32R901 

Depth 
(ft) 

7-8 

6-8 

Table E-45 

(continued) 

Analyte 

Cyanide, Total 

Corrosivity by pH 
Cyanide, Total 
Sulfide 

•sampling locations are shown in Figure 2-12. 

~ - Undetected. Value reported is the detection limit value. 

Detection 
Concentration Units Limit 

1.2 u mg/kg 1.2 

9.3 pH units 0.010 
1.2 u mg/kg 1.2 
0.28 u mg/kg 0.28 



Table E-46 
Second Phase sampling Results for Soluble Metals in surface Water 

at Ashland 1, Ashland 2, and seaway 
Pa e 1 of 4 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (IJg/L) (IJg/L) 

123-91-111-009 111 Silver, Soluble 10.0 ub 10.0 
Aluminum, Soluble 200 u 200 
Arsenic, Soluble 500 u 500 
Boron, Soluble 3,550 100 
Barium, Soluble 200 u 200 
Beryllium, Soluble 5.0 u 5.0 
Calcium, Soluble 128,000 5,000 
Cadmium, Soluble 5.0 u 5.0 
Cobalt, Soluble 50.0 u 50.0 
Chromium, Soluble 10.0 u 10.0 

tT.1 Copper, Soluble 25.0 u 25.0 
I Iron, Soluble 194 100 w 

-..J Mercury, Soluble 0.20 u 0.20 
-..J Potassium, Soluble 16,800 5,000 

Magnesium, Soluble 52,300 5,000 
Manganese, Soluble 421 15.0 
Molybdenum, Soluble 220 100 
Sodium, Soluble 99,200 5,000 
Nickel, Soluble 40.0 u 40.0 
Lead, Soluble 90.0 u 90.0 
Antimony, Soluble 60.0 u 60.0 
Selenium, Soluble 100 u 100 
Thallium, Soluble 500 u 500 
Vanadium, Soluble 58.1 50.0 
Zinc, Soluble 26.7 20.0 

123-91-112-010 112 Silver, Soluble 10.0 u 10.0 
Aluminum, Soluble 200 u 200 
Arsenic, Soluble 500 u 500 
Boron, Soluble 6,420 100 
Barium, Soluble 200 u 200 
Beryllium, Soluble 5.0 u 5.0 
Calcium, Soluble 135,000 5,000 
Cadmium, Soluble s.o u 5.0 
Cobalt, Soluble so.o u 50.0 
Chromium, Soluble 10.0 u 10.0 
Copper, Soluble 25.0 u 25.0 
Iron, Soluble 100 u 100 



Table E-46 
(continued) 

Page 2 of 4 

Detection 
Sample ID sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

123-91-112-010 112 Mercury, Soluble 0.20 u 0.20 
(cont'd) Potassium, Soluble 14,500 5,000 

Magnesium, Soluble 53,800 5,CCJO 
Manganese, Soluble 539 15.0 
Molybdenum, Solubte 100 u 100 
Sodium, Soluble 98,500 5,000 
Nickel, Soluble 40.0 u 40.0 
Lead, Soluble 90.0 u 90.0 
Antimony, Soluble 60.0 u 60.0 
Selenium, Soluble 100 u 100 
Thallium, Soluble 500 u 500 
Vanadium, Soluble 50.0 u 50.0 

to:! Zinc, Soluble 20.0 u 20.0 
I 
w 123-91-113-011 113 Silver, Soluble 10.0 u 10.0 ...., 
(X) Aluminum, Soluble 200 u 200 

Arsenic, Soluble 500 u 500 
Boron, Soluble 154 100 
Barium, Soluble 200 u 200 
Beryllium, Soluble 5.0 u 5.0 
Calcium, Soluble 72,000 5,000 
Cadmium, Soluble 5.0 u 5.0 
Cobalt, Soluble 50.0 u 50.0 
Chromium, Soluble 10.0 u 10.0 
Cppper, Soluble 25.0 u 25.0 
Iron, Soluble 100 u 100 
Mercury, Soluble 0.20 u 0.20 
Potassium, Soluble 5,000 u 5,000 
Magnesium, Soluble 15,100 5,000 
Manganese, Soluble 322 15.0 
Molybdenum, Soluble 100 u 100 
Sodium, Soluble 7,850 5,000 
Nickel, Soluble 40.0 u 40.0 
Lead, Soluble 90.0 u 90.0 
Antimony, Soluble 60.0 u 60.0 
Selenium, Soluble 100 u 100 
Thallium, Soluble 500 u 500 
Vanadium, Soluble 50.0 u 50.0 
Zinc, Soluble 20.0 u 20.0 



~ i : Table E-46 

(continued) 
Pa e 3 of 4 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (J.&g/L) (J.&g/L) 

123-91-114-012 114 Silver, Soluble 10.0 u 10.0 
Aluminum, Soluble 200 u 200 
Arsenic, Soluble 500 u 500 
Boron, Soluble 2,870 100 
Barium, Soluble 200 u 200 
Beryllium, Soluble 5.0 u 5.0 
Calcium, Soluble 123,000 5,000 
Cadmium, Soluble 5.0 u 5.0 
cobalt, Soluble 50.0 u 50.0 
Chromium, Soluble 10.0 u 10.0 
Copper, Soluble 25.0 u 25.0 
Iron, Soluble 121 100 

1:"1 Mercury, Soluble 0.20 u 0.20 
I Potassium, Soluble 9,840 5,000 w 

...J Magnesium, Soluble 55,600 5,000 
1..0 Manganese, Soluble 1,580 15.0 

Molybdenum, Soluble 194 100 
Sodium, Soluble 87,700 5,000 
Nickel, Soluble 40.0 u 40.0 
Lead, Soluble 90.0 u 90.0 
Antimony, Soluble 60.0 u 60.0 
Selenium, Soluble 100 u 100 
Thallium, Soluble 500 u 500 
Vanadium, Soluble 50.0 u 50.0 
Zinc, Soluble 20.0 u 20.0 

123-91-115-013 115 Silver, Soluble 10.0 u 10.0 
Aluminum, Soluble 200 u 200 
Arsenic, Soluble 500 u 500 
Boron, Soluble 903 100 
Barium, Soluble 200 u 200 
Beryllium, Soluble 5.0 u 5.0 
Calcium, Soluble 75,200 5,000 
cadmium, Soluble s.o u s.o 
Cobalt, Soluble 50.0 u 50.0 
Chromium, Soluble 10.0 u 10.0 
Copper, Soluble 25.0 u 25.0 
Iron, Soluble 100 u 100 
Mercury, Soluble 0.20 u 0.20 
Potassium, Soluble 5,000 u 5,000 
Magnesium, Soluble 28,400 5,000 



Table E-46 

(continued) 
Pa e 4 of 4 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

123-91-115-013 115 Manganese, Soluble 123 15.0 
(cont'd) Molybdenum, Soluble 100 u 100 

Sodium, Soluble 61,900 5,000 
Nickel, Soluble 40.0 u 40.0 
Lead, Soluble 90.0 u 90.0 
Antimony, Soluble 60.0 u 60.0 
Selenium, Soluble 100 u 100 
Thallium, Soluble 500 u 500 
Vanadium, Soluble 105 50.0 
Zinc, Soluble 20.0 u 20.0 

trj 
123-91-116-014 116 Silver, Soluble 10.0 u 10.0 

I Aluminum, Soluble 200 u 200 
w Arsenic, Soluble 500 u 500 
(X) Boron, Soluble 100 u 100 0 

Barium, Soluble 200 u 200 
Beryllium, Soluble 5.0 u 5.0 
Calcium, Soluble 39,800 5,000 
Cadmium, Soluble 5.0 u 5.0 
Cobalt, Soluble 50.0 u 50.0 
Chromium, Soluble 10.0 u 10.0 
Copper, Soluble 25.0 u 25.0 
Iron, Soluble 266 100 
Mercury, Soluble 0.20 u 0.20 
Potassium, Soluble 5,000 u 5,000 
Magnesium, Soluble 9,600 5,000 
Manganese, Soluble 53.7 15.0 
Molybdenum, Soluble 100 u 100 
Sodium, Soluble 35,200 5,000 
Nickel, Soluble 40.0 u 40.0 
Lead, Soluble 90.0 u 90.0 
Antimony, Soluble 60.0 u 60.0 
Selenium, Soluble 100 u 100 
Thallium, Soluble 500 u 500 
Vanadium, Soluble 50.0 u 50.0 
Zinc, Soluble 20.0 u 20.0 

•sampling locations are shown in Figure 2-19. 

~ - Undetected. Value reported is the detection limit value. 



Table E-47 
Second Phase samplinq Results for Total Metals in surface water 

at Ashland 1, Ashland 2, and seaway 
~age 1 of 6 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (ljg/L) (!Jg/L) 

123-91-110-001 110 Silver, Total 10.0 ub 10.0 
Aluminum, Total 276 200 
Arsenic, Total 500 u 500 
Boron, Total 314 100 
Barium, Total 200 u 200 
Beryllium, Total 5.0 u 5.0 
Calcium, Total 77,500 5,000 
Cadmium, Total 5.0 u s.o 
Cobalt, Total 50.0 u 50.0 
Chromium, Total 10.0 u 10.0 

M 
Copper, Total 25.0 u 25.0 

I Iron, Total 1,060 100 
w Mercury, Total 0.20 u 0.20 
to .... Potassium, Total 5,160 5,000 

Magnesium, Total 17,600 5,000 
Manganese, Total 120 15.0 
Molybdenum, Total 100 u 100 
Sodium, Total 27,900 5,000 
Nickel, Total 40.0 u 40.0 
Lead, Total 90.0 u 90.0 
Antimony, Total 60.0 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 500 u 500 
Vanadium, Total 50.0 u 50.0 
Zinc, Total 67.4 20.0 

123-91-111-002 111 Silver, Total 10.0 u 10.0 
Aluminum, Total 1,170 200 
Arsenic, Total 500 u 500 
Boron, Total 3,720 100 
Barium, Total 200 u 200 
Beryllium, Total 5.0 u 5.0 
Calcium, Total 137,000 5,000 
Cadmium, Total 5.0 u 5.0 
Cobalt, Total 50.0 u 50.0 
Chromium, Total 10.0 u 10.0 
Copper, Total 25.0 u 25.0 
Iron, Total 3,050 100 





Table E-47 

(continued) 
Pa e 3 of 6 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

123-91-113-004 113 Silver, Total 10.0 u 10.0 
Aluminum, Total 306 200 
Arsenic, Total 500 u 500 
Boron, Total 156 100 
Barium, Total 200 u 200 
Beryllium, Total 5.0 u 5.0 
Calcium, Total 63,900 5,000 
Cadmium, Total 5.0 u 5.0 
Cobalt, Total 50.0 u 50.0 
Chromium, Total 10.0 u 10.0 
Copper, Total 25.0 u 25.0 
Iron, Total 843 100 

l:lj Mercury, Total 0.20 u 0.20 
I Potassium, Total 5,000 u 5,000 w 

IX) Magnesium, Total 13,400 5,000 
w Manganese, Total 295 15.0 

Molybdenum, Total 100 u 100 
Sodium, Total 6,670 5,000 
Nickel, Total 40.0 u 40.0 
Lead, Total 90.0 u 90.0 
Antimony, Total 60.0 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 500 u 500 
Vanadium, Total 50.0 u 50.0 
Zinc, Total 24.1 20.0 

123-91-114-005 114 Silver, Total 10.0 u 10.0 
Aluminum, Total 890 200 
Arsenic, Total 500 u 500 
Boron, Total 2,840 100 
Barium, Total 200 u 200 
Beryllium, Total 5.0 u 5.0 
Calcium, Total 125,000 5,000 
Cadmium, Total s.o u s.o 
Cobalt, Total 50.0 u 50.0 
Chromium, Total 10.0 u 10.0 
Copper, Total 25.0 u 25.0 
Iron, Total 2,880 100 
Mercury, Total 0.20 u 0.20 
Potassium, Total 10,000 5,000 
Magnesium, Total 56,100 5,000 



Table E-47 

(continued) 
Page 4 of 6 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

123-91-114-005 114 Manganese, Total 1,640 15.0 
(cont'd) Molybdenum, Total 192 100 

Sodium, Total 86,200 5,000 
Nickel, Total 40.0 u . 40.0 
Lead, Total 90.0 u 90.0 
Antimony, Total 60.0 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 500 u 500 
Vanadium, Total 50.0 u 50.0 
Zinc, Total 42.0 20.0 

123-91-115-006 115 Silver, Total 10.0 u 10.0 
tr:1 Aluminum, Total 1,250 200 
I 
w Arsenic, Total 500 u 500 
00 Boron, Total 878 100 .eo. Barium, Total 200 u 200 

Beryllium, Total 5.0 u 5.0 
Calcium, Total 77,500 5,000 
Cadmium, Total 5.0 u 5.0 
Cobalt, Total 50.0 u 50.0 
Chromium, Total 10.0 u 10.0 
Copper, Total 25.0 u 25.0 
Iron, Total 1,940 100 
Mercury~ Total 0.20 u 0.20 
Potassium, Total 5,000 u 5,000 
Magnesium, Total 28,900 5,000 
Manganese, Total 159 15.0 
Molybdenum, Total 100 u 100 
Sodium, Total 60,600 5,000 
Nickel, Total 40.0 u 40.0 
Lead, Total 90.0 u 90.0 
Antimony, Total 60.0 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 500 u 500 
Vanadium, Total 109 50.0 
Zinc, Total 30.9 20.0 

123-91-116-007 116 Silver, Total 10.0 u 10.0 
Aluminum, Total 1,440 200 
Arsenic, Total 500 u 500 
Boron, Total 100 u 100 



Table E-47 

(continued) 
Pa e 5 of 6 

Detection 
Sample ID Sampling Concentration Limit 

Number Location• Analyte (pg/L) (pg/L) 

123-91-116-007 l16 Barium, Total 200 u 200 
(cont'd) Beryllium, Total 5.0 u 5.0 

Calcium, Total 37,000 5,000 
Cadmium, Total 5.0 u 5.0 
Cobalt, Total 50.0 u 50.0 
Chromium, Total 10.0 u 10.0 
Copper, Total 25.0 u 25.0 
Iron, Total 2,680 100 
Mercury, Total 0.20 u 0.20 
Potassium, Total 5,000 u 5,000 
Magnesium, Total 9,380 5,000 
Manganese, Total 83.7 15.0 

tz:l Molybdenum, Total 100 u 100 
I Sodium, Total 26,200 5,000 w 

(X) Nickel, Total 40.0 u 40.0 
l11 Lead, Total 90.0 u 90.0 

Antimony, Total 60.0 u 60.0 
Selenium, Total 100 u 100 
Thallium, Total 500 u 500 
Vanadium, Total 50.0 u 50.0 
Zinc, Total 27.5 20.0 

123-91-110-008 110 Silver, Total 10.0 u 10.0 
Aluminum, Total 200 u 200 
Arsenic, Total 500 u 500 
Boron, Total 317 100 
Barium, Total 200 u 200 
Beryllium, Total 5.0 u 5.0 
Calcium, Total 77,500 5,000 
Cadmium, Total 5.0 u 5.0 
Cobalt, Total 50.0 u 50.0 
Chromium, Total 10.0 u 10.0 
Copper, Total 25.0 u 25.0 
Iron, Total 126 100 
Mercury, Total 0.20 u 0.20 
Potassium, Total 5,000 u 5,000 
Magnesium, Total 18,500 5,000 
Manganese, Total 115 15.0 
Molybdenum, Total 100 u 100 
Sodium, Total 30,600 5,000 



Page 6 of 6. 

Sample ID 
Number 

123-91-110-008 
(cont'd) 

sampling 
Location• 

110 

Table E-47 

(continued) 

Analyte 

Nickel, Total 
Lead, Total 
Antimony, Total 
Selenium, Total 
Thallium, Total 
Vanadium, Total 
Zinc, Total 

•sampling locations are shown in Figure 2-19. 

~ - Undetected. Value reported is the detection limit value. 

Concentration 
(IJg/L) 

40.0 u 
90.0 u 
60.0 u 

100 u 
500 u 
50.0 u 
35.2 

Detection 
Limit 
(IJg/L) 

40.0 
90.0 
60.0 

100 
500 
50.0 
20.0 



Table E-48 
second Phase Samplinq Results for vocs in surface Water at Ashland 1, Ashland 2, and seaway 

Pa e 1 of 2 

Concentration (MgLLl~ by SamRle ID and Location• Detection 
123-91-110 123-91-111 123-91-112 123-91-113 123-91-114 Limit 

Analyte 110 111 112 113 114 {Pg/L) 

Chloromethane 10 ub 10 u 10 u 10 u 10 u 10 
Bromomethane 10 u 10 u 10 u 10 u 10 u 10 
Vinyl chloride 10 u 10 u 10 u 10 u 10 u 10 
Chloroethane 10 u 10 u 10 u 10 u 10 u 10 
Methylene chloride 19 sa 28 B 18 B 51 B 20 B 10 
Acetone 15 B 99 B 38 B 38 B 42 B 20 
carbon Disulfide 5 u 5 u 5 u 5 u 5 u 5 
1,1-Dichloroethene 5 u 5 u 5 u 5 u 5 u 5 
1,1-Dichloroethane 5 u 1 .r 5 u 5 u 5 u 5 
1,2-Dichloroethene (total) 5 u 5 u 5 u 14 5 u 5 

l;lj Chloroform 5 u 5 u 5 u 5 u 5 u 5 I 
w 1,2-Dichloroethane 5 u 5 u 5 u 5 u 5 u 5 
00 2-Butanone 10 u 94 10 u 10 u 29 10 .._J 

1,1,1-Trichloroethane 2 J 2 J 5 u 5 u 5 u 5 
Carbon tetrachloride 5 u 5 u 5 u 5 u 5 u 5 
Vinyl acetate 10 u 10 u io u 10 u 10 u 10 
Bromodichloromethane 5 u 5 u 5 u 5 u 5 u 5 
1,2-Dichloropropane 5 u 5 u 5 u 5 u 5 u 5 
cis-1,3-Dichloropropene 5 u 5 u 5 u 5 u 5 u 5 
Trichloroethane 5 u 5 u 5 u 2 J 5 u 5 
Dibromochloromethane 5 u 5 u 5 u 5 u 5 u 5 
1,1,2-Trichloroethane 5 u 5 u 5 u 5 u 5 u 5 
Benzene 110 44 5 u 450 E• 5 u s 
trans-1,3-Dichloropropene 5 u 5 u 5 u 5 u 5 u s 
2-Chloroethylvinylether 10 u 10 u 10 u 10 u 10 u 10 
Bromoform s u 5 u 5 u 5 u 5 u 5 
4-Methyl-2-pentanone 10 u 4 J 10 u 10 u 10 u 10 
2-Hexanone 10 u 10 u 10 u 10 u 10 u 10 
Tetrachloroethane 5 u 5 u 5 u 5 u 5 u 5 
1,1,2,2-Tetrachloroethane 5 u 5 u 5 u 5 u 5 u 5 
Toluene 5 6 5 u 3,500 E 5 u 5 
Chlorobenzene 5 u 5 u 5 u 5 u 5 u 5 
Ethylbenzene 1 J 1 J 5 u 45 5 u 5 
Styrene 5 u 5 u 5 u 5 u 5 u 5 
Xylene (total) 4 J 4 J 5 u 770 E 5 u 5 
Acrolein 10 u 10 u 10 u 10 u 10 u 10 
Acrylonitrile 10 u 10 u 10 u 10 u 10 u 10 



tt:l 
I 
w 
(X) 
(X) 

Pa e 2 of 2 

Table E-48 
(continued) 

Concent'ration (Ug/Ll, by Sample ID and Location• 
123-91-115 123-91-116 

Analyte 115 116 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Vinyl acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
Acrolein 
Acrylonitrile 

10 u 
10 u 
10 u 
10 u 
29 B 
39 B 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

•sampling locations are shown in Figure 2-19. 
"u - Undetected. Value reported is the detection limit value. 
0 8 - Detected in associated blank. 
dJ - Value estimated by laboratory. 

10 u 
10 u 
10 u 
10 u 
18 B 
34 B 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

•E - Value out of range for first analytical run. Sample diluted and analyses rerun to 
determine concentration. 

Detection 
Limit 

(pg/L) 

10 
10 
10 
10 
10 
20 

5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 

10 
10 

5 
5 
5 
5 
5 
5 
5 

10 
10 



Table E-49 
Second Phase Sampling Results for BNAEs in Surface Water at Ashland 1, Ashland 2, and Seaway 

Pa e 1 of 2 

Concentration {~gll~, b~ SarnQle ID and Location• 
123-91-110-001 123-91-111-002 123-91-112-003 123-91-113-004 123-91-114-005 123-91-115-006 123-91-116-006 Detection Analyte 110 111 112 113 114 115 116 Limit 

Phenol 10 ub 33 10 u 8 J( 10 u 10 u 10 u 10 
bts(2-Chloroethyl)ether 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 2-Chlorophenol 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
1,3-Dtchlorobenzene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
1,4-Dfchlorobenzene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Benzyl alcohol 10 u 3 J 10 u 2 J 10 u 10 u 10 u 10 
1,2-Dtchlorobenzene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2-Methylphenol 10 u 10 u 10 u 65 10 u 10 u 10 u 10 
bts(2-Chlorotsopropyl)ether 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
4-Methylphenol 10 u 6 J 10 u 15 10 u 10 u 10 u 10 
N-Nftroso-Df-n-propylamfne 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Hexachloroethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Nitrobenzene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
lsophorone 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2-Nftrophenol 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2,4-Dfmethylphenol 10 u 10 u 10 u 23 10 u 10 u 10 u 10 

1:':1 Benzoic acid 50 u 13 J 50 u 6 J 50 u 50 u 50 u 50 I bls(2-Chloroethoxy)methane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 w 
00 2,4-Dfchlorophenol 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
~ 1,2,4-Trfchlorobenzene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 

Naphthalene 10 u 2 J 10 u 10 u 10 u 10 u 10 u 10 
4-Chloroanflfne 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Hexachlorobutadfene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
4-Chloro-3-methylphenol 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2-Methylnaphthalene 10 u 5 J 10 u 10 u 10 u 10 u 10 u 10 
Hexachlorocyclopentadfene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2,4,6-Trfchlorophenol 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2,4,5-Trfchlorophenol 50 u 50 u so u 50 u 50 u so u 50 u 50 
2-Chloronaphthalene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2-Nftroanf l fne 50 u so u 50 u 50 u 50 u 50 u 50 u 50 
Dfmethylphthalate 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Acenaphythylene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2,6-Dinitrotoluene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
3-Nitroanfl fne 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 
Acenaphthene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2,4-Dinitrophenol 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 
4-Nftrophenol 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 
Dibenzofuran 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
2,4-Dfnftrotoluene 10 u . 10 u 10 u 10 u 10 u 10 u 10 u 10 
Diethylphthalate 10 u 3 J 10 u 10 u 10 u 10 u 10 u 10 
4-Chlorophenyl-phenylether 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Fluorene 10 u 10 u 10 u 10 u 10 u 5 J 10 u 10 



Table E-49 
(continued) 

Concentration ~1:!9lll 1 bv Samle ID and Location' Detection 
123-91-110-001 123-91-111-002 123-91-112-003 123-91-113-004 123-91-114-005 123-91-115-006 123-91-116-006 Limit 

Analyte 110 111 112 113 114 115 116 (#lg/L) 

4-Nitroaniline 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 
4,6-Dinitro-2-methylphenol 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 
N-Nitrosodiphenylemfne (d) 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
4-Bromophenyl-phenylether 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Hexachlorobenzene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Pentachlorophenol 50 u 50 u 50 u 2 50 u 50 u 50 u 50 
Phenanthrene 1 J 10 u 10 u 10 u 10 u 6 J 10 u 10 
Anthracene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Di·n-Butylphthalate 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Fluoranthene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Pyrene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Butylbenzylphthalate 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
3,3 1-Dichlorobenzidine 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 
Benzo(a)anthracene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Chrysene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
bisC2-Ethylhexyl)phthalate 10 u 10 u 10 u 1 J 10 u 19 u 10 u 10 
Di-n-Octyl phthalate 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 

to:! Benzo(b)fluoranthene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
I Benzo(k)fluoranthene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 w 

\0 Benzo(a)pyrene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
0 Jndeno(1,2,3-cd)pyrene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 

Dibenzo(a,h)anthracene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Benzo(g,h,i)perylene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
N-Nitrosodimethylamine 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 
Benzidine 50 u 50 u 50 u 50 u 50 u 50 u 50 u 50 
1,2-Diphenylhydrazine 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 

•sampling locations are shown fn Figure 2-19. 

"u - Undetected. Value reported is the detection limit value. 

cJ - Value estimated by laboratory. 



Table E-so 
Background Sampling Results for Metals in Soil at Ashland 2 south 

Pa e 1 of 11 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH001b B55G030 0-2 Silver, total 4.4 2.3 
Arsenic, total 23.2 U" 23.2 
Aluminum, total 13500 46.4 
Beryllium, total 1.2 u 1.2 
Barium, total 133 46.4 
Boron, total 23.2 u 23.2 
Calcium, to.tal 41000 1160 
Magnesium, total 12600 1160 
Potassium, total 1910 1160 
Iron, total 25200 23.2 

tz:1 Copper, total 19.1 5.8 
I Chromium, total 21 2.3 

w Cobalt, total 11.6 u 11.6 \0 ..... Cadmium, total 1.2 u 1.2 
Vanadium, total 23.4 11.6 
Zinc, total 80.9 4.6 
Thallium, total 47.5 23.2 
Selenium, total 174 23.2 
Antimony, total 9.3 u 9.3 
Lead, total 30.6 23.2 
Nickel, total 25.7 9.3 
Sodium, total 1160 u 1160 
Molybdenum, total 23.2 u 23.2 
Manganese, total 1060 3.5 

155CH002b B55G031 0-2 Silver, total 5.3 1.7 
Aluminum, total 18600 34.6 
Beryllium, total 1.2 0.87 
Barium, total 139 34.6 
Boron, total 17.3 u 17.3 
Arsenic, total 17.3 u 17.3 
Calcium, total 14300 866 
Sodium, total 866 u 866 
Vanadium, total 26.7 8.7 
Zinc, total 99 3.5 
Thallium, total 55.5 17.3 
Selenium, total 186 17.3 
Antimony, total 6.9 u 6.9 
Lead, total 39.8 17.3 
Nickel, total 29 6.9 



Table E-50 
(continued) 

Pa e 2 of 11 

Detection 
Sample ID Borehole S~ple Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH002b B55G031 0-2 Molybdenum, total 17.3 u 17.3 
(cont'd) Manganese, total 611 2.6 

Magnesium, total 8180 866 
Potassium, total 2570 866 
Iron, total 28700 17.3 
Copper, total 16.9 4.3 
Chromium, total 27.4 1.7 
Cobalt, total 11.3 8.7 
Cadmium, total 0.87 u 0.87 

155CH003b B55G031 2-6 Silver, total 4.1 2.0 
Arsenic, total 20.3 u 20.3 

t'j Calcium, total 59400 1010 
I Sodium, total 1010 u 1010 w 

\0 Lead, total 33.9 20.3 
N Vanadium, total 22.6 10.1 

Zinc, total 86.3 Ll 
Thallium, total 48.4 .3 
Selenium, total 158 "1,).3 
Antimony, total 8.1 u 8.1 
Nickel, total 18.4 8.1 
Molybdenum, total 20.3 u 20.3 
Manganese, total 39B 3.0 
Magnesium, total 17100 1010 
Potassium, total 2710 1010 
Iron, total 23100 20.3 
Copper, total 15 5.1 
Chromium, total 25.2 2.0 
Cobalt, total 10.1 u 10.1 
Cadmium, total 1 u 1.0 
Beryllium, total 1 u 1.0 
Barium, total 111 40.5 
Boron, total 20.3 u 20.3 
Aluminum, total 14700 40.5 

155CH004 B55G036 0-2 Silver, total 2.2 u 2.2 
Arsenic, total 22.3 u 22.3 
Barium, total 142 44.6 
Boron, total 22.3 u 22.3 
Beryllium, total 1.3 1.1 
Cadmium, total 1.1 u 1.1 



Table B-so 
(continued) 

Eage 3 0~ 11 
Detection 

Sample ID Borehole Sample Depth Concentration Limit 
Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH004 B55G036 0-2 copper, total 15.6 5.6 
(cont'd) Magnesium, total 7720 1110 

Molybdenum, total 22.3 u 22.3 
Manganese, total 924 3.3 
Potassium, total 1690 1110 
Iron, total 36600 22.3 
Chromium, total 32.4 2.2 
Cobalt, total 12.8 11.1 
Calcium, total 8020 1110 
Aluminum, total 23500 44.6 
Sodium, total 1110 u 1110 
Nickel, total 24.5 8.9 

1:':1 Selenium, total 215 22.3 
I Zinc, total 129 4.5 w 

\0 Vanadium, total 35.6 11.1 
w Thallium, total 66.6 22.3 

Antimony, total 8.9 u 8.9 
Lead, total 52.8 22.3 

15SCH005 BSSG036 2-6 Silver, ·total 1.8 u 1.8 
Selenium, total 111 17.6 
Zinc, total 77.8 3.5 
Vanadium, total 23.2 8.8 
Thallium, total 49 17.6 
Boron, total 17.6 u 17.6 
Calcium, total 60600 878 
Beryllium, total 0.88 u 0.88 
Barium, total 101 35.1 
Arsenic, total 17.6 u 17.6 
Aluminum, total 13000 35.1 
Cadmium, total 0.88 u 0.88 
Cobalt, total 8.8 u 8.8 
Iron, total 20100 17.6 
Potassium, total 2480 878 
Manganese, total 464 2.6 
Antimony, total 7 u 7.0 
Lead, total 25.9 17.6 
Nickel, total 17 7.0 
Sodium, total 878 u 878 
Molybdenum, total 17.6 u 17.6 



Table E-50 

(continued) 
Pa e 4 of 11 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH005 B55G036 2-6 Magnesium, total 14800 878 
(cont'd} Copper, total 16.1 4.4 

Chromium, total 19.8 1.8 

155CH008 B55G043 0-2 Silver, total 2.1 u 2.1 
Barium, total 106 41.7 
Cadmium, total 1 u 1.0 
Copper, total 10 5.2 
Potassium, total 1340 1040 
Molybdenum, total 20.8 u 20.8 
Lead, total 36 20.8 
Thallium, total 52.8 20.8 

1:":1 Zinc, total 102 4.2 
I Vanadium, total 24.4 10.4 w 

\0 Selenium, total 147 20.8 
.too Antimony, total. 8.3 u 8.3 

Nickel, total 21.2 8.3 
Sodium, total 1040 u 1040 
Manganese, total 313 3.1 
Magnesium, total 5110 1040 
Mercury, total 0.11 u 0.11 
Iron, total 27100 20.8 
Chromium, total 24.5 2.1 
Cobalt, total 10.4 u 10.4 
Calcium, total 2030 1040 
Beryllium, total 1.1 1.0 
Boron, total 20.8 u 20.8 
Aluminum, total 19100 41.7 
Arsenic, total 20.8 u 20.8 

15SCH009 BSSG043 2-6 Silver, total 2.8 u 2.8 
Potassium, total 1890 1380 
Magnesium, total 37100 1380 
Nickel, total 28.5 11.1 
Selenium, total 189 27.7 
Antimony, total 11.1 u 11.1 
Lead, total 35.6 27.7 
Sodium, total 1380 u 1380 
Molybdenum, total 27.7 u 27.7 
Manganese, total 823 4.2 



Table E-50 

(continued) 
Pa e 5 of 11 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH009 B55G043 2-6 Arsenic, total 27.7 u 27.7 
(cont'd) Boron, total 27.7 u 27.7 

Barium, total 131 55.4 
Calcium, total 118000 1380 
Beryllium, total 1.4 u 1.4 
Aluminum, total 15400 55.4 
Cadmium, total 1.4 u 1.4 
Cobalt, total 13.8 u 13.8 
Chromium, total 24.1 2.8 
Mercury, total 0.15 u 0.15 
Iron, total 29000 27.7 
Thallium, total 72.5 27.7 

t'1 Vanadium, total 31.6 13.8 
I Zinc, total 113 5.5 w 

\0 Copper, total 27.5 6.9 
(.11 

155CH012b B55G045 0-2 Silver, total 1.9 u 1.9 
Arsenic, total 19 u 19.0 
Barium, total 80.2 37.9 
Calcium, total 4760 948 
Cobalt, total 9.5 u 9.5 
Copper, total 14 4.7 
Potassium, total 1280 948 
Manganese, total 266 2.8 
Sodium, total 948 u 948 
Lead, total 48.4 19.0 
Selenium, total 143 19.0 
Vanadium, total 27 9.5 
Zinc, total 102 3.8 
Thallium, total 46.1 19.0 
Antimony, total 7.6 u 7.6 
Nickel, total 18.2 7.6 
Molybdenum, total 19 u 19.0 
Magnesium, total 4330 948 
Iron, total 23700 19.0 
Chromium, total 23.7 1.9 
Cadmium, total 0.95 u 0.95 
Beryllium, total 0.95 u 0.95 
Boron, total 19 u 19.0 
Aluminum, total 16600 37.9 



Table E-50 

(continued) 
Pa e 6 of 11 

Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH013b B55G045 2-6 Silver, total 1.7 u 1.7 
Chromium, total 17.2 1.7 
Copper, total 17.4 4.1 
Potassium, total 1200 826 
Magnesium, total 13400 826 
Manganese, total 460 2.5 
Sodium, total 826 u 826 
Nickel, total 18 6.6 
Lead, total 24.1 16.5 
Selenium, total 107 16.5 
Thallium, total 43.7 16.5 
Vanadium, total 19.5 8.3 

pj Zinc, total 66.1 3.3 
I Antimony, total 6.6 u 6.6 w 

16~5 \0 Molybdenum, total 16.5 u 
0\ Iron, total 18400 16.5 

Barium, total 92.2 33.1 
Beryllium, total 0.83 u 0.83 
Calcium, total 66100 826 
Cobalt, total 8.3 u 8.3 
Cadmium, total 0.83 u 0.83 
Arsenic, total 16.5 u 16.5 
Boron, total 16.5 u 16.5 
Aluminum, total 11900 33.1 

155CH016 B55G041 0-2 Silver, total 1.9 u 1.9 
Nickel, total 15.3 7.4 
Lead, total 48.8 18.5 
Selenium, total 223 18.5 
Thallium, total 71.5 18.5 
Vanadium, total 27.5 9.3 
Zinc, total 108 3.7 
Antimony, total 7.4 u 7.4 
Cobalt, total 9.3 u 9.3 
Chromium, total 27.9 1.9 
Copper, total 7.9 4.6 
Iron, total 37200 18.5 
Potassium, total 1750 926 
Magnesium, total 3500 926 
Manganese, total 420 2.8 



Table E-so 
(continued) 

Pa e 7 of 11 
Detection 

Sample ID Borehole Sample Depth Concentration Limit 
Number Number• (ft) Analyte (mgfkg) (mg/kg) 

155CH016 B55G041 0-2 Sodium, total 926 u 926 
(cont'd) Molybdenum, total 18.5 u 18.5 

Cadmium, total 0.93 u 0.93 
Barium, total 121 37.0 
Beryllium, total 1.1 0.93 
Calcium, total 1920 926 
Arsenic, total 18.5 u 18.5 
Boron, total 18.5 u 18.5 
Aluminum, total 24200 37.0 

155CH017 B55G041 2-6 Silver, total 1.6 u 1.6 
Arsenic, total 16.4 u 16.4 

1:':1 Zinc, total 75.7 3.3 
I 

w Copper, total 17.1 4.1 
\0 Iron, total 19500 16.4 
~ 

Potassium, total 1510 820 
Manganese, total 377 2.5 
Molybdenum, total 16.4 u 16.4 
Sodium, total 820 u 820 
Nickel, total 26.7 6.6 
Lead, total 25.2 16.4 
Antimony, total 6.6 u 6.6 
Selenium, total 120 16.4 
Vanadium, total 20.2 8.2 
Thallium, total 45.1 16.4 
Magnesium, total 16000 820 
Beryllium, total 0.82 u 0.82 
Cadmium, total 0.82 u 0.82 
Cobalt, total 8.2 u 8.2 
Chromium, total 18.8 1.6 
Calcium, total 45600 820 
Barium, total 147 32.8 
Boron, total 16.4 u 16.4 
Aluminum, total. 12500 32.8 

155CH018 B55G044 0-2 Silver, total 1.6 u 1.6 
Arsenic, total 16.2 u 16.2 
Cadmium, total 0.96 0.81 
Cobalt, total 8.7 8.1 
Manganese, total 455 2.4 



Table E-50 

(continued) 
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Detection 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mgfkg) 

155CH018 BSSG044 0-2 Molybdenum, total 16.2 u 16.2 
(cont'd) Nickel, total 22.9 6.5 

Lead, total 46 16.2 
Selenium, total 158 16.2 
Thallium, total 53.7 16.2 
Vanadium, total 27.1 8.1 
Zinc, total 90.2 3.2 
Antimony, total 6.5 u 6.5 
Sodium, total 811 u 811 
Chromium, total 25.1 1.6 
Copper, total 11.7 4.1 
Iron, total 25500 16.2 

to:! Magnesium, total 4150 811 
I Potassium, total 1240 811 w 

\D Calcium, total 4450 811 
(X) Beryllium, total 0.81 u 0.81 

Barium, total 83.9 32.4 
Boron, total 16.2 u 16.2 
Aluminum, total 15900 32.4 

155CH019 B55G044 2-6 Silver, total 1.9 u 1.9 
Manganese, total 512 2.9 
Molybdenum, total 19.1 u 19.1 
Sodium, total 956 u 956 
Nickel, total 24.6 7.7 
Lead, total 31.5 19.1 
Antimony, total 7.7 u 7.7 
Thallium, total 53.7 19.1 
Vanadium, total 23.9 9.6 
Zinc, total 75.7 3.8 
Selenium, total 133 19.1 
Boron, . total 19.1 u 19.1 
Chromium, total 22.4 1.9 
Copper, total 17.3 4.8 
Iron, total 22800 19.1 
Potassium, total 2070 956 
Magnesium, total 15800 956 
Cobalt, total 9.6 u 9.6 
Cadmium, total 0.96 u 0.96 
Calcium, total 50000 956 



Table E-50 
(continued) 

Pa e 9 of 11 

Detection 
Sample ID Borehole Sample Depth concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH019 B55G044 2-6 Beryllium, total 0.96 u 0.96. 
(cont'd) Barium, total 104 38.3 

Arsenic, total 19.1 u 19.1 
Aluminum, total 14200 38.3 

155CH022b B55G039 0-2 Silver, total 2.5 u 2.5 
Lead, total 47.2 25.1 
Antimony, total 10 u 10.0 
Selenium, total 192 25.1 
Thallium, total 68.3 25.1 
Vanadium, total 23.7 12.5 
Zinc, total 100 5.0 

M Beryllium, total 1.4 1.3 
I Chromium, total 24 2.5 w 

\0 Copper, total 25.8 6.3 
\0 Magnesium, total 3760 1250 

Manganese, total 224 3.8 
Molybdenum, total 25.1 u 25.1 
Sodium, total 1250 u 1250 
Nickel, total 27.7 10.0 
Potassium, total 1250 u 1250 
Iron, total 31500 25.1 
Cobalt, total 12.5 u 12.5 
Cadmium, total 1.3 u 1.3 
Calcium, total 3640 1250 
Barium, total 165 50.2 
Boron, total 25.1 u 25.1 
Arsenic, total 25.1 u 25.1 
Aluminum, total 18400 50.2 

155CH023b B55G039 2-6 Silver, total 1.9 u 1.9 
Thallium, total 56.4 18.5 
Vanadium, total 21.7 9.3 
Zinc, total 95.7 3.7 
Copper, total 19.8 4.6 
Iron, total 25900 18.5 
Potassium, total 1490 927 
Molybdenum, total 18.5 u 18.5 
Sodium, total 927 u 927 
Nickel, total 22 7.4 



Table E-50 

(continued) 
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Detectlon 
Sample ID Borehole Sample Depth Concentration Limit 

Number Number• (ft) Analyte (mg/kg) (mg/kg) 

155CH023b B55G039 2-6 Lead, total 25.4 18.5 
(cont'd) Antimony, total 7.4 u 7.4 

Selenium, total 156 18.5 
Manganese, total 576 2.8 
Magneslum, total 13000 927 
i''hromlum, total 19.2 1.9 
Cobalt, total 9.3 9.3 
Cadmium, total 0.93 u 0.93 
Calcium, total 44900 927 
Boron, total 18.5 u 18.5 
Barium, total 105 37.1 
Beryllium, total 0.93 u 0.93 

1:":1 Arsenic, total 18.5 u 18.5 
I Aluminum, total 11700 37.1 
~ 
0 
0 155CH026b B55W034 0-2 Silver, total 2.3 u 2.3 

Cadmium, total 1.2 u 1.2 
Cobalt, total 11.7 u 11.7 
Chromium, total 17.7 2.3 
Copper, total 15.1 5.9 
Iron, total 20400 23.4 
Zinc, total 66.7 4.7 
Vanadium, total 31.8 11.7 
Thallium, total 34.3 23.4 
Potassium, total 1170 u 1170 
Selenium, total 130 23.4 
Antimony, total 9.4 u 9.4 
Lead, total 46.8 23.4 
Nickel, total 22.6 9.4 
Sodium, total 1170 u 1170 
Molybdenum, total 23.4 u 23.4 
Manganese, total 707 3.5 
Magnesium, total 3020 1170 
Barium, total 85.9 46.8 
Beryllium, total 1.2 u 1.2 
Calcium, total 1490 1170 
Arsenic, total 23.4 u 23.4 
Boron, total 23.4 u 23.4 
Aluminum, total 11100 46.8 
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Sample ID 
Number 

155CH027b 

Borehole 
Number• 

BSSW034 

Sample Depth 
(ft) 

2-6 

•sampling locations are shown in Figure 2-10. 

Table E-so 
(continued) 

Analyte 

Silver, total 
Cadmium, total 
Cobalt, total 
Chromium, total 
Copper, total 
Iron, total 
Zinc, total 
Vanadium, total 
Potassium, total 
Magnesium, total 
Thallium, total 
Selenium, total 
Antimony, total 
Lead, total 
Nickel, total 
Sodium, total 
Molybdenum, total 
Manganese, total 
Barium, total 
Beryllium, total 
Calcium, total 
Arsenic, total 
Boron, total 
Aluminum, total 

~sed to determine background values for Tonawanda soil (See Table 4-2). 

0 U - Undetected. Value reported is the detection limit value. 

Concentration 
(mg/kg) 

2.1 u 
1 u 

10.5 u 
17.9 
21.4 

16400 
66.2 
24.2 

1050 u 
18400 

35 
96.4 
8.9 

27.8 
21.1 

1050 u 
20.9 u 

581 
104 

1 u 
60300 

20.9 u 
20.9 u 

9280 

Detection 
Limit 

(mgfkg) 

2.1 
1.0 

10.5 
2.1 
5.2 

20.9 
4.2 

10.5 
1050 
1050 

20.9 
20.9 
8.4 

20.9 
8.4 

1050 
20.9 
3.1 

41.9 
1.0 

1050 
20.9 
20.9 
41.9 



Table E-51 
Backqround Samplinq Results for vocs in Soil at Ashland 2 south 

Page 1 of 5 

Analyte 

Chloromethane 
Bromoethane 
Dichlorodifluoromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichlorethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total xylenes 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Concentration 
155CH001 
B55G030 
(0-2 ft) 

2 ub 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 ·U 

Cug/L), by Sample ID, 
155CH002 
BSSG031 
(0-2 ft) 

10 u 
10 u 
10 u 
10 u 
10 u 
20 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

Location•, Depth 
155CH003 
BSSWG031 
(2-6 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Detection 
Limit 

(pg/kg) 

2 
2 
2 
2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Table E-51 
(continued) 

Pa e 2 of 5 
Concentration {UQlL), by SamRle ID 1 Location•, DeRth 
155CH004 155CH005 155CH008 Detection 
B55G036 BSSG036 B55G043 Limit 

Analyte (0-2 ft) (2-6 ft) (0-2 ft) (I.Jg/kg) 

Chloromethane 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 

P:l 1,2-Dichloroethane 1 u 1 u 1 u 1 
I 
~ 1,1,1-Trichloroethane 1 u 1 u 1 u 1 
0 Carbon tetrachloride 1 u 1 u 1 u 1 
w Bromodichloromethane 1 u 1 u 1 u 1 

1,2-Dichloropropane 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 
Trichloroethane 1 u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 
Toluene 12 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 
1 ,·3-Dichlorobenzene 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 
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Analyte 

Chloromethane 
Bromoethane 
Dichlorodifluoromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichlorethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethane 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total xylenes 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Table E-51 

(continued) 

Concentration <uq/Ll, by 
155CH009 155CH012 

BSSG043 BSSG045 
(2-6 ft) (0-2 ft) 

2 u 2 u 
2 u 2 u 
2 u 2 u 
2 u 2 u 
2 u 2 u 
4 u 4 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u 1 u. 
1 u 1 u 
1 u 1 u 

Sample ID, Location•, 
155CH013 

BSSG045 
(2-6 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Depth 
155CH016 

BSSG041 
(0-2 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

19 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Detection 
Limit 

(pgfkg) 

2 
2 
2 
2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Table E-51 
(continued) 

Pa e 4 of 5 
Concentration {~gLL} 1 by Sam12le ID 1 Location• 1 De]2th 

155CH017 155CH018 155CH019 155CH022 Detection 
B55G041 B55G044 BSSG044 BSSG039 Limit 

Artal:yte (2-6 ft) (0-2 ft) (2-6 ft) (0-2 ft) (J.'g/kg) 

Chloromethane 2 u 2 u 2 u 2 u 2 
Bromoethane 2 u 2 u 2 u 2 u 2 
Dichlorodifluoromethane 2 u 2 u 2 u 2 u 2 
Vinyl chloride 2 u 2 u 2 u 2 u 2 
Chloroethane 2 u 2 u 2 u 2 u 2 
Methylene chloride 4 u 4 u 4 u 4 u 4 
Trichlorofluoromethane 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethene 1 u 1 u 1 u 1 u 1 
1,1-Dichloroethane 1 u 1 u 1 u 1 u 1 
trans-1,2-Dichlorethane 1 u 1 u 1 u 1 u 1 
Chloroform 1 u 1 u 1 u 1 u 1 

t'l 1,2-Dichloroethane 1 u 1 u 1 u 1 u 1 
I 1,1,1-Trichloroethane 1 u 1 u 1 u 1 u 1 ~ 

0 Carbon tetrachloride 1 u 1 u 1 u 1 u 1 
U1 Bromodichloromethana 1 u 1 u 1 u 1 u 1 

1,2-Dichloropropane 1 u 1 u 1 u 1 u 1 
trans-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
Trichloroethane 1 u i u 1 u 1 u 1 
Dibromochloromethane 1 u 1 u 1 u 1 u 1 
1,1,2-Trichloroethane 1 u 1 u 1 u 1 u 1 
Benzene 1 u 1 u 1 u 1 u 1 
cis-1,3-Dichloropropene 1 u 1 u 1 u 1 u 1 
2-Chloroethylvinylether 1 u 1 u 1 u 1 u 1 
Bromoform 1 u 1 u 1 u 1 u 1 
Tetrachloroethane 1 u 1 u 1 u 1 u 1 
1,1,2,2-Tetrachloroethane 1 u 1 u 1 u 1 u 1 
Toluene 1 u 1 u 1 u 1 u 1 
Chlorobenzene 1 u 1 u 1 u 1 u 1 
Ethylbenzene 1 u 1 u 1 u 1 u 1 
Total xylenes 1 u 1 u 1 u 1 u 1 
1,2-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,3-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
1,4-Dichlorobenzene 1 u 1 u 1 u 1 u 1 
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Analyte 

Chloromethane 
Bromoethane 
Dichlorodifluoromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
trans-1,2-Dichlorethane 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total xylenes 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Table E-51 

(continued) 

Concentration (Ug/L), by Sample ID, 
155CH023 

B55G039 
(2-6 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1. u 
1 u 
1 u 
1 u 
1 u 

57 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

155CH026 
B55G034 

(0-2 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

•sampling locations are shown in Figure 2-10. 

~ - Undetected. Value reported is the detection limit value. 

Location•, 
155CH027 
B55G034 
(2-6 ft) 

2 u 
2 u 
2 u 
2 u 
2 u 
4 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
3 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

Depth 
Detection 

Limit 
(pg/kg) 

2 
2 
2 
2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0 Sample was diluted before analysis; the increased detection limits reflect the dilution factor. 
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Sample ID 
Number 

155CH001 

Table E-52 
Background sampling Results for BNAEs in Soil at Ashland 2 South 

Sampling 
Location• 

BSSG030 

Sample Depth 
(ft) 

0-2 

Analyte 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4 1 6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k}fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 

Concentration 
(pgfkg) 

400 ub 
400 u 
400 u 
400 u 

2000 u 
400 u 
400 u 
400 u 

2000 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
400 u 
790 u 

2000 u 
2000 u 

400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
2000 u 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
·400 u 

2000 u 
400 u 
400 u 
400 u 
400 u 

Detection 
Limit 

(pgfkg) 

400 
400 
400 
400 

2000 
400 
400 
400 

2000 
400 
400 
400 
400 
400 
400 

2000 
400 
790 

2000 
2000 

400 
400 
400 
400 
400 

2000 
2000 

400 
400 
400 
400 
400 
400 
400 
400 

2000 
400 
400 
400 
400 



Table E-52 

(continued) 
Page 2 of 28 

Detection 
Sample ID Sampling Sample Depth concentration Limit 

Number Location• (ft) Analyte (~g/kg) (~g/kg) 

l55<;!H001 B55G030 0-2 bis(2-Ethylhexyl)phthalate 400 u 400 
(cont'd) Butylbenzylphthalate 400 u 400 

Chrysene 400 u 400 
Di-n-butylphthalate 240 J" 400 
Di-n-octylphthalate 400 u 400 
Dibenz(a,h)anthracene 400 u 400 
Dibenzofuran 400 u 400 
Diethylphthalate 400 u 400 
Dimethylphthalate 400 u 400 
Fluoranthene 400 u 400 
Fluorene 400 u 400 

t>:l 
Hexachlorobenzene 400 u 400 

I Hexachlorobutadiene 400 u 400 
~ Hexachlorocyclopentadiene 400 u 400 
0 
co Hexachloroethane 400 u 400 

Indeno(1,2,3-cd)pyrene 400 u 400 
Isophorone 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
N-nitrosodiphenylamine 400 u 400 
Naphthalene 400 u 400 
Nitrobenzene 400 u 400 
Pentachlorophenol 2000 u 2000 
Phenanthrene 400 u 400 
Phenol 400 u 400 
Pyrene 400 u 400 

155CH002 B55G031 0-2 1,2,4-Trichlorobenzene 370 u 310 
1,2-Dichlorobenzene 370 u 310 
1,3-Dichlorobenzene 370 u 370 
1,4-Dichlorobenzene 370 u 370 
2,4,5-Trichlorophenol 1800 u 1800 
2,4,6-Trichlorophenol 370 u 370 
2,4-Dichlorophenol 370 u 370 
2,4-Dimethylphenol 370 u 370 
2,4-Dinitrophenol 1800 u 1800 
2,4-Dinitrotoluene 370 u 370 
2,6-Dinitrotoluene 370 u 370 
2-Chloronaphthalene 370 u 370 
2-Chlorophenol 370 u 370 
2-Methylnaphthalene 370 u 370 
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Sample ID 
Number 

155CH002 
(cont'd) 

Sampling 
Location• 

B55G031 

Sample Depth 
(ft) 

0-2 

Table E-52 

(continued) 

Analyte 

2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Concentration 
(,ug/kg) 

370 u 
1800 u 

370 u 
740 u 

1800 u 
1800 u 

370 u 
370 u 
370 u 
370 u 
370 u 

1800 u 
1800 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

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

65 J 
350 J 
370 u 
370 u 
370 u 
370 u 
370 u 
110 J 
370 u 
370 u 
370 u 
370 u 

Detection 
Limit 

(.ug/kg) 

370 
1800 

370 
740 

1800 
1800 

370 
370 
370 
370 
370 

1800 
1800 

370 
370 
370 
370 
370 
370 
370 
370 

1800 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
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Sample ID 
Number 

155CH002 
(cont'd) 

155CH003 

sampling 
Location• 

B55G031 

B55G031 

Sample Depth 
(ft) 

0-2 

2-6 

Table E-52 
(continued) 

Analyte 

Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
N-nitroso-di-n-propy1amine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 

Concentration 
(pgfkg) 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 u 
100 J 
370 u 

81 J 

370 u 
370 u 
370 u 
370 u 

1900 u 
370 u 
370 u 
370 u 

1900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1900 u 
370 u 
750 u 

1900 u 
1900 u 

370 u 
370 u 
370 u 
370 u 
370 u 

1900 u 
1900 u 

370 u 

Detection 
Limit 

(J.Lg/kg) 

370 
370 
370 
370 
370 
370 
370 

1800 
370 
370 
370 

370 
370 
370 
370 

1900 
370 
370 
370 

1900 
370 
370 
370 
370 
370 
370 

1900 
370 
750 

1900 
1900 

370 
370 
370 
370 
370 

1900 
1900 

370 



Table E-52 

(continued) 
Pa e 5 of 28 

Detection 
Sample ID Sampling Sample Depth concentration Limit 

Number Location• (ft) Analyte (pg/kg) (pg/kg) 

155CH003 B55G031 2-6 Acenaphthylene 370 u 370 
(cont'd) Anthracene 370 u 370 

Benzo(a)anthracene 370 u 370 
Benzo(a)pyrene 370 u 370 
Benzo(b)fluoranthene 370 u 370 
Benzo(g,h,i)perylene 370 u 370 
Benzo(k)fluoranthene 370 u 370 
Benzoic acid 1900 u 1900 
Benzyl alcohol 370 u 370 
bis(2-Chloroethoxy)methane 370 u 370 
bis(2-Chloroethyl)ether 370 u 370 
bis(2-Chloroisopropyl)ether 370 u 370 

ttl bis(2-Ethylhexyl)phthalate 200 J 370 
I Butylbenzylphthalate 370 u 370 ob ..... Chrysene 370 u 370 ..... Di-n-butylphthalate 130 J 370 

Di-n-octylphthalate 370 u 370 
Dibenz(a,h)anthracene 370 u 370 
Dibenzofuran 370 u 370 
Diethylphthalate 370 u 370 
Dimethyl phthalate 370 u 370 
Fluoranthene 370 u 370 
Fluorene 370 u 370 
Hexachlorobenzene 370 u 370 
Hexachlorobutadiene 370 u 370 
Hexachlorocyclopentadiene 370 u 370 
Hexachloroethane 370 u 370 
Indeno(l,2,3-CD)pyrene 370 u 370 
Isophorone 370 u 370 
N-nitroso-di-n-propylamine 370 u 370 
N-nitrosodiphenylamine 370 u 370 
Naphthalene 370 u 370 
Nitrobenzene 370 u 370 
Pentachlorophenol 1900 u 1900 
Phenanthrene 92 J 370 
Phenol 370 u 370 
Pyrene 370 u 370 

155CH004 BSSG036 0-2 1,2,4-Trichlorobenzene 380 u 380 
I 1,2-Dichlorobenzene 380 u 380 
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Sample ro 
Number 

155CH004 
(cont'd) 

Sampling 
Location• 

BSSG036 

Sample Depth 
(ft) 

0-2 

Table E-52 
(continued) 

Analyte 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 

concentration 
(pg/kg) 

380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
760 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

Detection 
Limit 

(Jlg/kg) 

380 
380 

1900 
380 
380 
380 

1900 
380 
380 
380 
380 
380 
380 

1900 
380 
760 

1900 
1900 

380 
380 
380 
380 
380 

1900 
1900 

380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 
380 
380 
380 
380 
380 
380 



Table E-52 

(continued) 
Pa e 7 of 28 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (1-'9/kg) (J.'g/kg) 

155CH004 B55G036 0-2 Di-n-butylphthalate 100 JBd 380 
(cont'd) Di-n-octylphthalate .380 u 380 

Dibenz(a,h)anthracene 380 u 380 
Dibenzofuran 380 u 380 
Diethylphthalate 380 u 380 
Dimethylphthalate 380 u 380 
Fluoranthene 380 u 380 
Fluorene 380 u 380 
Hexachlorobenzene 380 u 380 
Hexachlorobutadiene 380 u 380 
Hexachlorocyclopentadiene 380 u 380 

M 
Hexachloroethane 380 u 380 

I Indeno(1,2,3-CD)py~ene 380 u 380 
ob Isophorone 380 u 380 ..... N-nitroso-di-n-propylamine 380 u 380 w 

N-nitrosodiphenylamine 380 u 380 
Naphthalene 380 u 380 
Nitrobenzene 380 u 380 
Pentachlorophenol 1900 u 1900 
Phenanthrene 380 u 380 
Phenol 380 u 380 
Pyrene 380 u 380 

155CH005 B55G036 2-6 1,2,4-Trichlorobenzene 370 u 370 
1,2-Dichlorobenzene 370 u 370 
1,3-Dichlorobenzene 370 u 370 
1,4-Dichlorobenzene 370 u 370 
2,4,5-Trichlorophenol 1800 u 1800 
2,4,6-Trichlorophenol 370 u 370 
2,4-Dichlorophenol 370 u 370 
2,4-Dimethylphenol 370 u 370 
2,4-Dinitrophenol 1800 u 1800 
2,4-Dinitrotoluene 370 u 370 
2,6-Dinitrotoluene 370 u 370 
2-Chloronaphthalene 370 u 370 
2-Chlorophenol 370 u 370 
2-Methylnaphthalene 370 u 370 
2-Methylphenol 370 u 370 
2-Nitroaniline 1800 u 1800 
2-Nitrophenol 370 u 370 
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Sample ID 
Number 

155CH005 
(cont'd) 

Sampling 
Location• 

B55G036 

Sample Depth 
(ft) 

2-6 

Table E-52 

(continued) 

Analyte 

3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4'-Chloroaniline· 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-CD)pyrene 
Isophorone 

Concentration 
(J'g/kg) 

740 u 
1800 u 
1800 u 

370 u 
370 u 
370 u 
370 u 
370 u 

1800 u 
1800 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

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

43 JB 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

Detection 
Limit 

(1'9/kg) 

740 
1800 
1800 

370 
370 
370 
370 
370 

1800 
1800 

370 
370 
370 
370 
370 
370 
370 
370 

1800 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
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Sample ID 
Number 

155CH005 
(cont'd) 

155CH008 

Sampling 
Location• 

B55G036 

B55G043 

Sample Depth 
(ft) 

2-6 

0-2 

Table E-52 

(continued) 

Analyte 

N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene· 
Benzo(a)anthracene 

Concentration 
(pgfkg) 

370 u 
370 u 
370 u 
370 u 

1800 u 
370 u 
370 u 
370 u 

390 u 
390 u 
390 u 
390 u 

1900 u 
390 u 
390 u 
390 u 

1900 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1900 u 
390 u 
780 u 

1900 u 
1900 u 

390 u 
390 u 
390 u 
390 u 
390 u 

1900 u 
1900 u 

390 u 
390 u 
390 u 
390 u 

Detection 
Limit 

(pg/kg) 

370 
370 
370 
370 

1800 
370 
370 
370 

390 
390 
390 
390 

1900 
390 
390 
390 

1900 
390 
390 
390 
390 
390 
390 

1900 
390 
780 

1900 
1900 

390 
390 
390 
390 
390 

1900 
1900 

390 
390 
390 
390 



Table E-52 

(continued) 
Page ~0 of 28 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (pgfkg) (pg/kg) 

155CH008 BSSG043 0-2 Benzo(a)pyrene 390 u 390 
(cont'd) Benzo(b)fluoranthene 390 u 390 

Benzo(g,h,i)perylene 390 u 390• 
Benzo(k)fluoranthene 390 u 390 
Benzoic acid 1900 u 1900 
Benzyl alcohol 390 u 390 
bis(2-Chloroethoxy)methane 390 u 390 
bis(2-Chloroethyl)ether 390 u 390 
bis(2-Chloroisopropyl)ether 390 u 390 
bis(2-Ethylhexyl)phthalate 390 u 390 
Butylbenzylphthalate 390 u 390 
Chrysene 390 u 390 

tl1 Di-n-butylphthalate 110 JB 390 
I 

ob Di-n-octylphthalate 390 u 390 .... Dibenz(a,h)anthracene 390 u 390 
~ Dibenzofuran 390 u 390 

Diethylphthalate 390 u 390 
Dimethyl phthalate 390 u 390 
Fluoranthene 390 u 390 
Fluorene 390 u 390 
Hexachlorobenzene 390 u 390 
Hexachlorobutadiene 390 u 390 
Hexachlorocyclopentadiene 390 u 390 
Hexachloroethane 390 u 390 
Indeno(l,2,3-cd)pyrene 390 u 390 
Isophorone 390 u 390 
N-nitroso-di-n-propylamine 390 u 390 
N-nitrosodiphenylamine 390 u 390 
Naphthalene 390 u 390 
Nitrobenzene 390 u 390 
Pentachlorophenol 1900 u 1900 
Phenanthrene 390 u 390 
Phenol 390 u 390 
Pyrene 390 u 390 

155CH009 BSSG043 2-6 1,2,4-Trichlorobenzene 380 u 380 
1,2-Dichlorobenzene 380 u 380 
1,3-Dichlorobenzene 380 u 380 
1,4-Dichlorobenzene 380 u 380 
2,4,5-Trichlorophenol 1900 u 1900 
2,4,6-Trichlorophenol 380 u 380 
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Sample ID 
Number 

155CH009 
(cont'd) 

Sampling 
Location• 

B55G043 

Sample Depth 
(ft) 

2-6 

Table E-52 

(continued) 

Analyte 

2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 

Concentration 
(J.&g/kg) 

380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
760 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
110 JB 
380 u 
380 u 

Detection 
Limit 

(J.&g/kg) 

380 
380 

1900 
380 
380 
380 
380 
380 
380 

1900 
380 
760 

1900 
1900 

380 
380 
380 
380 
380 

1900 
1900 

380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 



'l'&ble E-52 

(continued) 
Page 12 of 28 

Detection 
Sample ID Sampling. Sample Depth Concentration Limit 

Number Location• (ft) Analyte (JJg/kg) (JJg/kg) 

155CH009 BSSG043 2-6 Dibenzofuran 380 u 380 
(cont'd) Diethylphthalate 380 u 380 

Dimethylphthalate 380 u 380 
Fluoranthene 380 u 380 
Fluorene 380 u 380 
Hexachlorobenzene 380 u 380 
Hexachlorobutadiene 380 u 380 
Hexachlorocyclopentadiene 380 u 380 
Hexachloroethane 380 u 380 
Indeno(1 1 2,3-CD)pyrene 380 u 380 
Isophorone 380 u 380 
N-nitroso-di-n-propylamine 380 u 380 

trJ N-nitrosodiphenylamine 380 u 380 
I 

.c. Naphthalene 380 u 380 .... Nitrobenzene 380 u 380 
(X) Pentachlorophenol 1900 u 1900 

Phenanthrene 83 J 380 
Phenol 380 u 380 
Pyrena 380 u 380 

155CH012 B55G045 0-2 1,2,4-Trichlorobenzene 370 u 370 
1,2-Dichlorobenzene 370 u 370 
1,3-Dichlorobenzene 370 u 370 
1,4-Dichlorobenzene 370 u 370 
2,4,5-Trichlorophenol 1900 u 1900 
2,4,6-Trichlorophenol 370 u 370 
2,4-Dichlorophenol 370 u 370 
2,4-Dimethylphenol 370 u 370 
2,4-Dini~rophenol 1900 u 1900 
2,4-Dinitrotoluene 370 u 370 
2,6-Dinitrotoluene 370 u 370 
2-Chloronaphthalene 370 u 370 
2-Chlorophenol 370 u 370 
2-Methylnaphthalene 370 u 370 
2-Methylphenol 370 u 370 
2-Nitroaniline 1900 u 1900 
2-Nitrophenol 370 u 370 
3 1 3'-Dichlorobenzidine 740 u 740 
3-Nitroaniline 1900 u 1900 
4,6-Dinitro-2-methylphenol 1900 u 1900 



Pa e 13 of 28 

Sample ID 
Number 

155CH012 
(cont'd) 

Sampling 
Location• 

BSSG045 

Sample Depth 
(ft) 

0-2 

Table E-52 

(continued) 

Analyte 

4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 

Concentration 
(pg/kg) 

370 u 
370 u 
370 u 
370 u 
370 u 

1900 u 
1900 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
130 J 
370 u 
370 u 
370 u 
370 u 
370 u 

63 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

Detection 
Limit 

(pg/kg) 

370 
370 
370 
370 
370 

1900 
1900 

370 
370 
370 
370 
370 
370 
370 
370 

1900 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 

' 370 
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Sample ID 
Number 

155CH012 
(cont'd) 

155CH013 

Sampling 
Location• 

B55G045 

BSSG045 

Sample Depth 
(ft) 

0-2 

2-6 

Table E-52 

(continued} 

Analyte 

Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Concentration 
(pgfkg) 

370 u 
1900 u 

67 JB 
370 u 

63 J 

380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
7700 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

Detection 
Limit 

(pg/kg) 

370 
1900 

370 
370 
370 

380 
380 
380 
380 

1900 
380 
380 
380 

1900 
380 
380 
380 
380 
380 
380 

1900 
380 
770 

1900 
1900 

380 
380 
380 
380 
380 

1900 
1900 

380 
380 
380 
380 
380 
380 
380 



Table E-52 

(continued) 
Page 15 of 28 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (J.&g/kg) (#l9/kg) 

155CH013 B55G045 2-6 Benzo(k)fluoranthene 380 u 380 
(cont'd) Benzoic acid 1900 u 1900 

Benzyl alcohol 380 u 380 
bis(2-Chloroethoxy)methane 380 u 380 
bis(2-Chloroethyl)ether 380 u 380 
bis(2-Chloroisopropyl)ether 380 u 380 
bis(2-Ethylhexyl)phthalate 380 u 380 
Butylbenzylphthalate 380 u 380 
Chrysene 380 u 380 
Di-n-butylphthalate 42 380 
Di-n-octylphthalate 380 u 380 
Dibenz(a,h)anthracene 380 u 380 

to:! Dibenzofuran 380 u 380 
I Diethylphthalate 380 u 380 ~ 

1\) Dimethyl phthalate 380 u 380 
1-' Fluoranthene 380 u 380 

Fluorene 380 u 380 
Hexachlorobenzene 380 u 380 
Hexachlorobutadiene 380 u 380 
Hexachlorocyclopentadiene 380 u 380 
Hexachloroethane 380 u 380 
Indeno(1,2,3-cd)pyrene 380 u 380 
Isophorone . 380 u 380 
N-nitroso-di-n-propylamine 380 u 380 
N-nitrosodiphenylamine 380 u 380 
Naphthalene 380 u 380 
Nitrobenzene 380 u 380 
Pentachlorophenol 1900 u 1900 
Phenanthrene 380 u 380 
Phenol 380 u 380 
Pyrene 380 u 380 

155CH016 BSSG041 0-2 1,2,4-Trichlorobenzene 400 u 400 
1,2-Dichlorobenzene 400 u 400 
1,3-Dichlorobenzene 400 u 400 
1,4-Dichlorobenzene 400 u 400 
2,4,5-Trichlorophenol 2000 u 2000 
2,4,6-Trichlorophenol 400 u 400 
2,4-Dichlorophenol 400 u 400 
2,4-Dimethylphenol 400 u 400 
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Sample ID 
Number 

155CH016 
(cont'd) 

Sampling 
Location• 

B55G041 

Sample Depth 
(ft) 

0-2 

.. 

Table E-52 

(continued) 

Analyte 

2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline · 
4-Chlorophenyl-pheoylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 

Concentration 
(pg/kg) 

2000 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
400 u 
800 u 

2000 u 
2000 u 

400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
2000 u 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

Detection 
Limit 

(pg/kg) 

2000 
400 
400 
400 
400 
400 
400 

2000 
400 
800 

2000 
2000 

400 
400 
400 
400 
400 

2000 
2000 

400 
400 
400 
400 
400 
400 
400 
400 

2000 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 



Table E-52 

(continued) 
Page 17 of 28 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (pg/kg) (pgfkg) 

155CH016 B55G041 0-2 Dimethyl phthalate 400 u 400 
(cont'd) Fluoranthene 400 u 400 

Fluorene 400 u 400 
Hexachlorobenzene 400 u 400 
Hexachlorobutadiene 400 u 400 
Hexachlorocyclopentadiene 400 u 400 
Hexachloroethane 400 u 400 
Indeno(1,2,3-CD)pyrene 400 u 400 
Isophorone 400 u 400 
N-nitroso-di-n-propylamine 400 u 400 
N-nitrosodiphenylamine 400 u 400 

1:'1 
Naphthalene 400 u 400 

I Nitrobenzene 400 u 400 
.c. Pentachlorophenol 2000 u 2000 
N 
w Phenanthrene 400 u 400 

Phenol 400 u 400 
Pyrene 400 u 400 

155CH017 B55G041 2-6 1,2,4-Trichlorobenzene 380 u 380 
1,2-Dichlorobenzene 380 u 380 
1,3-Dichlorobenzene 380 u 380 
1,4-0ichlorobenzene 380 u 380 
2,4,5-Trichlorophenol 1900 u 1900 
2,4,6-Trichlorophenol 380 u 380 
2,4-Dichlorophenol 380 u 380 
2,4-Dimethylphenol 380 u 380 
2,4-Dinitrophenol 1900 u 1900 
2,4-Dinitroto1uene 380 u 380 
2,6-Dinitrotoluene 380 u 380 
2-Chloronaphthalene 380 u 380 
2-Chlorophenol 380 u 380 
2-Methylnaphthalene 380 u 380 
2-Methylphenol 380 u 380 
2-Nitroaniline 1900 u 1900 
2-Nitrophenol 380 u 380 
3,3'-Dichlorobenzidine 760 u 760 
3-Nitroaniline 1900 u 1900 
4,6-Dinitro-2-methylphenol 1900 u 1900 
4-Bromophenyl-phenylether 380 u 380 
4-Chloro-3-methylphenol 380 u 380 
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Sample ID 
Number 

155CH017 
(cont'd) 

Sampling 
Location• 

B55G041 

Sample Depth 
(ft) 

2-6 

Table E-52 
(continued) 

Analyte 

4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
2-6 Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-CD)pyrene 
Isophorone 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 

Concentration 
(pg/kg) 

380 u 
380 u 
380 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
200 J 
380 u 
380 u 
220 J 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380. u 
380 u 
380 u 
380 u 

1900 u 

Detection 
Limit 

(pg/kg) 

380 
380 
380 

1900 
1900 

380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

1900 
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Sample ID Sampling 
Number Location• 

155CH017 B55G041 
(cont'd) 

155CH018 B55G044 

Sample Depth 
(ft) 

2-6 

0-2 

Table E-52 

(continued) 

Analyte 

Phenanthrene 
Phenol 
Pyrene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 

Concentration 
(pg/kg) 

380 u 
380 u 
380 u 

370 u 
370 u 
370 u 
370 u 

1900 u 
370 u 
370 u 
370 u 

1900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1900 u 
370 u 
750 u 

1900 u 
1900 u 

370 u 
370 u 
370 u 
370 u 
370 u 

1900 u 
1900 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

1900 u 

Detection 
Limit 

(pgfkg) 

380 
380 
380 

370 
370 
370 
370 

1900 
370 
370 
370 

1900 
370 
370 
370 
370 
370 
370 

1900 
370 
750 

1900 
1900 

370 
370 
370 
370 
370 

1900 
1900 
·370 
370 
370 
370 
370 
370 
370 
370 

1900 



Table E-52 

(continued) 
Page·2o of 28 

Detection 
Sample·ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (pg/kg) (pg/kg) 

155CH018 B55G044 0-2 Benzyl alcohol 370 u 370 
(cont'd) bis(2-Chloroethoxy)methane 370 u 370 

bis(2-Chloroethyl)ether 370 u 370 
bis(2-Chloroisopropyl)ether 370 u 370 
bis(2-Ethylhexyl)phthalate. 370 u 370 
Butylbenzylphthalate 370 u 370 
Chrysene 370 u 370 
Di-n-butylphthalate 150 J 370 
Di-n-octylphthalate 370 u 370 
Dibenz(a,h)anthracene 370 u 370 
Dibenzofuran 370 u 370 
Diethylphthalate 370 u 370 

t-1 Dimethyl phthalate 370 u 370 
I Fluoranthene llOJ 370 
~ 
1\) Fluorene 370 u 370 
0\ Hexachlorobenzene 370 u 370 

Hexachlorobutadiene 370 u 370 
Hexachlorocyclopentadiene 370 u 370 
Hexachloroethane 370 u 370 
Indeno(1,2,3-CD)pyrene 370 u 370 
Isophorone 370 u 370 
N-nitroso-di-n-propylamine 370 u 370 
N-nitrosodiphenylamine 370 u 370 
Naphthalene 370 u 370 
Nitrobenzene 370 u 370 
Pentachlorophenol 1900 u 1900 
Phenanthrene 120 JB 370 
Phenol 370 u 370 
Pyrene 120 J 170 

155CH019 B55G044 2-6 1,2,4-Trichlorobenzene 380 u 380 
1,2-Dichlorobenzene 380 u 380 
1,3-Dichlorobenzene 380 u 380 
1,4-Dichlorobenzene 380 u 380 
2,4,5-Trichlorophenol 1900 u 1900 
2,4,6-Trichlorophenol 380 u 380 
2,4-Dichlorophenol 380 u 380 
2,4-Dimethylphenol 380 u 380 
2,4-Dinitrophenol 1900 u 1900 
2,4-Dinitrotoluene 380 u 380 
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Sample ID 
Number 

155CH019 
(cont'd) 

Sampling 
Location• 

B55G044 

Sample Depth 
(ft) 

2-6 

Table E-52 

(continued) 

Analyte 

2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 

Concentration 
(J'g/kg) 

380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
760 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
1900 u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

1900 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
200 J 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 

Detection 
Limit 

(J'g/kg) 

380 
380 
380 
380 
380 

1900 
380 
760 

1900 
1900 

380 
380 
380 
380 
380 

1900 
1900 

380 
380 
380 
380 
380 
380 
380 
380 

1900 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 



Table E-52 
(continued) 

Page 22 of 28 
Detection 

Sample ID Sampling Sample Depth Concentration Limit 
Number Location• (ft) Analyte (pg/kg) (pg/kg) 

155CH019 B55G044 2-6 Hexachlorobenzene 380 u 380 
(cont'd) Hexachlorobutadiene 380 u 380 

Hexachlorocyclopentadiene 380 u 380 
Hexachloroethane 380 u 380 
Indeno(1,2,3-CD)pyrene 380 u 380 
Isophorone 380 u 380 
N-nitroso-di-n-propylamine 380 u 380 
N-nitrosodiphenylamine 380 u 380 
Naphthalene 380 u 380 
Nitrobenzene 380 u 380 
Pentachlorophenol 1900 u 1900 
Phenanthrene 380 u 380 

pj Phenol 380 u 380 
I Pyrene 

ob 
380 u 380 

1\) 
co 155CH022 BSSG039 0-2 1,2,4-Trichlorobenzene 360 u 360 

1,2-Dichlorobenzene 360 u 360 
1,3-Dichlorobenzene 360 u 360 
1,4-Dichlorobenzene 360 u 360 
2,4,5-Trichlorophenol 1800 u 1800 
2,4,6-Trichlorophenol 360 u 360 
2,4-Dichlorophenol 360 u 360 
2,4-Dimethylphenol 360 u 360 
2,4-Dinitrophenol 1800 u 1800 
2,4-Dinitrotoluene 360 u 360 
2,6-Dinitrotoluene 360 u 360 
2-Chloronaphthalene 360 u 360 
2-Chlorophenol 360 u 360 
2-Methylnaphthalene 360 u 360 
2-Methylphenol 69 JB 360 
2-Nitroaniline 1800 u 1800 
2-Nitrophenol 360 u 360 
3,3'-Dichlorobenzidine 720 u 720 
3-Nitroaniline 1800 u 1800 
4,6-Dinitro-2-methylphenol 1800 u 1800 
4-Bromophenyl-phenylether 360 u 360 
4-Chloro-3-methylphenol 360 u 360 
4-Chloroaniline 360 u 360 
4-Chlorophenyl-phenylether 360 u 360 
4-Methylphenol 85 JB 360 
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Sample ID 
Number 

155CH022 
(cont'd) 

Sampling 
Location• 

B55G039 

Sample Depth 
(ft) 

0-2 

Table E-52 

(continued) 

Analyte 

4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid · 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlbrocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene · 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 

Concentration 
(1'9/kg) 

1800 u 
1800 u 

360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

1800 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
240 JB 
360 u 
360 u 
360 u 
360 u 
360 u 
140 J 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 u 

1800 u 
100 J 
360 u 
130 J 

Detection 
Limit 

(1'9/kg) 

1800 
1800 

360 
360 
360 
360 
360 
360 
360 
360 

1800 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

1800 
360 
360 
360 



t':l 
I 

.c. 
w 
0 
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Sample ID 
Number 

155CH023 

Sampling 
Location• 

B55G039 

Sample Depth 
(ft) 

2-6 

Table E-52 

(continued) 

Analyte 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 

Concentration 
(pg/kg) 

400 u 
400 u 
400 u 

·400 u 
2000 u 

400 u 
400 u 
400 u 

2000 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
400 u 
800 u 

2000 u 
2000 u 

400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
2000 u 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
400 u 
400 u 
400 u 
400 u 
400 u 

Detection 
Limit 

(pg/kg) 

400 
400 
400 
400 

2000 
400 
400 
400 

2000 
400 
400 
400 
400 
400 
400 

2000 
400 
800 

2000 
2000 

400 
400 
400 
400 
400 

2000 
2000 

400 
400 
400 
400 
400 
400 
400 
400 

2000 
400 
400 
400 
400 
400 



Table E-52 

(continued) 
Page 25 of 28 

Detection 
Sample ID Sampling Sample Depth Concentration Limit 

Number Location• (ft) Analyte (~g/kg) (~g/kg) 

155CH023 BSSG039 2-6 Butylbenzylphthalate 400 u 400 
(cont'd) Chrysene 400 u 400 

Di-n-butylphthalate 190 JB 400 
Di-n-octylphthalate 400 u 400 
Dibenz(a,h)anthracene 400 u 400 
Dibenzofuran 400 u 400 
Diethylphthalate 400 u 400 
Dimethylphthalate 400 u 400 
Fluoranthen~ 400 u 400 
Fluorene 400 u 400 
Hexachlorobenzene 400 u 400 
Hexachlorobutadiene 400 u 400 

trj Hexachlorocyclopentadiene 400 u 400 
I Hexachloroethane 400 u 400 
~ Indeno(1,2,3-CD)pyrene 400 u 400 w 
1-' Isophorone 400 u 400 

N-nitroso-di-n-propylamine 400 u 400 
N-nitrosodiphenylamine 400 u 400 
Naphthalene 400 u 400 
Nitrobenzene 400 u 400 
Pentachlorophenol 2000 u 2000 
Phenanthrene 400 u 400 
Phenol 400 u 400 
Pyrene 400 u 400 

15SCH026 BSSW034 0-2 1,2,4-Trichlorobenzene 390 u 390 
1,2-Dichlorobenzene 390 u 390 
1,3-Dichlorobenzene 390 u 390 
1,4-Dichlorobenzene 390 u 390 
2,4,5-Trichlorophenol 1900 u 1900 
2,4,6-Trichlorophenol 390 u 390 
2,4-Dichlorophenol 390 u 390 
2,4-Dimethylphenol 390 u 390 
2,4-Dinitrophenol 1900 u 1900 
2,4-Dinitrotoluene 390 u 390 
2,6-Dinitrotoluene 390 u 390 
2-Chloronaphthalene 390 u 390 
2-Chlorophenol 390 u 390 
2-Methylnaphthalene 390 u 390 
2-Methylphenol 390 u 390 
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Sample ID 
Number 

155CH026 
(cont'd) 

Sampling 
Location• 

BSSW034 

Sample Depth 
(ft) 

0-2 

Table E-52 

(continued) 

Analyte 

2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-CD)pyrene 

Concentration 
(J.&g/kg) 

1900 u 
390 u 
780 u 

1900 u 
1900 u 

390 u 
390 u 
390 u 
390 u 
390 u 

1900 u 
1900 u 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1900 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
·390 u 

50 JB 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

Detection 
Limit 

(pg/kg) 

1900 
390 
780 

1900 
1900 

390 
390 
390 
390 
390 

1900 
1900 

390 
390 
390 
390 
390 
390 
390 
390 

1900 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
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Sample ID 
Number 

155CH026 
(cont'd) 

155CH027 

Sampling 
Location• 

B55W034 

B55W034 

Sample Depth 
(ft) 

0-2 

2-6 

Table E-52 

(continued) 

Analyte 

Isophorone 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 

concentration 
(pg/kg) 

390 u 
390 u 
390 u 
390 u 
390 u 

1900 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

2000 u 
390 u 
390 u 
390 u 

2000 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

2000 u 
390 u 
780 u 

2000 u 
2000 u 

390 u 
390 u 
390 u 
390 u 
390 u 

2000 u 
2000 u 

390 u 
390 u 
390 u 
390 u 

Detection 
Limit 

(pg/kg) 

390 
390 
390 
390 
390 

1900 
390 
390 
390 

390 
390 
390 
390 

2000 
390 
390 
390 

2000 
390 
390 
390 
390 
390 
390 

2000 
390 
780 

2000 
2000 

390 
390 
390 
390 
390 

2000 
2000 

390 
390 
390 
390 
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Sample ID 
Number 

155CH027 
(cont'd) 

Sampling 
Location• 

B55W034 

Sample Depth 
(ft) 

2-6 

Table E-52 

(continued) 

Analyte 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-CD)pyrene 
Isophorone 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

•sampling locations are shown in Figure 2-2. 
bo - Undetected. Value reported is the detection limit value. 
aJ - Value estimated by laboratory. 
dJB - Value estimated by laboratory; analyte also found in laboratory blank. 

Concentration 
(pg/kg) 

390 u 
390 u 
390 u 
390 u 

2000 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

55 JB 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

2000 u 
390 u 
390 u 
390 u 

Detection 
Limit 

(pg/kg) 

390 
390 
390 
390 

2000 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 

2000 
390 
390 
390 
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APPENDl:X P 

HYDROGRAPBS FOR THE TONAWANDA Sl:TE PROPERTIES 

This appendix contains hydrographs from groundwater monitoring 
conducted at the Tonawanda site between 1988 and 1992. The 
hydroqraphs indicate the groundwater level measurements for the 
shallow groundwater system at Ashland 1 and 2 and the contact
zone aquifer at Ashland 1, Ashland 2, and Linde. The dates on 
which groundwater sampling was conducted are also indicated on 
the hydrographs. The figures showing the sampling locations for 
the data are as follows: 

Linde 

Ashland 1 

Ashland 2 

Ashland 2 South 

503_0067 (12/14/92) 

Figure 2-20 

Figure 2-21 

Figure 2-21 

Figure 2-21 
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APPENDIX G 

DEPTHS OF RADIOACTIVE CONTAMINATION IN SOILS 

This appendix contains tables presenting borehole locations and 
depths of boreholes, undisturbed soil, and radioactive 
contamination for each of the properties. The figures showing 
the sampling locations for the boreholes are footnoted at the end 
of each table. 
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APPENDIX G 

DEPTHS OF RADIOAC~IVE CONTAMINA~ION IN SOIL 

Table G-1 First-Phase Sampling at Linde . . . . . . . . . . . G-1 

Table G-2 Second-Phase Sampling Beyond the Northeastern 
Edge of Linde . . . . . . . . . . . . . . . G-4 

Table G-3 Second-Phase Sampling in the Blast Wall Adjacent 
to Building 58 at Linde . . . . . . . . . . . . G-5 

Table G-4 First-Phase Sampling at Ashland 1 . . .. . . . . . . ·G-6 

Table G-5 Second-Phase Sampling at Ashland 1 . . . . . . . G-8 

Table G-6 First-Ph~ft Sampling at Ashland 2 . . . . . . . G-9 

Table G-7 Second-Phase Sampling at Ashland 2 . . . . . . . . . G-11 

Table G-8 First-Phase Sampling at Seaway . . . . . . . . . . . G-12 

Table G-9 Second-Phase Sampling at Seaway . . . . G-13 
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Table G-1 

First-Phase Sampling at Linde 

Page 1 of 3 

Borehole Depth of Depth of 
Sampling Grid Coordinate Depth Undisturbed Contamination 
Location• North East (ft) Soil (ft) (ft) 

B29R06 2000 1250 6.0 0.3 o.o 
B29R08 1808 1264 6.0 2.1 o.o 
B29R10 2080 1285 6.0 3.0 4.0b 
B29Rll 1240 1300 6.0 o.o 0.0 
B29R12 2000 1380 6.0 1.0 0.5 
B29R13 1900 1320 6.0 0.5 o.o 
B29R15 2070 1400 6.0 2.1 o.o 
B29R16 1800 1400 6.0 2.7 o.o 
B29R17 2050 1530 10.0 0.4 o.o 
B29R18 1900 1500 6.0 0.8 o.o 
B29R19 1800 1550 6.0 0.7 o.o 
B29R20 1900 1600 6.0 0.9 o.o 
B29R21 2150 1700 6.0 4.6 o.o 
B29R23 1795 2200 9.0 7.0 0.5 
B29R24 1775 2240 7.0 3.5 3.0 
B29R25 1700 2206 8.0 2.4 0.5 
B29R26 1610 2221 8.0 4.3 0.0 
B29R27 1595 2243 8.0 4.2 4.0 
B29R28 1500 2200 6.0 2.4 2.0 
B29R29 1425 2226 8.0 4.1 4.0 
B29R30 1380 2270 7.0 3.9 o.o 
B29R31 1365 2225 8.0 1.7 o.o 
B29R32 1291 2203 6.0 0.9 0.5 
B29R33 2015 2300 6.0 2.4 o.o 
B29R34 1930 2320 6.0 4.0 4.0 
B29R35 1802 2340 6.0 2.7 o.o 
B29R36 1745 2294 11.0 4.8 9.0° 
B29R37 1750 2390 12.0 7.8 o.o 
B29R38 1670 2332 8.0 4.1 8.od 
B29R39 1600. 2368 6.0 3.8 o.o 
B29R40 1477 2320 8.0. 3.0 3.0 
B29R41 1338 2331 7.0 2.5 3.0b 
B29R42 1291 2328 6.0 0.3 o.o 
B29R43 2067 2420 6.0 4.0 0.5 
B29R44 1700 2410 7.0 3.0 0.5 
B29R45 1613 2462 6.0 2.1 2.0 
B29R46 1488 2390 6.0 2.9 3.0b 
B29R47 1380 2400 8.0 3.0 o.o 
B29R48 1338 2464 6.0 2.1 0.5 
B29R49 1200 2408 6.0 1.0 o.o 
B29R50. 1590 2508 6.0 2.1 0.5 
B29R51 1522 2570 6.0 1.4 o.o 
B29R52 1475 2553 7.0 1.3 2.0b 
B29R53 1429 2566 6.0 2.0 0.5 
B29R54 1404 2512 6.0 1.7 0.0 
B29R55 1384 2565 6.0 3.7 o.o 
B29R56 1318 2512 6.0 3.5 o.o 
B29R57 1482 2630 6.0 2.1 o.o 
B29R59 1110 2600 6.0 1.0 o.o 
B29R60 851 2205 6.0 4.1 o.o 
B29R61 748 2204 6.0 2.1 0.5 
B29R63 2150 1650 6.0 2.8 o.o 
B29R64 2000 1670 6.0 2.0 ·0.0 
B29R65 2221 1705 8.0 4.5 0.5 
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Table G-1 

(continued) 

Page 2 of 3 

E;:.rehole Depth of Depth of 
Sampling Grid Coordinate Depth Undisturbed Contamination 
Location• North East (ft) Soil (ft) (ft) 

B29R66 2070 1730 6.0 3.5 4.0b 
B29R68 2220 1800 6.0 3.0 0.5 
B29R69 2220 1873 6.0 2.8 2.0 
B29R70 2150 1850 6.0 2.5 o.o 
B29R71 2080 1800 6.0 3.0 0.5 
B29R72 2000 1850 6.0 2.4 o.o 
B29R73 2255 1950 6.0 2.6 0.5 
B29R74 2250 2000 6.0 4.0 o.o 
B29R75 2220 2050 8.0 4.1 o.o 
B29R76 2252 2098 6.0 3.8 o.o 
B29R77 2270 2130 32.0 ~ o.o 
B29R78 2250 2230 6.0 3.4 o.o 
B29R79 2200 2200 7.0 3.4 o.o 
B29R81 2250 2350 8.0 4.4 o.o 
B29R82 2200 2350 6.0 4.0 o.o 
B29R83 2150 2400 6.0 4.0 o.o 
B29R85 2190 2530 8.0 4.7 o.o 
B29R86 2100 2510 6.0 3.8 o.o 
B29R87 2055 2550 10.0 7.3 o.o 
B29R88 1800 2500 21.0 17.1 o.o 
B29R91 2200 2600 8.0 4.8 0.0 
B29R92 2192 2670 6.0 2.0 o.o 
B29R93 2097 2628 8.0 4.4 o.o 
B29R94 1955 2650 6.0 3.9 o.o 
B29R99 2270 2678 6.0 3.2 o.o 
B29R100 2227 2784 6.0 3.7 0.5 
B29R101 2141 2700 7.0 3.0 3.0 
B29R102 2120 2795 6.0 3.3 o.o 
B29R103 2040 2700 6.0 3.8 1.5 
B29R104 2000 2780 6.0 3.7 0.5 
B29R105 1845 2780 6.0 2.2 3.0b 
B29R106 1730 2750 6.0 3.9 o.o 
B29R107 1614 2680 6.0 3.8 o.o 
B29R108 1560 2733 8.0 3.5 o.o 
B29R110 2227 2837 6.0 3.0 o.o 
B29R112 2100 2820 6.0 3.0 0.5 
B29R114 2000 2810 8.0 2.9 0.5 
B29R116 1900 2800 6.0 2.2 3.0 
B29W1Df 2030 1751 150.0 2.1 0.0 
B29W3Df 1479 1740 153.0 1.8 o.o 
B29W5Df 208 1790 154.0 o.o o.o 
B29W7Df 2260 2452 145.0 2.3 0.0 
B29W9Df 1804 2374 149.0 2.6 2.0 
B29W10Df 834 2268 155.0 2.2 0.0 
B29W11Df 2233 2808 149.0 1.6 0.5 
B29W13Df 1394 2659 153.0 1.8 o.o 
B29R19 2250 1140 3.0 NM 0.5 
B29R29 2070 1150 3.0 NM o.o 
B29R39 1900 1180 3.0 NM o.o 
B29R49 2250 1220 3-.o NM o.o 
B29R59 2160 1220 3.0 NM 2.0 
B29R79 1800 1200 3.0 NM 1.0 
B29R99 2250 1300 3.0 NM o.o 
B29R149 2230 1430 3.0 NM o.o 
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Table G-1 

(continued) 
Page 3 of 3 

Borehole Depth of Depth of 
Sampling G~id Coordinate Depth Undisturbed Contamination 
Location• · North East (ft) Soil (ft) (ft) 

B29R629 2250 1670 3.0 NM o.o 
B29R809 2270 2300 3.0 NM o.o 
B29R849 2270 2500 3.0 NM o.o 
B29R899 2365 2600 3.0 NM o.o 
B29R909 2270 2600 3.0 NM o.o 
B29Rl199 1610 2820 3.0 NM o.o 
B29R1209 1500 2800 3.0 NM o.o 
B29R1239 1900 2970 3.0 NM o.o 
B29R1249 1780 2920 3.0 NM o.o 
B29Rl25 1925 2595 6.0 NM 6.0 

•sampling locations are shown in Figure 2-1. 

bBottom sample collected as a composite of disturbed and undisturbed soils; 
therefore, the results may misrepresent contamination as extending into 
undisturbed soil. 

OOepth of contamination is based on subsurface gamma-log results. 

dcontamination carried to bottom of borehole during installation of PVC 
pipe for gamma-logging. 

~ - not measured. 

fBorehole completed as monitoring well. 

'Location sampled with a hand auger. 
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Table G-2 

Second-Phase Sampling beyond the 

Rortheastern Edge of Linde 

Borehole Depth of 
sampling Grid Coordinate Depth Contamination 
Location• East North (ft) (ft) 

B29R126 2900 2250 0.0 o.o 
B29R127 2954 1900 0.5 o.o 
B29R128 2920 1850 3.0 1.0 
B29Rl29 3006 2100 0.5 0.5 
B29R130 2970 2200 0.5 0.5 
B29R131 2960 2000 0.5 o.o 
B29R132 2930 2300 0.5 o.s 
B29R133 2980 2050 0.5 o.o 
B29Rl34 2900 1800 0.5 0.5 
B29R135 2900 1700 0.5 o.o 
B29Rl36 2940 1950 0.5 o.o 
B29Rl37 2865 2300 0.5 o.o 
B29R138 2900 2200 0.5 0.5 
B29Rl39 2980 2150 o.s o.o 
B29R140 2800 1700 3.0 0.5 
B29Rl41 2928 1940 3.0 o.o 
B29R142 2860 2010 3.0 1.0 
B29R143 2870 2100 3.0 3.0 
B29R144 2810 1780 3.0 0.5 
B29R145 2805 1880 3.0 3.0 
B29R146 2830 1950 3.0 1.0 
B29R147 2860 2050 3.0 o.o 
B29R148 2880 2200 3.0 o.o 
B29R149 2900 2300 3.0 o.o 
B29R150 2845 2103 3.0 o.o 
B29R151 2970 2150 3.0 0.5 . 
B29R152 2990 2300 3.0 0.5 
B29Rl53 2950 2030 3.0 2.0 

•sampling locations are shown in Figure 2-3. All locations were sampled 
with a hand auger. Depth to undisturbed soil was not measured. 
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Table G-3 

Second-Phase Sampling in the 

Blast Wall Adjacent to Building 58 

at Linde 

Borehole Depth of 
Sampling Grid Coordinate Depth Contamination 
Location• East North (ft) (ft) 

B29BA01 2598 1930 4.0 4.0 

B29BA02 2595 1930 4.5 4.5 

B29BA03 2598 1923 4.0 4.0 

B29BA04 2595 1923 3.0 o.o 
B29BA05 2598 1883 3.0 o.o 
B29BA06 2598 1828 3.0 0.0 

•sampling locations are shown in Figure 2-4. All locations were sampled 
with a hand auger. Depth to undisturbed soil was not measured. 
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Table G-4 

l'irst-Phase Sampling at Ashland 1 

Page 1 of 2 

Borehole Depth of Depth of 
Sampling Grid Coordinate Depth Undisturbed Contamination 
Location• East North (ft) Soil (ft) (ft) 

B03R01 4000 550 10.0 5.5 0.5 
B03R02 4200 550 10.0 2.5 0.5 
B03R03 4200 600 10.0 6.7 o.o 
B03R04 4300 550 10.0 4.0 3.0 
B03R06 4400 400 8.0 0.4 o.o 
B03R07 4380 290 8.0 4.0 o.o 
B03R08 4400 600 10.0 6.0 6.0 
B03R09 4500 550 10.0 6.4 4.0 
B03R10 4510 280 6.0 0.6 o.o 
B03R11 4500 150 12.0 8.2 o.o 
B03R13 4600 400 6.0 0.1 o.o 
B03R14b 4600 200 12.0 10.5 o.o 
B03R15 4580 110 8.0 4.0 o.o 
B03R16 4600 600 6.0 1.0 o.o 
B03R17 4700 550 10.0 3.1 4.0 
B03R18 4750 400 12.0 6.5 10.0" 
B03R19 4700 300 10.0 4.5 9.0" 
B03R20 4700 110 8.0 4.9 o.o 
B03R22 4800 200 14.0 10.3 11.0d 
B03R23 4800 600 10.0 0.2 o.o 
B03R24 4900 550 10.0 6.2 1 .od 
B03R25 4900 400 10.0 2.2 4.0d 
B03R26 4900 300 10.0 4.3 8.od 
B03R27 4900 110 6.0 2.3 o.o 
B03R29b 4950 460 15.0 8.7 7.0" 
B03R30 4970 380 6.0 0.1 2.0d 
B03R31 4950 240 20.0 12.4 10.0 
B03R32 5000 600 10.0 6.6 0.5 
B03R33 5100 550 10.0 7.0 9.0" 
B03R34 5070 350 10.0 0.2 l.Od 
B03R35 5070 240 10.0 0.2 2.0" 
B03R36 5100 110 8.0 5.2 o.o 
B03R38 5140 450 10.0 0.1 6.0 
B03R39 5140 340 10.0 0.1 0.5 
B03R40 5140 200 12.0 9.0 10.0d 
B03R41 5200 600 10.0 0.3 o.o 
B03R42b 5350 555 10.0 8.0 Ns• 
B03R43 5350 400 10.0 6.7 7 .0" 
B03R44 5350 350 14.0 8.2 9.0" 
B03R45 5275 155 12.0 8.2 0.0 
B03R46 5300 110 12.0 8.3 0.0 
B03R47 5400 600 10.0 0~1 o.5d 
B03R49 5400 250 12.0 8.5 10.0 
B03R50 5400 200 14.0 10.0 9.0" 
B03R51 5450 550 10.0 8.0 ·9.od 
B03R52 5475 375 10.0 8.0 o.o 
B03R53 5585 385 10.0 4.5 o.o 
B03R54 5500 250 10.0 6.0 0.5 
B03R55 5575 170 8.0 0.5 o.o 
B03R56 5570 175 6.0 0.5 o.o 
B03R57 5600 500 10.0 2.0 o.o 
B03R59 5700 575 10.0 0.4 o.o 
B03R60 5680 375 8.0 2.4 o.o 
B03R61 5700 250 6.0 1.0 0.0 
B03R14A 4602 200 16.0 10.5 NS 
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~abl.e G-4 

(continued) 

Page 2 of 2 

Borehole Depth of Depth of 
Sampling Grid Coordinate Depth Undisturbed Contamination 
Location• East North (ft) Soil (ft) (ft) 

B03R29A 4950 455 15.0 8.7 8.0 
B03R42A 5350 550 15.0 6.1 15.0f 
B03W0019 4148 525 37.0 3.9 o.o 
B03W0029 4387 218 91.1 7.3 o.o 
B03W0039 5050 540 71.5 8.1 7.0" 
B03W0049 4948 205 40.0 10.5 9.0" 
B03R101b 3800 550 3.0 NMi o.o 
B03R102b 3800 560 6.0 NM o.o 
B03R103b 3900 550 6.0 NM o.o 
B03R104b 4300 300 3.0 NM o.o 
B03R105b 4450 610 3.0 NM o.o 
B03R106b 4450 620 3.0 NM o.o 
B03R107b 4550 620 3.0 NM o.o 
B03R108b 4650 610 3.0 NM o.o 
B03R109b 4750 615 3.0 NM 0.0 
B03Rl10b 4850 610 3.0 NM 0.0 
B03Rl11b 4850 620 3.0 NM 0.5 
B03R112b 4950 605 3.0 NM o.o 
B03Rl13b 5050 600 3.0 NM 0.5 
B03Rl14b 5150 610 3.0 NM 0.5 
B03Rl15b 5175 610 3.0 NM o.o 
B03Rl16b 5200 625 3.0 NM o.o 
B03Rl17b 5225 600 3.0 NM o.o 
B03Rl18b 5250 600 3.0 NM 0.0 
B03R119b 5250 620 3.0 NM 1.0 
B03R120b 5275 610 3.0 NM o.o 
B03R121b 5300 600 3.0 NM 0.0 
B03R122b 5300 625 3.0 NM o.o 
B03R123b 5325 610 3.0 NM o.o 
B03R124b 5350 625 3.0 NM 0.5 
B03R125b 5450 605 3.0 NM o.o 
B03R126b 5525 615 3.0 NM o.o 
B03R127b 5650 625 3.0 NM o.o 
B03R128b 5650 600 3.0 NM o.o 
B03R129b 5700 570 3.0 NM 0.0 
B03R130b 5700 625 3.0 NM 0.0 

•sampling locations are shown in Figure 2-7. 

bBorehole moved to "A" location. 

"Depth of contamination is based on subsurface gamma-log results. 

dBottom sample collected as a composite of disturbed and undisturbed 
soils; therefore, the results may misrepresent contamination as 
extending into undisturbed soil. 

dBorehole moved to "A" location. 

•Ns - not sampled. 

£contamination carried to bottom of borehole during installation of 
PVC pipe for gamma-logging. 

9Borehole completed as monitoring well. 

bLocation sampled with a hand auger. 

iNM - not measured. 
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~abl.e G-5 
Second-Phase Sampl.ing at Ashl.and l. 

Borehole Depth of 
Sampling Grid coordinate Depth Contamination 
Location• East North (ft) (ft) 

B03R33Ab 5100 550 8.0 8.0 

B03R1.31 5103 541 8.0 8.0 

B03Rl32 5090 550 8.0 8.0 

B03Rl33 5110 551 8.0 8.0 

B03R134 5173 453 0.5 0.5 

B03Rl35 5290 517 3.4 2.0 

B03Rl36 5297 407 2.0 o.o 
B03RD7 5318 313 2.0 0.5 

B03R138 5198 246 1.0 o.o 

•All locations were sampled with a hand auger. Depth to undisturbed 
soil was not measured. Sampling locations are shown in Figure 2-9. 

bBorehole installed during the 1988-89 BNI characterization. 
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- Table G-6 
First-Phase Sampling at Ashland 2 

Page 1 of 2 

Borehole Depth of Depth of 
Sampling Grid Coordinate Depth Undisturbed Contamination 
Location• East North (ft) Soil (ft) (ft) 

B32R01 2400 2900 8.0 6.5 o.o 
B32R02 2600 2660 4.0 0.6 3.0 
B32R03 2425 2600 10.0 4.0 3.0 
B32R04 2550 2575 12.0 0.5 5.0 

~ B32R05 2600 2550 8.0 4.0 5.0 
B32R06 2740 2540 16.0 6.9 12.0b 
B32R07 2300 2450 14.0 12.4 o.o 
B32R08 2500 2450 8.0 6.0 8.0 
B32R09 2600 2450 12.0 0.9 5.0 
B32R10 2775 2447 14.0 10.8 3.0 
B32R1r 2850 2450 8.0 4.3 NSd 
B32R11A 2875 2450 10.0 8.0 7.5 
B32R12 2300 2325 12.0 8.7 0.0 
B32R13c 2550 2350 4.0 NM" NS 
B32R13A 2550 2365 14.0 NM o.o 
B32R13B 2550 2370 16.0 14.4 NS 
B32R14 2700 2350 8.0 4.3 0.0 
B32R15 2800 2350 8.0 6.5 6.0 
B32R16 2975 2350 18.0 16.0 0.0 
B32R17° 2620 2196 8.0 NM NS 
B32R17A 2625 2250 10.0 9.5 6.0 
B32R18 2800 2250 8.0 4.0 0.0 
B32R19 2500 2200 8.0 3.0 1.0 
B32W002f 1785 2448 107.0 6.5 0.0 
B32W003f 2406 2070 35.0 13.0 3.0 
B32R1019 2300 1700 3.0 NM o.o 
B32R1029 2300 2600 3.0 NM o.o 
B32R1039 2300 2900 6.0 NM o.o 
B32R1049 2400 1650 3.0 NM o.o 
B32R1059 2400 1700 3.0 NM 0.0 
B32R1069 2400 1740 3.0 NM 0.0 
B32R1079 2400 2450 3.0 NM o.o 
B32R1089 2400 2700 6.0 NM o.o 
B32R1099 2400 3100 3.0 NM 3.0 
B32Rll09 2430 1800 3.0 NM 0.5 
B32R1119 2450 2325 9.0 NM 0.0 
B32Rl129 2500 1740 3.0 NM o.o 
B32Rl139 2525 2750 3.0 NM 0.0 
B32Rl149 2600 1630 3.0 NM 0.0 
B32Rl159 2600 2900 3.0 NM 0.0 
B32Rl169 2625 2150 6.0 NM 0.0 
B32Rl179 2650 1660 3.0 NM 0.0 
B32Rl189 2650 1700 3.0 NM o.o 
B32R1199 2650 2775 3.0 NM o.o 
B32R1209 2750 2650 6.0 NM 0.5 
B32R12P 2775 2750 3.0 NM 3.0 
B32R1229 2800 1630 3.0 NM o.o 
B32R1239 2800 2150 6.0 NM 0.5 
B32R1249 2800 2700 3.0 NM 0.0 
B32R1259 2800 2800 6.0 NM o.o 
B32R1269 2825 2575 6.0 NM 0.0 
B32R1279 2900 2200 6.0 NM 0.0 
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~ab1e G-6 

(continued) 

Page 2 of 2 

Borehole Depth of Depth of 
Sampling Grid Coordinate Depth Undisturbed Contamination 
Location• East North (ft) Soil (ft) (ft) 

B32R1289 2900 2625 3.0 NM o.o 
B32R1299 2925 2475 3.0 NM 0.5 
B32R1309 2950 2675 6.0 NM 1.0 
B32R1319 3000 2600 6.0 NM 1.0 
B32R1329 3000 2700 6.0 NM 0.0 
B32R1339 3050 2250 3.0 NM o.o 
B32R1349 3050 2500 3.0 NM o.o 
B32R1359 3050 2600 6.0 NM 6.0 
B32R1369 3100 2500 3.0 NM 1.0 
B32R1379 3200 2300 3.0 NM 1.0 
B32R1389 3275 2190 3.0 NM· o.o 
B32R1399 3300 2050 3.0 NM o.o 
B32R1409 3300 2100 3.0 NM o.o 
B32R1419 3500 1700 3.0 NM o.o 
B32R1429 4050 3450 3.0 NM 0.0 
B32R1439 4100 1900 3.0 NM o.o 
B32R1449 5000 2490 3.0 NM o.o 
B32R1459 5075 2480 3.0 NM o.o 
B32R1469 5125 2525 3.0 NM 0;,0 

•sampling locations are shown in Figure 2-10. 

bz>epth of contamination is based on subsurface gamma-log results. 

caoreholes were moved to the new "A" locations. 

dNS - not sampled. 

em!- not measured. 

fBorehole completed as monitoring well. 

'ii.ocation sampled with a hand auger. 
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'fable G-7 

second-Phase Sampling at Ashland 2 

Borehole Depth of 
Sampling Grid Coordinate Depth contamination 
Location• East North (ft) (ft) 

B32R142b 2256 2814 0.5 o.o 
B32R143b 2185 3065 0.5 o.o 
B32R144b 2250 3501 0.5 o.o 
B32R145b 2496 3095 0.5 o.o ' 
B32R146b 2650 2927 0.5 o.o 
B32R147b 2452 3262 0.5 0.0 
B32R148b 2925 2666 o.s o.o 
B32R149b 3091 2662 o.s o.o 
B32R150b 3219 2456 0.5 o.o 
B32R151b 3428 2396 0.5 o.o 
B32R152b 3330 2285 0.5 o.o 
B32R153b 3540 2178 o.s o.o 
B32R154b 3026 1973 o.s 0.0 
B32R155b 2908 1904 0.5 0.5 
B32R156b 2813 2049 0.5 0.0 
B32R157b 2449 2048 0.5 0.0 
B32R158b 2583 1740 o.s o.o 
B32R159b 2367 1767 0.5 0.0 
B32R160b 2296 1897 0.5 o.o 
B32R16lb 2338 2017 0.5 0.0 
B32R901" 2575 1610 8.0 4.0 
B32R902" 2545 1680 8.0 2.0 
B32R903" 2520 1745 8.0 2.0 
B32R904" 2500 1810 8.0. 0.0 
B32R905" 2500 1875 6.0 o.o 

•sampling locations shown in Figure 2-12. Depth to undisturbed soil was 
not measured. 

~ocation sampled with a hand auger. 

"Borehole location. 
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Ta))1e G-8 

P.irst-Phase &amp1ing at seaway 

Borehole Depth of 
Sampling Grid Coordinate Depth Contamination 
Location• East North (ft) (ft) 

B23R01 1800 1200 4.0 o.o 
B23R02 2000 1600 3.0 o.o 
B23R03 2000 1200 4.0 1.0 
B23R04 2000 850 8.0 o.o 
B23R05 2200 1650 3.0 o.o 
B23R06 2200 1400 12.0 8.0 
B23F.07 2200 1000 8.0 o.o 
B23R08 2400 1550 12.0 4.0 
B23R09 2400 1200 9.0 6.0 
B23R10 2600 1650 0.5 0.5 
B23R11 2600 1400 3.0 2.0 
B23R12 2600 1000 5.0 5.0 
B23r:;.3 2800 1550 4.0 2.0 
B23Rl4 2800 1200 7.0 o.o 
B23R15 3000 1400 7.0 7.0 
B23R16 2475 1640 2.0 1.0 
B23R.:!.7 2485 1690 2.0 0.5 
B23F .. : :· 2485 1740 2.0 o.o 

•sampling locations shown in Figure 2-13. All locations were sampled 
with a hand auger. Depth to undisturbec soil was not measured. 
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Table G-9 

Second-Phase Sampling at seaway 

Borehole Depth of 
Sampling Grid COordinate Depth contamination 
Location• East North (ft) (ft) 

B23RC19b 2440 1240 12.0 8.0 
B23RC20b 2100 1275 24.0 o.o 
B23RC21b 2750 1300 30.0 6.0 
B23RC22" 2650 1200 2.0 o.o 
B23RC23" 2590 1200 2.5 2.5 
B23RC24" 2420 1160 1.0 1.0 
B23RC25" 2300 1165 2.0 2.0 
B23RC26" 2700 1200 2.0 o.o 
B23RC27" 2200 1150 1.0 0.5 
B23RC28" 2600 1100 2.5 2.0 
B23RC29" 1900 1200 2.0 o.o 
B23RC30" 2000 1000 1.0 o.o 
B23RC31" 2000 1400 4.0 1.0 
B23RC32" 2200 1100 2.0 o.o 
B23RC33" 2200 1300 2.0 1.0 
B23RC34" 2200 1550 2.0 1.0 
B23RC35" 2600 1550 4.0 2.0 
B23RC36" 2400 1550 2.0 2.0 
B23RC37" 2900 1550 2.0 2.0 
B23RC38" 3100 1550 3.0 o.o 
B23RC39" 2600 1400 1.0 l.O 
B23RC40" 2800 1400 1.0 1.0 
B23RC41" 3000 1400 1.0 0.0 
B23RC42" 2000 1150 2.0 1.5 
B23RC43" 2200 1450 1.5 1.0 
B23RC44" 2800 1450 2.5 2.5 
B23RC45" 2400 1450 1.0 1.0 
B23RC46" 2750 1250 2.0 2.0 
B23RC47" 2400 1300 2.5 2.5 
B23RC48" 2450 1050 2.5 o.o 
B23RC49" 2150 1250 1.5 1.0 
B23RC50" 2500 1250 1.0 1.0 
B23RC51" 2500 1350 2.0 2.0 
B23RC52" 2100 1350 1.0 1.0 
B23RC53" 2000 1300 2.0 2.0 
B23RC54" 2700 1500 2.0 2.0 
B23RC55" 2400 1575 3.0 3.0 
B23RC56" 2300 1400 1.0 0.0 
B23RC57" 4350 570 3.0 2.0 
B23RC58" 4700 570 2.0 o.o 
B23RC59" 4600 570 2.0 2.0 
B23RC60" 5300 570 4.0 3.0 
B23RC61" 5500 580 2.0 0.0 

•sampling locations are shown in Figure 2-14. Depth to undisturbed soil 
was not measured. 

~orehole location. 

"Location sampled with a hand auger. 
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