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BDC-104 Nitrate, TPH-G, and  

Benzene Concentrations 
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Groundwater Levels 
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MW-17A

11/12/09 0.9

BDC-103

BDC-102

BDC-104

BDC-101

BDC-05-04

2.211/13/09

<0.12/16/10

5/18/10

8/17/10

11/9/10

2/15/11

<0.1

<0.1

<0.1

<0.1

5/17/10 1.6

11/8/10 0.1

MW-18A

11/12/09 0.8

5/17/10 1.0

11/8/10 0.1

MW-21A

11/12/09

5/17/10

11/8/10 <0.1

0.2

<0.1

MW-21A

11/12/10 <0.1

Designation

Nitrate Concentration (mg/L)

Date

5/2/11 <0.1

5/3/11 1.6

5/3/11 <0.15/3/11 0.2

11/2/11 <1.0

8/1/11 0.5

8/1/11 1.18/1/11 0.1

11/1/11 0.3

11/1/11 0.711/1/11 <0.1

9/4/12 <0.1

11/13/12 <0.1

9/4/12 2.0

9/4/12 <0.19/4/12 <0.1

11/13/12 0.59

11/13/12 <0.111/13/12 0.16

NA = Not Analyzed; Nitrate sampling was

inadvertently missed during May 2012 Sampling.

5/3/12 0.17

9/4/12 <0.1

11/13/12 0.16

5/3/12 <0.1

9/4/12 <0.1

11/13/12 <0.1

5/3/12 4.4

9/4/12 2.0

11/13/12 0.59 5/3/12 NA

9/4/12 <0.1

11/13/12 <0.1

11/13/12 <0.1

11/13/12 0.59

11/13/12 <0.111/13/12 0.165/20/13 0.1

11/19/13 <0.1

5/20/13 <0.1

11/19/13 <0.1 5/20/13 2.9

11/19/13 1.3

5/23/13 NA

11/19/13 <0.1



TABLE 1

DATA SUMMARY

DEVELOPMENTAL CENTER GROUNDWATER MONITORING

Page 1 of 4

ORC Pilot Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale

Injection Injection Injection  1 Injection  2 Injection  3 Injection  4 Injection  5 Injection  6 Injection  7 Injection  8 Injection 9 Donor Indicators

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days) Total

TPH-G Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Xylenes DO Nitrate Nitrite Iron II Sulfate Methane ORP TOC pH

(mg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (mg/L) (mg-N/L) (mg-N/L) (mg/L) (mg/L) (μg/L) (mV) (mg/L)

0.8 2.0 1294 1.7 NA NA 1546

Well Date Comments

BDC-101 6/11/2001 3.0 11.9 <1.0 113.1 109.2

BDC-101 9/4/2001 5.0 7.13 10.7 50.4 53.8

BDC-101 12/3/2001 6.5 95 1.6 750 650

BDC-101 3/13/2002 <0.25 1.4 <1.0 4.4 <1.0

BDC-101 4/29/2002 -8 <0.25 <1.0 <1.0 2.2 <1.0 <1.0 <1.0

BDC-101 6/3/2002 27 <0.25 1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-101 7/1/2002 55 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-101 8/1/2002 86 <0.25 3.1 <1.0 2.4 <1.0 <1.0 <1.0

BDC-101 12/2/2002 209 0.61 4.3 <1.0 21 27 6.4 33.4

BDC-101 3/10/2003 307 <0.25 1.0 <1.0 4.5 3.2 <1.0 3.2

BDC-101 6/3/2003 392 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-101 11/19/2003 561 0.42 13 <1.0 15 35 <1.0 35 0.36 1.1 0.010 0.2 16 240 120.3

BDC-101 4/28/2004 722 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-101 10/18/2004 895 0.64 10 <1.0 15 43 <1.0 43

BDC-101 5/10/2005 1099 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-101 11/10/2005 1283 0.25 7.6 <1.0 2.6 42 <1.0 42 0.96 4.4 34.3 259 2.05

BDC-101 5/15/2006 1469 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.78 17.8 0.059 0.0 64.1 80

BDC-101 11/20/2006 1658 -59 1.1 10 <1.0 15 72.0 <1.0 72 0.92 0.122 0.016 2.4 8.7 174

BDC-101 2/20/2007 1750 33 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.39 15.0 0.047 0.2 50.0 277 6.63

BDC-101 3/19/2007 1777 60 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.97 8.83 0.037 0.5 38.5 213 6.60

BDC-101 4/24/2007 1813 96 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.09 9.59 0.041 0.5 34.1 136 6.46

BDC-101 5/17/2007 1836 119 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.35 9.95 0.046 0.4 35.7 297 6.55

BDC-101 11/26/2007 2029 312 <0.25 <1.0 <1.0 2.1 6.5 <1.0 6.5 2.30 5.88 0.032 0.0 26.8 287

BDC-101 2/18/2008 2113 396 -8 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.55 8.10 0.040 0.0 31.5 341 6.29

BDC-101 3/27/2008 2151 434 30 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.19 9.3 <0.10 0.2 40.0 506

BDC-101 5/15/2008 2200 483 79 -40 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.57 6.8 <0.10 0.0 24.6 176 6.44

BDC-101 7/16/2008 2262 545 141 22 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.34 5.3 <0.10 0.0 21.8 -232 6.52

BDC-101 9/15/2008 2323 606 202 83 -45 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.22 5.33 0.023 0.0 28.7 153

BDC-101 11/20/2008 2389 672 268 149 21 0.44 1.6 <1.0 <1.0 <1.0 <1.0 <1.0 1.45 2.9 0.1 0.8 17.1 -22 6.65

BDC-101 1/16/2009 2446 729 325 206 78 <0.25 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 0 4.40 0.042 0.4 29.5 -245 6.50

BDC-101 2/11/2009 2472 755 351 232 104 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.62 8.5 <0.1 0.4 39.6 -16 6.43

BDC-101 3/9/2009 2498 781 377 258 130 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.93 9.4 <0.1 0.0 46.8 54 6.54

BDC-101 4/16/2009 2536 819 415 296 168 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.69 9.0 <0.1 0.0 36.0 131 6.61

BDC-101 5/14/2009 2564 847 443 324 196 -34 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.00 13.0 <0.1 0.0 44.4 68 6.81

BDC-101 7/17/2009 2628 911 507 388 260 30 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.80 12.6 <0.1 0.0 49.0 19 7.17

BDC-101 9/9/2009 2682 965 561 442 314 84 -49 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.25 6.2 <0.1 0.0 31.7 179 6.90

BDC-101 11/12/2009 2746 1029 625 506 378 148 15 0.35 1.8 <1.0 6.6 16 <1.0 16 1.37 11.3 <0.1 0-0.2 36.7 124 6.53 Very faint iron measurement

BDC-101 2/17/2010 2843 1126 722 603 475 245 112 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.86 13.9 <0.1 0.0 48.7 640 6.55

BDC-101 5/17/2010 2932 1215 811 692 564 334 201 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.20 20.7 <1.0 0.0 58.7 372 6.86

BDC-101 8/16/2010 3023 1306 902 783 655 425 292 -37 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.21 15.6 <0.1 0.0 56.9 76 7.21

BDC-101 11/8/2010 3107 1390 986 867 739 509 376 47 <0.25 2.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.02 2.2 <0.1 0.4 14.7 145 6.97

BDC-101 2/16/2011 3207 1490 1086 967 839 609 476 147 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.46 23.9 <0.1 0.0 68.2 161 7.30

BDC-101 5/3/2011 3283 1566 1162 1043 915 685 552 223 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.57 23.7 <0.1 0.0 66.2 208 6.99

BDC-101 8/1/2011 3373 1656 1252 1133 1005 775 642 313 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.50 17.9 <0.1 0.0 48.1 150 7.07

BDC-101 11/1/2011 3465 1748 1344 1225 1097 867 734 405 -105 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.69 6.1 <0.1 0.0 24.8 40 7.23

BDC-101 2/19/2012 3575 1858 1454 1335 1207 977 844 515 5 <0.25 2.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.53 6.6 0.3 27.7 12 6.81

BDC-101 5/3/2012 3649 1932 1528 1409 1281 1051 918 589 79 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 3.75 15.9 0.0 51.2 263 6.60

BDC-101 9/4/2012 3773 2056 1652 1533 1405 1175 1042 713 203 -49 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.88 13.8 <0.10 0.0 36.0 154 6.97

BDC-101 11/13/2012 3843 2126 1722 1603 1475 1245 1112 783 273 21 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.41 10.3 <0.10 0.0 40.4 150 6.90

BDC-101 2/20/2013 3942 2225 1821 1702 1574 1344 1211 882 372 120 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 2.55 21.3 <0.10 0.2 68.0 73 6.83

BDC-101 5/20/2013 4031 2314 1910 1791 1663 1433 1300 971 461 209 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 3.35 17 <0.10 0.0 52.9 -190 6.72

BDC-101 8/28/2013 4131 2414 2010 1891 1763 1533 1400 1071 561 309 -76 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 1.99 10.5 <0.10 0.0 41.5 -277 6.46

BDC-101 11/19/2013 4214 2497 2093 1974 1846 1616 1483 1154 644 392 7 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 2.53 7.6 <0.10 0.0 28.3 -173 6.67

BDC-101 2/11/2014 4298 2581 2177 2058 1930 1700 1567 1238 728 476 91 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.65 7.7 <0.10 0.0 29.1 -223 6.80

Aquifer Redox ConditionsVolatile Organic Compounds (all units in ug/L)

Proposed Groundwater Cleanup Levels (a)
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TABLE 1

DATA SUMMARY

DEVELOPMENTAL CENTER GROUNDWATER MONITORING

Page 2 of 4

ORC Pilot Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale

Injection Injection Injection  1 Injection  2 Injection  3 Injection  4 Injection  5 Injection  6 Injection  7 Injection  8 Injection 9 Donor Indicators

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 

(days) Total

TPH-G Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Xylenes DO Nitrate Nitrite Iron II Sulfate Methane ORP TOC pH

(mg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (mg/L) (mg-N/L) (mg-N/L) (mg/L) (mg/L) (μg/L) (mV) (mg/L)

0.8 2.0 1294 1.7 NA NA 1546

Well Date Comments

Aquifer Redox ConditionsVolatile Organic Compounds (all units in ug/L)

Proposed Groundwater Cleanup Levels (a)

BDC-102 6/11/2001 0.55 5.33 <1.0 <1.0 <1.0

BDC-102 9/4/2001 0.38 1.61 1.89 <1.0 1.87

BDC-102 12/3/2001 1.6 3.7 <1.0 <1.0 3.49

BDC-102 3/13/2002 0.50 1.3 <1.0 <1.0 <1.0

BDC-102 4/29/2002 -8 0.33 2.6 <1.0 <1.0 1.1 <1.0 1.1

BDC-102 6/3/2002 27 <0.25 4.4 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 7/1/2002 55 0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 8/1/2002 86 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 12/2/2002 209 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 3/10/2003 307 0.26 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 6/3/2003 392 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 11/19/2003 561 0.99 120 <1.0 8.5 <1.0 <1.0 <1.0 0.38 0.19 0.011 5.5 46 1100 122.2

BDC-102 4/28/2004 722 0.40 10 <1.0 <1.0 3.0 <1.0 3.0

BDC-102 10/18/2004 895 0.33 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 5/10/2005 1099 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

BDC-102 11/10/2005 1283 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.82 4.4 34.0 122 18.4

BDC-102 5/15/2006 1469 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.21 4.72 0.175 2.2 35.7 -11

BDC-102 11/20/2006 1658 -59 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.25 <0.250 <0.250 2.2 9.2 163

BDC-102 2/20/2007 1750 33 <0.25 5.8 <1.0 <1.0 <1.0 <1.0 <1.0 0.47 0.749 0.027 3.0 25.3 -145 6.54

BDC-102 3/19/2007 1777 60 <0.25 18 <1.0 <1.0 32 <1.0 32 0.88 0.938 0.072 3.0 31.0 -98 6.67

BDC-102 4/24/2007 1813 96 0.53 6.1 <1.0 3.1 100 <1.0 100 1.20 1.94 0.051 2.8 40.4 -93 6.51

BDC-102 5/17/2007 1836 119 <0.25 1.8 <1.0 <1.0 7.4 <1.0 7.4 0.84 2.78 0.108 2.6 33.9 286 6.52

BDC-102 11/26/2007 2029 312 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.29 1.03 0.247 3.0 55.7 46

BDC-102 2/18/2008 2113 396 -8 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.51 3.91 0.054 2.8 42.8 431 5.97

BDC-102 3/27/2008 2151 434 30 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.85 1.3 <0.10 2.5 17.9 233

BDC-102 5/15/2008 2200 483 79 -40 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.40 3.0 <0.10 3.5 19.2 -115 6.56

BDC-102 7/16/2008 2262 545 141 22 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.46 2.5 <0.10 3.2 13.7 -312 6.67

BDC-102 9/15/2008 2323 606 202 83 -45 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.22 4.28 0.056 3.0 31.6 191

BDC-102 11/20/2008 2389 672 268 149 21 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.70 0.40 <0.10 2.0 5.6 -70 6.69

BDC-102 1/16/2009 2446 729 325 206 78 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.00 <0.100 0.200 2.5 8.3 -235 6.70

BDC-102 2/11/2009 2472 755 351 232 104 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.65 2.4 <0.1 3.0 20.4 -70 6.61

BDC-102 3/9/2009 2498 781 377 258 130 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.00 0.9 <0.1 3.0 8.7 -46 6.65

BDC-102 4/16/2009 2536 819 415 296 168 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.30 0.6 <0.1 3.0 8.3 -7 6.66

BDC-102 5/14/2009 2564 847 443 324 196 -34 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.29 0.9 <0.1 3.4 9.8 -35 6.78

BDC-102 7/17/2009 2628 911 507 388 260 30 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.66 4.9 <0.1 2.2 28.6 -11 6.46

BDC-102 9/9/2009 2682 965 561 442 314 84 -49 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.91 0.4 <0.1 2.7 5.5 2.8 6.66

BDC-102 11/12/2009 2746 1029 625 506 378 148 15 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.93 0.2 <0.1 3.2 2.4 -42.0 6.49

BDC-102 2/17/2010 2843 1126 722 603 475 245 112 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.90 3.4 0.2 2.8 17.2 892 6.56

BDC-102 5/17/2010 2932 1215 811 692 564 334 201 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.35 8.4 <1.0 3.0 30.1 440 6.61

BDC-102 8/16/2010 3023 1306 902 783 655 425 292 -37 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.61 8.9 <0.1 3.0 27.8 82 6.60

BDC-102 11/8/2010 3107 1390 986 867 739 509 376 47 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.34 0.4 <0.1 2.0 6.9 45 7.09

BDC-102 2/16/2011 3207 1490 1086 967 839 609 476 147 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.68 3.5 <0.1 2.2 43.3 399 6.88

BDC-102 5/3/2011 3283 1566 1162 1043 915 685 552 223 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.60 12.1 <0.1 2.0 32.4 40 6.70

BDC-102 8/1/2011 3373 1656 1252 1133 1005 775 642 313 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.01 13.6 <0.1 2.1 28.7 11 6.88

BDC-102 11/1/2011 3465 1748 1344 1225 1097 867 734 405 -105 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.45 9.8 <0.1 1.5 30.9 -48 7.19

BDC-102 2/19/2012 3575 1858 1454 1335 1207 977 844 515 5 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.25 2.4 1.0 15.4 21 6.60

BDC-102 5/3/2012 3649 1932 1528 1409 1281 1051 918 589 79 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.22 11.3 2.5 40.2 248 6.44

BDC-102 9/4/2012 3773 2056 1652 1533 1405 1175 1042 713 203 -49 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.20 13.2 <5.0 1.5 39.2 130 6.63

BDC-102 11/13/2012 3843 2126 1722 1603 1475 1245 1112 783 273 21 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.10 1.7 <0.10 1.6 27.7 48 6.77

BDC-102 2/20/2013 3942 2225 1821 1702 1574 1344 1211 882 372 120 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.17 18.4 <0.10 1.0 58.5 92 6.60

BDC-102 5/20/2013 4031 2314 1910 1791 1663 1433 1300 971 461 209 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.49 20 <0.10 1.5 62.2 -280 7.31

BDC-102 8/28/2013 4131 2414 2010 1891 1763 1533 1400 1071 561 309 -76 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 1.93 12.2 <0.10 1.0 39.1 -341 6.45

BDC-102 11/19/2013 4214 2497 2093 1974 1846 1616 1483 1154 644 392 7 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 3.89 10.6 <0.10 1.2 43.4 -254 6.54

BDC-102 2/11/2014 4298 2581 2177 2058 1930 1700 1567 1238 728 476 91 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.16 19.6 <0.10 2.2 63 -246 6.67
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DEVELOPMENTAL CENTER GROUNDWATER MONITORING
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ORC Pilot Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale

Injection Injection Injection  1 Injection  2 Injection  3 Injection  4 Injection  5 Injection  6 Injection  7 Injection  8 Injection 9 Donor Indicators
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Time from 
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Time from 

Injection 

(days) Total

TPH-G Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Xylenes DO Nitrate Nitrite Iron II Sulfate Methane ORP TOC pH

(mg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (mg/L) (mg-N/L) (mg-N/L) (mg/L) (mg/L) (μg/L) (mV) (mg/L)

0.8 2.0 1294 1.7 NA NA 1546

Well Date Comments

Aquifer Redox ConditionsVolatile Organic Compounds (all units in ug/L)

Proposed Groundwater Cleanup Levels (a)

BDC-103 6/11/2001 177 875 12,010 1,985 11,430

BDC-103 9/4/2001 123 494 3,760 419 2,636

BDC-103 (c) 12/3/2001 120 5,100 2,300,000 10,000 3,400,000

BDC-103 3/13/2002 200 1,700 17,000 4,900 26,400

BDC-103 4/29/2002 -8 200 980 16,000 5,400 20,000 7,000 27,000

BDC-103 6/3/2002 27 200 960 17,000 5,100 20,000 7,100 27,100

BDC-103 7/1/2002 55 240 1,300 16,000 5,200 20,000 6,800 26,800

BDC-103 8/1/2002 86 270 4,600 18,000 5,200 19,000 6,600 25,600

BDC-103 12/2/2002 209 250 1,400 15,000 5,000 22,000 6,900 28,900

BDC-103 3/10/2003 307 180 780 13,000 5,200 20,000 6,700 26,700

BDC-103 6/3/2003 392 220 900 10,000 5,000 20,000 6,600 26,600

BDC-103 11/19/2003 561 180 850 8,300 4,500 18,000 5,500 23,500 0.38 0.012 0.011 5.5 53 630 -75.9

BDC-103 4/28/2004 722 160 1,600 6,600 3,900 16,000 5,100 21,100

BDC-103 10/18/2004 895 140 2,100 5,500 3,700 15,000 4,400 19,400

BDC-103 5/10/2005 1099 110 2,200 5,500 3,800 14,000 3,200 17,200

BDC-103 11/10/2005 1283 90 2,200 3,500 3,700 12,000 2,500 15,000 0.72 <1.0 11.9 147 15.4

BDC-103 5/15/2006 1469 84 1,600 3,800 3,100 10,000 2,200 12,000 0.92 <0.010 0.054 3.5 15.2 106

BDC-103 11/20/2006 1658 -59 51 2,000 730 2,200 3,900 1,000 4,900 1.23 <0.10 <0.10 2.4 28.3 202

BDC-103 2/20/2007 1750 33 26 460 420 140 3,600 1,600 5,200 0.31 60.8 11.1 0.5 99.2 109 6.54

BDC-103 3/19/2007 1777 60 30 490 88 130 3,500 1,700 5,200 0.63 27.9 8.28 0.4 141 4 6.79

BDC-103 4/24/2007 1813 96 36 820 440 220 3500 1800 5300 0.84 7.54 3.56 2.4 59.2 -14 6.70

BDC-103 5/17/2007 1836 119 77 1,400 4,300 1,100 8,300 3,200 11,500 0.61 0.138 0.079 3.6 169 244 6.82

BDC-103 11/26/2007 2029 312 190 3,300 21,000 4,000 11,000 4,900 15,900 3.37 0.063 0.049 3.6 49.1 -118

BDC-103 2/18/2008 2113 396 -8 66 1,100 2,600 700 7,500 1,900 9,400 2.06 7.75 0.134 2.8 163 552 5.97

BDC-103 3/27/2008 2151 434 30 84 1,500 1,900 1,100 9,700 3,000 12,700 1.60 54.1 18 4.0 115.0 182

BDC-103 5/15/2008 2200 483 79 -40 91 2,700 4,400 1,400 11,000 3,600 14,600 1.38 <0.10 <0.10 3.2 192 -138 7.11

BDC-103 7/16/2008 2262 545 141 22 79 1,800 440 490 10,000 3,100 13,100 1.61 56.1 16.6 2.8 149 -226 6.72

BDC-103 9/15/2008 2323 606 202 83 -45 110 2,300 7,600 1,500 10,000 3,600 13,600 0.48 0.330 0.218 3.2 218 189

BDC-103 11/20/2008 2389 672 268 149 21 47 1,200 260 110 7,000 2,100 9,100 0.21 152 12.5 2.0 120 -1.2 6.66

BDC-103 1/16/2009 2446 729 325 206 78 11 190 220 12 1,000 480 1,480 0.24 193 2.32 0.6 62.5 -181 6.19

BDC-103 2/11/2009 2472 755 351 232 104 36 820 510 <100 2,900 1,500 4,400 1.66 82.0 6.7 0.8 178 -65 6.69

BDC-103 3/9/2009 2498 781 377 258 130 27 1100 440 18 2,400 1,200 3,600 0 47.3 2.4 0.4 192 17 6.80

BDC-103 4/16/2009 2536 819 415 296 168 30 710 310 <50 2,700 1,200 3,900 0.95 64.8 5.6 0.2-0.4 194 62 6.77

BDC-103 5/14/2009 2564 847 443 324 196 -34 30 680 320 20 2,400 1,500 3,900 0.48 49.8 4.8 0.8 222 20 6.85

BDC-103 7/17/2009 2628 911 507 388 260 30 19 410 280 32 630 1,000 1,630 2.60 26.6 2.0 1.0 104 29 6.98

BDC-103 9/9/2009 2682 965 561 442 314 84 -49 21 620 270 83 700 1200 1,900 0.88 <0.1 <0.1 2.5 134 2.8 7.01

BDC-103 11/12/2009 2746 1029 625 506 378 148 15 24 340 140 27 1,800 1,200 3,000 1.42 94.1 7.7 0.4 71.7 117 6.11

BDC-103 2/17/2010 2843 1126 722 603 475 245 112 0.73 10 <1.0 <1.0 3.1 22 25 1.45 123 1.1 0.0 60.3 939 6.22

BDC-103 5/17/2010 2932 1215 811 692 564 334 201 3.1 79 44 5.2 60 86 146 1.56 67.9 2.6 0.4 71.6 436 6.63

BDC-103 8/16/2010 3023 1306 902 783 655 425 292 -37 8.0 740 380 110 420 320 740 2.24 2.4 0.1 2.0 72.5 184 6.96

BDC-103 11/8/2010 3107 1390 986 867 739 509 376 47 6.3 240 11 1.7 180 540 720 7.46 55.8 1.5 0.0 123 199 7.05

BDC-103 2/16/2011 3207 1490 1086 967 839 609 476 147 0.28 4.6 <1.0 <1.0 <1.0 5.4 5.4 5.18 133 0.6 74.6 508 6.52

BDC-103 5/3/2011 3283 1566 1162 1043 915 685 552 223 <0.25 9.1 <1.0 <1.0 <1.0 2.2 2.2 2.15 140 0.2 0.0 74.4 393 6.35

BDC-103 8/1/2011 3373 1656 1252 1133 1005 775 642 313 0.30 76 <1.0 1.8 7.8 2.5 10.3 5.67 57.6 <0.1 0.2 63.2 168 7.09

BDC-103 11/1/2011 3465 1748 1344 1225 1097 867 734 405 -105 33 1300 2200 780 2300 1300 3,600 1.72 <0.1 <0.1 1.2 8.1 -226 7.38

BDC-103 2/19/2012 3575 1858 1454 1335 1207 977 844 515 5 2.2 5.1 31 19 260 69 329 0.21 143 0.3 57.1 36 6.41

BDC-103 5/3/2012 3649 1932 1528 1409 1281 1051 918 589 79 <0.25 16 1.4 <1.0 3.6 14 17.6 0.11 149 0.83 0.0 56.2 239 6.49

BDC-103 9/4/2012 3773 2056 1652 1533 1405 1175 1042 713 203 -49 0.72 530 24.0 9.4 40 42 82 0.45 7.2 <0.10 0.4 66.9 146 6.80

BDC-103 11/13/2012 3843 2126 1722 1603 1475 1245 1112 783 273 21 4.5 120 9.5 3.7 210 380 590 1.02 165 2.8 0.4 93.6 108 6.50

BDC-103 2/20/2013 3942 2225 1821 1702 1574 1344 1211 882 372 120 <0.25 <1.0 <1.0 <1.0 <2.0 3.4 3.4 0.14 161 0.60 0.2 51.6 109 6.42

BDC-103 5/20/2013 4031 2314 1910 1791 1663 1433 1300 971 461 209 <0.25 9.3 <1.0 <1.0 4.4 1.8 6.2 0.29 161 <0.10 0.0 47.1 -281 7.47

BDC-103 8/28/2013 4131 2414 2010 1891 1763 1533 1400 1071 561 309 -76 2 210 56 47 260 91 351 1.6 17.8 0.16 0.6 54.2 -290 6.83

BDC-103 11/19/2013 4214 2497 2093 1974 1846 1616 1483 1154 644 392 7 5.9 22 37 31 590 350 940 4.42 154 2.60 0.0 51 -222 6.48

BDC-103 2/11/2014 4298 2581 2177 2058 1930 1700 1567 1238 728 476 91 <0.25 <1.0 <1.0 <1.0 4.9 3.6 8.5 2.81 79.9 0.15 0.0 99.2 -254 6.77
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ORC Pilot Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale Full Scale
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Injection 

(days)

Elapsed 

Time from 

Injection 

(days)

Elapsed 

Time from 

Injection 
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TPH-G Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene Xylenes DO Nitrate Nitrite Iron II Sulfate Methane ORP TOC pH

(mg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (mg/L) (mg-N/L) (mg-N/L) (mg/L) (mg/L) (μg/L) (mV) (mg/L)

0.8 2.0 1294 1.7 NA NA 1546

Well Date Comments

Aquifer Redox ConditionsVolatile Organic Compounds (all units in ug/L)

Proposed Groundwater Cleanup Levels (a)

BDC-104 2/18/2008 2113 396 -8 2.9 <1.0 <1.0 47 180 28 208 2.09 1.63 0.072 3.0 18.7 598

BDC-104 3/27/2008 2151 434 30 3.2 <1.0 <1.0 22 220 52 272 1.34 161 0.1 0.5 52.2 259

BDC-104 5/15/2008 2200 483 79 -40 1.0 <1.0 <1.0 7.0 26 22 48 1.24 28.7 0.7 0.4 26.6 94 6.69

BDC-104 7/16/2008 2262 545 141 22 2.3 <1.0 2.9 3.3 110 50 160 1.56 196 0.4 0.0 74.7 -221 7.17

BDC-104 9/15/2008 2323 606 202 83 -45 0.64 <1.0 2.6 <1.0 20 16 36 0.06 122 0.729 0.0 38.4 191

BDC-104 11/20/2008 2389 672 268 149 21 <0.25 <1.0 <1.0 <1.0 1.4 4.1 5.5 0.96 67.2 <0.10 0.2 24.3 -27 7.46

BDC-104 1/16/2009 2446 729 325 206 78 0.26 <1.0 <1.0 <1.0 <1.0 5.5 5.5 0.05 71.4 0.204 0.6 34.6 -164 6.86

BDC-104 2/11/2009 2472 755 351 232 104 <0.25 <1.0 <1.0 <1.0 1.3 1.1 2.4 1.78 95.4 J 0.1 0.2 20.1 -75 6.68

BDC-104 3/9/2009 2498 781 377 258 130 <0.25 <1.0 <1.0 <1.0 1.3 1.1 2.4 0 91.5 <0.1 0.0 19.2 20 6.67

BDC-104 4/16/2009 2536 819 415 296 168 <0.25 <1.0 <1.0 <1.0 <1.0 1.6 1.6 0.34 67.2 <0.1 0.0 21.6 67 6.63

BDC-104 5/14/2009 2564 847 443 324 196 -34 <0.25 <1.0 <1.0 <1.0 <1.0 1.4 1.4 0.51 63.4 <0.1 0.0 20.1 6 6.70

BDC-104 7/17/2009 2628 911 507 388 260 30 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.41 21.0 0.5 1.0 30.8 -3 7.30

BDC-104 9/9/2009 2682 965 561 442 314 84 -49 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.63 39.8 0.1 0.8 41.6 61 7.20

BDC-104 11/12/2009 2746 1029 625 506 378 148 15 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.99 115 1.4 0.0 24.1 68 6.49

BDC-104 2/17/2010 2843 1126 722 603 475 245 112 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.73 119 0.1 0.0 111 868 6.93

BDC-104 5/17/2010 2932 1215 811 692 564 334 201 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.98 47.4 <1.0 0.6 30.5 482 6.74

BDC-104 8/16/2010 3023 1306 902 783 655 425 292 -37 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.59 38.4 0.2 2.5 23.6 76 6.92

BDC-104 11/8/2010 3107 1390 986 867 739 509 376 47 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.87 32.5 <0.1 0.0 18.6 115 7.23

BDC-104 2/16/2011 3207 1490 1086 967 839 609 476 147 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.48 40.0 <0.1 0.4 24.1 423 6.71

BDC-104 5/3/2011 3283 1566 1162 1043 915 685 552 223 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.19 31.3 <0.1 1.2 26.8 231 6.63

BDC-104 8/1/2011 3373 1656 1252 1133 1005 775 642 313 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.10 11.7 <0.1 0.0 21.2 121 7.20

BDC-104 11/1/2011 3465 1748 1344 1225 1097 867 734 405 -105 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.43 14.6 <0.1 0.0 18.7 -53 7.40

BDC-104 2/19/2012 3575 1858 1454 1335 1207 977 844 515 5 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.26 21.6 0.0 29.2 66 6.23

BDC-104 5/3/2012 3649 1932 1528 1409 1281 1051 918 589 79 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.06 19.4 1.5 26.5 207 6.78

BDC-104 9/4/2012 3773 2056 1652 1533 1405 1175 1042 713 203 -49 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.68 12.3 <0.10 0.5 22.1 130 7.11

BDC-104 11/13/2012 3843 2126 1722 1603 1475 1245 1112 783 273 21 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.24 0.80 <0.10 5.1 64 7.19

BDC-104 2/20/2013 3942 2225 1821 1702 1574 1344 1211 882 372 120 0.28 <1.0 6.5 <1.0 17 3.3 20.3 0.44 2.5 <0.10 0.2 3.6 82 6.96

BDC-104 5/20/2013 4031 2314 1910 1791 1663 1433 1300 971 461 209 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 2.01 20.0 <0.10 0.0 20.8 -230 7.16

BDC-104 8/28/2013 4131 2414 2010 1891 1763 1533 1400 1071 561 309 -76 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 0.52 16.4 <0.10 1.0 35.3 -322 6.82

BDC-104 11/19/2013 4214 2497 2093 1974 1846 1616 1483 1154 644 392 7 <0.25 <1.0 <1.0 <1.0 <2.0 <1.0 <2.0 8.09 0.5 <0.10 0.0 3.1 -35 7.16

BDC-104 2/11/2014 4298 2581 2177 2058 1930 1700 1567 1238 728 476 91 <0.25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 6.11 0.5 <0.10 0.0 3.4 -135 7.04

CUL  =  Cleanup Level Injection dates

BTEX  =  Benzene, Toluene, Ethylbenzene, and Xylenes 5/7/2002 ORC

1/18/2007 Pilot -scale nitrate

2/26/2008 1st full scale injection

6/24/2008 2nd full scale injection

TOC  =  Total Organic Carbon 10/30/2008 3rd full scale injection

NA  =  Not Applicable, not available 6/17/2009 4th full scale injection (start ammonium phosphate, 1/3 ammonium nitrate dose to both wells)

µg/L  =  micrograms pr liter 10/28/2009 5th full scale injection (103 full dose, 104 half dose)

mg/L  =  milligrams per liter 9/22/2010 6th full scale injection (103 only full dose)

mg-N/L  =  milligrams per liter as nitrogen 2/14/2012 7th full scale injection (103 only full dose)

10/23/2012 8th full scale injection (103 only 1.5x volume dose)

11/12/2013 9th full scale injection (103 only 1.5x volume dose)

=  No sample collected or sample not analyzed for specified constituent.

Box = Exceedance of proposed CUL

(a)  Landau Associates 2013

(b) BTEX data questionable for this event. Concentrations inconsistent with TPH-G data for indicated event and BTEX data from other events.

2/19/12 = LLI 1290767, 1291164

NA  =  Not Analyzed

TPH-G  =  Total Petroleum Hydrocarbon-Gasoline

DO  =  Dissolved Oxygen

ORP  =  Oxidation Reduction Potential

mV  =  millivolts
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TABLE 2

NITRATE CONCENTRATIONS AT DOWNGRADIENT MONITORING LOCATIONS

AOC-05 ANAEROBIC BIOREMEDIATION REMEDIAL ACTION

BOEING DEVELOPMENTAL CENTER

Page 1 of 1

DO Nitrate Iron II Sulfate Methane ORP

Area Well Date (mg/L) (mg-N/L) (mg/L) (mg/L) (mg/L) (mV)

SWMU-17 BDC-05-04 5/15/2006 Natural Redox Baseline 12.3 2.6 33.4

SWMU-17 BDC-05-04 10/23/2008 2.45 7.6 0.1 31.0 0.29 73.5

SWMU-17 BDC-05-04 11/2/2008 0.59 4.5 0.8 25,2 0.05 -16

SWMU-17 BDC-05-04 12/16/2008 0.55 5.5 1.0 30.4 1.61 -98

SWMU-17 BDC-05-04 1/16/2009 0.06 4.3 1.0 21.8 1.48 -192

SWMU-17 BDC-05-04 2/11/2009 2.45 5.9 1.0 31.8 1.06 -54

SWMU-17 BDC-05-04 3/9/2009 0.27 4.8 1.5 30.1 0.20 35

SWMU-17 BDC-05-04 4/16/2009 1.48 5.9 1.4 33.6 <0.0007 68

SWMU-17 BDC-05-04 5/13/2009 0.33 4.5 1.6 26.6 0.37 49

SWMU-17 BDC-05-04 8/16/2009 0.86 5.4 2.2 30.6 <0.0007 93

SWMU-17 BDC-05-04 11/13/2009 Downgradient Monitoring Triggered 0.56 2.2 3.0 18.4 2.44 109

SWMU-17 BDC-05-04 2/16/2010 0.88 <0.1 3.3 24.6 1.49 899

SWMU-17 BDC-05-04 5/18/2010 0.75 <0.1 3.0 25.4 1.32 473

SWMU-17 BDC-05-04 8/17/2010 1.00 <0.1 2.8 17.1 3.53 108

SWMU-17 BDC-05-04 11/9/2010 2.21 <0.1 2.2 21.3 3.00 101

SWMU-17 BDC-05-04 2/15/2011 2.50 <0.1 2.4 19.4 4.46 93

SWMU-17 BDC-05-04 5/2/2011 1.69 <0.1 2.2 18.0 1.75 49

SWMU-17 BDC-05-04 11/2/2011 1.52 <1.0 1.2 <1.0 -3

SWMU-17 BDC-05-04 5/7/2012 0.16 2.0 21.5 98

SWMU-17 BDC-05-04 9/4/2012 0.21 <0.10 16.6 96

SWMU-17 BDC-05-04 11/13/2012 0.03 <0.10 1.8 16.9 64

SWMU-17 BDC-05-04 5/23/2013 0.49 1.5 13.7 -310

SWMU-17 BDC-05-04 11/19/2013 2.56 <0.10 1.0 13.2 -259

SWMU-20 MW-17A 05/15/2006 Natural Redox Baseline 1.37 0.0 27.0

SWMU-20 MW-17A 11/12/2009 Downgradient Monitoring Triggered 0.9

SWMU-20 MW-17A 5/17/2010 1.6 0.2 21.0

SWMU-20 MW-17A 11/8/2010 0.1 2.1 15.7

SWMU-20 MW-17A 5/3/2011 1.6 0.0 19.8

SWMU-20 MW-17A 8/1/2011 0.5 0.0 20.5

SWMU-20 MW-17A 11/1/2011 0.3 0.0 23.2

SWMU-20 MW-17A 5/3/2012 4.4 0.0

SWMU-20 MW-17A 9/4/2012 2.0 26.8

SWMU-20 MW-17A 11/13/2012 0.59 0.0 22.9

SWMU-20 MW-17A 5/20/2013 2.9 26.8

SWMU-20 MW-17A 11/19/2013 1.3 0.4 23.9

SWMU-20 MW-18A 05/15/2006 Natural Redox Baseline 0.154 0.4 64.8

SWMU-20 MW-18A 11/12/2009 Downgradient Monitoring Triggered 0.8

SWMU-20 MW-18A 05/17/2010 1.0 0.4 32.2

SWMU-20 MW-18A 11/08/2010 0.1 0.0 14.2

SWMU-20 MW-18A 5/3/2011 <0.1 0.0 31.5

SWMU-20 MW-18A 8/1/2011 1.1 0.0 42.2

SWMU-20 MW-18A 11/1/2011 0.7 0.0 93.3

SWMU-20 MW-18A 5/3/2012 <0.10 0.0

SWMU-20 MW-18A 9/4/2012 <0.10 19.5

SWMU-20 MW-18A 11/13/2012 <0.10 0.0 21.5

SWMU-20 MW-18A 5/20/2013 <0.10 19.6

SWMU-20 MW-18A 11/19/2013 <0.10 0.6 15.0

SWMU-20 MW-21A 05/15/2006 Natural Redox Baseline 0.136 0.4 54.9

SWMU-20 MW-21A 11/12/2009 Downgradient Monitoring Triggered <0.1

SWMU-20 MW-21A 05/17/2010 0.2 0.0 11.9

SWMU-20 MW-21A 11/08/2010 <0.1 0.0 5.9

SWMU-20 MW-21A 5/3/2011 0.2 0.0 52.1

SWMU-20 MW-21A 8/1/2011 0.1 0.0 26.7

SWMU-20 MW-21A 11/1/2011 <0.1 0.0 9.3

SWMU-20 MW-21A 5/3/2012 0.17 0.0

SWMU-20 MW-21A 9/4/2012 <0.10 6.7

SWMU-20 MW-21A 11/13/2012 0.16 0.0 18.5

SWMU-20 MW-21A 5/20/2013 0.10 0.5 13.5

SWMU-20 MW-21A 11/19/2013 <0.10 0.0 15.6

= Not Analyzed

Aquifer Redox Conditions
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