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Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

RZ-3 West Upgradient Well
WEST

Constituents Units 09/21/99 02/23/00 05/25/00 09/22/00 03/19/01 6/25/01 11/12/01 12/11/01 6/12/02 9/23/02 5/21/03 9/25/03 09/21/99 02/23/00 05/25/00
Volatile Organic Compounds
Benzene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <2.5 <2 < 1.4 <2.0 <1.0 <1.0 <1.0
1,1-Dichloroethane ug/L 5.4 7.3 7.7 7.7 5.9 5.5 6.2 5.3 6.0 3.9 1.9 2.3 25.6 24.5 32.5
1,1-Dichloroethene ug/L <1.0 <1.0 1.02J 1.2 1.2 <1.0 0.90J <3.3 1.3 0.73 J < 1.4 <2.0 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene ug/L 9.1 24.0 32.0 77.3 117 80.1 51 51 33 8.8 4.5 4.3 125 34.5 29.0
trans-1,2-Dichloroethene ug/L <1.0 2.0 1.5 1.8 5.8 3.3 2.7 2.4 1.3 <1 < 0.72 <1.0 <1.0 1.7 1.3
Ethylbenzene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <2.5 <2 < 1.4 <2.0 <1.0 <1.0 <1.0
Tetrachloroethene ug/L 61.0 77.1 54.6 55.8 49.9 59.3 56 49 37 49 42 47 41.3 53.9 37.7
Toluene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <2.5 <2 < 1.4 <2.0 <1.0 <1.0 <1.0
1,1,1-Trichloroethane ug/L 21.0 20.6 20.5 22.2 19.3 16.7 13 12 14 10 6.2 7.1 24.8 25.1 27.4
Trichloroethene ug/L 56.1 90.1 81.3 97.2 105 117 92 94 75 46 29 35 37.3 108 103.0
Vinyl chloride ug/L <1.0 5.3 1.2 3.0 4.8 <1.0 1.5J 0.66J 0.48 <2 < 1.4 <2.0 <1.0 <1.0 <1.0
Xylenes ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <2.5 <2 < 1.4 <2.0 <1.0 <1.0 <1.0
Total VOCs ug/L 152.6 226.4 199.82 266.2 308.9 281.9 223.3 214.36 168.08 118.43 83.6 95.7 254 247.7 230.9

ug/L - Micrograms per liter.
J - Value is estimated.
UJ - Constituent not detected above laboratory reporting limit. Reporting limit estimated.
< - Constituent not detected above laboratory reporting limit shown.
U - Constituent not detected.
Samples collected in September and October 1999 represent baseline conditions.
Carbon source introductions began in December 1999.

Upgradient Well
EAST
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Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

RZ-3 West Upgradient Well
GM-19S

Constituents Units 09/20/99 02/23/00 05/24/00 09/22/00 03/19/01 06/25/01 11/12/01 12/11/01 06/12/02 09/26/02 05/21/03 09/25/03
Volatile Organic Compounds
Benzene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 0.62 <4 < 4 <5.0
1,1-Dichloroethane ug/L 7.7 7.3 7.0 4.4 4.1 2.9 2.9J 2.8J 3.7 6.3 8.4 8.3
1,1-Dichloroethene ug/L 1.0 1.0 1.1 <1.0 <1.0 <1.0 <3.3 <3.3 0.98 <4 < 4 1.6J
cis-1,2-Dichloroethene ug/L 34.6 38.8 42.9 37.6 38.2 31.5 26 27 28 39 81 89
trans-1,2-Dichloroethene ug/L 2.3 2.3 2.7 2.6 3.0 2.4 2.0 2.0 2.3 2.7 2.5 2.9
Ethylbenzene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <3.3 <4 < 4 <5.0
Tetrachloroethene ug/L 46.0 71.3 57.1 68.0 67.6 71.7 64 64 60 52 62 62
Toluene ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <3.3 <4 < 4 <5.0
1,1,1-Trichloroethane ug/L 16.0 16.9 17.9 14.5 11.9 9.6 7.6 7.5 7.2 6.3 12 13
Trichloroethene ug/L 71.1 101 104 104 107 121 97 110 110 110 120 140
Vinyl chloride ug/L <1.0 1.7 1.4 <1.0 <1.0 <1.0 <3.3 0.66J 0.70 5.2 < 4 <5.0
Xylenes ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <3.3 <3.3 <3.3 <4 < 4 <5.0
Total VOCs ug/L 178.7 240.3 234.1 231.1 231.8 239.1 199.5 213.96 213.5 221.5 285.9 316.8

ug/L - Micrograms per liter.
J - Value is estimated.
UJ - Constituent not detected above laboratory reporting limit. Reporting limit estimated.
< - Constituent not detected above laboratory reporting limit shown.
U - Constituent not detected.
Samples collected in September and October 1999 represent baseline conditions.
Carbon source introductions began in December 1999.
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Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

RZ-3 West

Constituents Units 09/22/99 02/28/00 05/30/00 09/25/00 03/19/01 06/25/01 11/12/01 12/11/01 6/12/02 9/20/02 5/23/03 10/1/03 3/6/98 9/20/99 9/26/00 11/9/01 9/20/02 10/1/03
Volatile Organic Compounds
Benzene ug/L <1.0 <10 <100 <1.0 <50 <1.0 4.3J <100 4.0 <10 1.6 1.5J 2.3 3.4 1.1 0.78J 5.5 5.4
1,1-Dichloroethane ug/L 3.3 101 46.0J 35.9 <50 3.1 6.2 <100 12 9.7J 5.5 5.5 49.3 30.2 36.5 40 63 48
1,1-Dichloroethene ug/L <1.0 <10 <100 <1.0 <50 <1.0 <5.0 <100 <20 <10 < 1 U <2.0 1.0 <1.0 <1.0 < 1.0 <2.0 <2.0
cis-1,2-Dichloroethene ug/L 2.6 <10 <100 <1.0 <50 32.0 <2.5 <50 <10 <5 0.66 <1.0 56.1 26.2 1.5 2.0 5.5 <1.0
trans-1,2-Dichloroethene ug/L 4.2 111 41.0J 20.3 <50 2.5 2.9 <50 3.0 <5 1.6 1.0 10.1 12.0 5.4 3.6 9 4.4
Ethylbenzene ug/L <1.0 <10 <100 <1.0 <50 <1.0 0.79J <100 <20 <10 0.65J 0.73J 28.9 20.7 12.5 0.40J 7.5 11
Tetrachloroethene ug/L 1.2 <10 <100 <1.0 <50 37.6 <5.0 <100 <20 <10 < 1 U <2.0 20.0 14.8 <1.0 < 1.0 <2.0 <2.0
Toluene ug/L 1.0 20.6 <100 10.4 <50 <1.0 12 <100 4.9 <10 2.2 2.3 <1.0 <1.0 <1.0 < 1.0 1.8J 1.2J
1,1,1-Trichloroethane ug/L <1.0 <10 <100 <1.0 <50 9.2 <5.0 <100 <20 <10 < 1 U <2.0 6.7 1.9 <1.0 0.40J <2.0 <2.0
Trichloroethene ug/L 3.2 <10 <100 <1.0 <50 107 <5.0 <100 <20 <10 < 1 U <2.0 95.2 30.4 6.6 4.4 <2.0 <2.0
Vinyl chloride ug/L 3.0 <10 <100 <1.0 <50 <1.0 1.1J <100 3.0 <10 < 1 U <2.0 10.1 8.4 2.4 1.9 5.8 <2.0
Xylenes ug/L <1.0 <10 <100 <1.0 <50 <1.0 3.0J <100 <20 <10 2.1 3.6 10.3 2.3 1.9 0.39J 1.5J 2.0
Total VOCs ug/L 18.5 232.6 87 66.6 0 191.4 30.29 0 26.9 9.7 14.31 14.63 290 150.3 67.9 53.87 99.6 72

ug/L - Micrograms per liter.
J - Value is estimated.
UJ - Constituent not detected above laboratory reporting limit. Reporting limit estimated.
< - Constituent not detected above laboratory reporting limit shown.
U - Constituent not detected.
Samples collected in September and October 1999 represent baseline conditions.
Carbon source introductions began in December 1999.

Downgradient Well
GM-8

Downgradient Well
GM-32
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Table 11. Summary of Groundwater Analytical Results from Reactive Zone 3 West Wells, General Motors Corporation, Moraine, Ohio.

RZ-3 West

Constituents Units 3/6/98 9/20/99 9/26/00 11/9/01 9/20/02 10/2/03
Volatile Organic Compounds
Benzene ug/L <1.0 <1.0 <1.0 < 2.0 2.2 1.0
1,1-Dichloroethane ug/L 35.3 33.2 13.0 14 60 20
1,1-Dichloroethene ug/L <1.0 1.2 <1.0 < 2.0 <2.0 <1.0
cis-1,2-Dichloroethene ug/L 82.4 52.9 41.0 8.2 43 13
trans-1,2-Dichloroethene ug/L 2.4 2.0 2.2 1.8 8.6 2.5
Ethylbenzene ug/L <1.0 <1.0 <1.0 < 2.0 <2.0 0.22J
Tetrachloroethene ug/L 94.0 81.4 51.5 14 14 11
Toluene ug/L <1.0 <1.0 <1.0 < 2.0 <2.0 0.83J
1,1,1-Trichloroethane ug/L 36.2 24.6 12.1 3.9 1.4J 0.19J
Trichloroethene ug/L 119 78.2 56.6 48 33 23
Vinyl chloride ug/L 2.3 1.6 3.7 1.9J 12 3.3
Xylenes ug/L <1.0 <10 <1.0 < 2.0 < 2.0 1.0
Total VOCs ug/L 371.6 275.1 180.1 91.8 174.2 76.04

ug/L - Micrograms per liter.
J - Value is estimated.
UJ - Constituent not detected above laboratory reporting limit. Reporting limit estimated.
< - Constituent not detected above laboratory reporting limit shown.
U - Constituent not detected.
Samples collected in September and October 1999 represent baseline conditions.
Carbon source introductions began in December 1999.

Downgradient Well
GM-6
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Figure E-2:  Reductive Dechlorination at GM-28 - Downgradient Well in RZ-1
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Figure E-1:  Reductive Dechlorination at GM-29 - Upgradient Well in RZ-1
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Figure E-3.  Reductive Dechlorination at ME-6 - Upgradient Well in RZ-2
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Figure E-4.  Reductive Dechlorination at ME-3 - Downgradient Well in RZ-2
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Figure E-5.  Reductive Dechlorination at EAST - Upgradient Well in RZ-3 West
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Figure E-6.  Reductive Dechlorination at GM-32 - Downgradient Well in RZ-3 West
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Figure E-8:  Reductive Dechlorination at GM-6 - Downgradient to RZ-3 West
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Figure E-7:  Reductive Dechlorination at GM-8 - Downgradient to RZ-3 West
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Figure E-8:  Reductive Dechlorination at GM-6 - Downgradient to RZ-3 West
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Figure E-7:  Reductive Dechlorination at GM-8 - Downgradient to RZ-3 West
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Figure E-9.  Reductive Dechlorination at GM-22 - Upgradient Well in RZ-3 East
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Figure E-10.  Reductive Dechlorination at GM-21 - Downgradient Well in RZ-3 East
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Figure E-12.  Bioattenuation Parameters at GM-28 - Downgradient Well in RZ-1
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Figure E-11.  Bioattenuation Parameters at GM-29 - Upgradient Well in RZ-1
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Figure E-13.  Bioattenuation Parameters at ME-6 - Upgradient Well in RZ-2
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Figure E-14.  Bioattenuation Parameters at ME-3 - Downgradient Well in RZ-2
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Periods of Molasses Injection

Figure E-15.  Bioattenuation Parameters at EAST - Upgradient Well in RZ-3 West
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Figure E-16.  Bioattenuation Parameters at GM-32 - Downgradient Well in RZ-3 West
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Figure E-18.  Bioattenuation Parameters at GM-6 - Downgradient to RZ-3 West
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Figure E-17.  Bioattenuation Parameters at GM-8 - Downgradient to RZ-3 West
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Figure E-19.  Bioattenuation Parameters at GM-22 - Upgradient Well in RZ-3 East
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Figure E-20.  Bioattenuation Parameters at GM-21 - Downgradient Well in RZ-3 East
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