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Figure 4.25 Results for one of the Yield Experiment Phase 1 1,2-DCA bottles (1,2-DCA-3).
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Figure 4.26 Results for one of the Yield Experiment Phase 1 EDB bottles (EDB-1).
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Figure 4.27 Results for one of the Yield Experiment Phase 1 EDB bottles (EDB-2).
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Figure 4.28 Results for one of the Yield Experiment Phase 1 EDB bottles (EDB-3).
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Figure 4.29 Results for the first set of Yield Experiment Phase I WCs (average of triplicates). Error bars represent + one
standard deviation.
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Figure 4.30 Results for the second set of Yield Experiment Phase I WCs (average of triplicates). Error bars represent +

one standard deviation.



1€l

16 | —@—PCE —6—TCE —B—cDCE —A —VC —X%—Ethene --X-- Methane v lactate addition [ 140
$ v s Y ' v ol ) ) ' ' '
14 L 120
°
= 12
§ - 100
2
5 10
$) - 80
>
T
c
©
1]
(3] - 60
fat
()
)
3)
= - 40
1]
[3)
o
- 20
-0
80 100 120

Time (days)
Figure 4.31 Results for one of the Yield Experiment Phase 2 PCE bottles (PCE-1).
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Figure 4.32 Results for one of the Yield Experiment Phase 2 PCE bottles (PCE-2).
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Figure 4.33 Results for one of the Yield Experiment Phase 2 PCE bottles (PCE-3).
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Figure 4.34 Results for one of the Yield Experiment Phase 2 TCE bottles (TCE-1).
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Figure 4.35 Results for one of the Yield Experiment Phase 2 TCE bottles (TCE-2).
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Figure 4.36 Results for one of the Yield Experiment Phase 2 TCE bottles (TCE-3).
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Figure 4.37 Results for one of the Yield Experiment Phase 2 cDCE bottles (cDCE-1).
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Figure 4.38 Results for one of the Yield Experiment Phase 2 cDCE bottles (cDCE-2).
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Figure 4.39 Results for one of the Yield Experiment Phase 2 cDCE bottles (cDCE-3).
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Figure 4.40 Results for one of the Yield Experiment Phase 2 tDCE bottles (tDCE-1).
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Figure 4.41 Results for one of the Yield Experiment Phase 2 tDCE bottles (tDCE-2).
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Figure 4.42 Results for one of the Yield Experiment Phase 2 tDCE bottles (tDCE-3).
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Figure 4.43 Results for one of the Yield Experiment Phase 2 1,1-DCE bottles (1,1-DCE-1).
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Figure 4.44 Results for one of the Yield Experiment Phase 2 1,1-DCE bottles (1,1-DCE-2).
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Figure 4.45 Results for one of the Yield Experiment Phase 2 1,1-DCE bottles (1,1-DCE-3).
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Figure 4.46 Results for one of the Yield Experiment Phase 2 VC bottles (VC-1).
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Figure 4.47 Results for one of the Yield Experiment Phase 2 VC bottles (VC-2).
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Figure 4.48 Results for one of the Yield Experiment Phase 2 VC bottles (VC-3).
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Figure 4.49 Results for one of the Yield Experiment Phase 2 1,2-DCA bottles (1,2-DCA-1).
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Figure 4.50 Results for one of the Yield Experiment Phase 2 1,2-DCA bottles (1,2-DCA-2).
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Figure 4.51 Results for one of the Yield Experiment Phase 2 1,2-DCA bottles (1,2-DCA-3).
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Figure 4.52 Results for one of the Yield Experiment Phase 2 EDB bottles (EDB-1).
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Figure 4.53 Results for one of the Yield Experiment Phase 2 EDB bottles (EDB-2).
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Figure 4.54 Results for one of the Yield Experiment Phase 2 EDB bottles (EDB-3).
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Figure 4.55 Results for one of the Yield Experiment Phase 2 VB bottles (VB-1).
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Figure 4.56 Results for one of the Yield Experiment Phase 2 VB bottles (VB-2).
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Figure 4.57 Results for one of the Yield Experiment Phase 2 VB bottles (VB-3).
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Figure 4.58a Results for one of the TEA Experiment HCB bottles (HCB-1); data for HCB and methane.
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Figure 4.58b Results for one of the TEA Experiment HCB bottles (HCB-1); data for PeCB, 1,2,4,5-TeCB, and 1,2,4-TCB.
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Figure 4.59a Results for one of the TEA Experiment HCB bottles (HCB-2); data for HCB and methane.
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Figure 4.59b Results for one of the TEA Experiment HCB bottles (HCB-2); data for PeCB, 1,2,4,5-TeCB, and 1,2,4-TCB.
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Figure 4.60a Results for one of the TEA Experiment HCB bottles (HCB-3); data for HCB and methane.
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Figure 4.60b Results for one of the TEA Experiment HCB bottles (HCB-3); data for PeCB, 1,2,4,5-TeCB, and 1,2,4-TCB.
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Figure 4.61a Results for the chlorinated benzenes autoclaved controls (average of triplicates); HCB only. Error bars
represent + one standard deviation.
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Figure 4.61b Results for the chlorinated benzenes autoclaved controls (average of triplicates); PeCB and 1,2,4,5-TeCB.
Error bars represent + one standard deviation.
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Figure 4.62 Results for one of the TEA Experiment PeCB bottles (PeCB-1).
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Figure 4.63 Results for one of the TEA Experiment PeCB bottles (PeCB-2).
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Figure 4.64 Results for one of the TEA Experiment PeCB bottles (PeCB-3).
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Figure 4.65 Results for one of the TEA Experiment 1,2,4,5-TeCB bottles (1,2,4,5-TeCB-1).
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Figure 4.66 Results for one of the TEA Experiment 1,2,4,5-TeCB bottles (1,2,4,5-TeCB-2).
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Figure 4.67 Results for one of the TEA Experiment 1,2,4,5-TeCB bottles (1,2,4,5-TeCB-3).
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Figure 4.68 Results for one of the TEA Experiment 1,2,4-TCB bottles (1,2,4-TCB-1).
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Figure 4.69 Results for one of the TEA Experiment 1,2,4-TCB bottles (1,2,4-TCB-2).
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Figure 4.70 Results for one of the TEA Experiment 1,2,4-TCB bottles (1,2,4-TCB-3).
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Figure 4.71 Results for one of the TEA Experiment 1,2-DCB bottles (1,2-DCB-1).
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Figure 4.72 Results for one of the TEA Experiment 1,2-DCB bottles (1,2-DCB-2).
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Figure 4.73 Results for one of the TEA Experiment 1,2-DCB bottles (1,2-DCB-3).
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Figure 4.74 Results for one of the TEA Experiment 1,3-DCB bottles (1,3-DCB-1).
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Figure 4.75 Results for one of the TEA Experiment 1,3-DCB bottles (1,3-DCB-2).
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Figure 4.76 Results for one of the TEA Experiment 1,3-DCB bottles (1,3-DCB-3).
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Figure 4.77 Results for one of the TEA Experiment 1,4-DCB bottles (1,4-DCB-1).
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Figure 4.78 Results for one of the TEA Experiment 1,4-DCB bottles (1,4-DCB-2).
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Figure 4.79 Results for one of the TEA Experiment 1,4-DCB bottles (1,4-DCB-3).
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Figure 4.80 Results for one of the TEA Experiment CB bottles (CB-1).
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Figure 4.81 Results for one of the TEA Experiment CB bottles (CB-2).
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Figure 4.82 Results for one of the TEA Experiment CB bottles (CB-3).
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represent + one standard deviation.
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Figure 4.84 Results for the second set of TEA Experiment chlorinated benzenes WCs (average of triplicates). Error bars
represent + one standard deviation.
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Figure 4.85 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 1 TCE only bottles (TCE only-1).
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Figure 4.86 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 1 TCE only bottles (TCE only-2).
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Figure 4.87 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 1 TCE only bottles (TCE only-3).
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Figure 4.88 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 1 TCE + 1,1,1-TCA bottles (TCE + 1,1,1-TCA-
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Figure 4.89 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 1 TCE + 1,1,1-TCA bottles (TCE + 1,1,1-TCA-
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Figure 4.90 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 1 TCE + 1,1,1-TCA bottles (TCE + 1,1,1-TCA-
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Figure 4.91 Comparison of the effect of 300 uM 1,1,1-TCA on reductive dechlorination of TCE (averages of
triplicates). Error bars represent + one standard deviation.
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Figure 4.92 Comparison of the effect of 300 uM 1,1,1-TCA on reductive dechlorination of cDCE (averages of
triplicates). Error bars represent + one standard deviation.
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Figure 4.93 Comparison of the effect of 300 uM 1,1,1-TCA on reductive dechlorination of VC (averages of
triplicates). Error bars represent + one standard deviation.
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Figure 4.94 Comparison of the effect of 300 uM 1,1,1-TCA on production of ethene (averages of triplicates). Error
bars represent + one standard deviation.
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Figure 4.95 Comparison of the effect of 300 uM 1,1,1-TCA on production of methane (averages of triplicates). Error
bars represent + one standard deviation.
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Figure 4.96 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 TCE only bottles (TCE only-1).

Methane (umol/bottle)



10¢C

45, —©—TCE —@—cDCE A—VC —X¥— Ethene -- X - - Methane | Lactate Addition

4.0
3.5

3.0 .- X

TCE, cDCE, VC, Ethene, and Methane (umol/bottle)

T T T T ! I ! 1 u
0 5 10 15 20 25 30 35

Time (days)
Figure 4.97 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 TCE only bottles (TCE only-2).

40

*

45



0¢

254 —&—TCE —@—cDCE —A—VC —¥— Ethene - - % - - Methane I Lactate Addition | 1q
q
@ 20 - 8
I
2
©
S
=
2 1.5 - 6
Q
=
w N e
=
c
«©
o i I
s 1.0 4
ui
o
a
o
J
= 0.5 - 2
0.0 BE— . . . - y— il @ 0
0 3 10 15 20 25 30 35 40 45

Time (days)
Figure 4.98 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 TCE only bottles (TCE only-3).
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Figure 4.100 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 0.7 uM 1,1,1-TCA bottles

Bl uM TCE + 0.7 uM 1,1,1-TCA-2).
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Figure 4.101 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 0.7 uM 1,1,1-TCA bottles

Bl uM TCE + 0.7 uM 1,1,1-TCA-3).
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Figure 4.102 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 3.6 uM 1,1,1-TCA bottles
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Figure 4.103 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 3.6 uM 1,1,1-TCA bottles
(31 uM TCE + 3.6 uM 1,1,1-TCA-2).
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Figure 4.104 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 3.6 uM 1,1,1-TCA bottles
(31 uM TCE + 3.6 uM 1,1,1-TCA-3).
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Figure 4.105 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 18 uM 1,1,1-TCA bottles

31 uM TCE + 18 uM 1,1,1-TCA-1).
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Figure 4.106 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 18 uM 1,1,1-TCA bottles
(31 uM TCE + 18 uM 1,1,1-TCA-2).
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Figure 4.107 Results for one of the 1,1,1-TCA Inhibition Experiment Phase 2 31 uM TCE + 18 uM 1,1,1-TCA bottles

(31 uM TCE + 18 uM 1,1,1-TCA-3).
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Figure 4.108 Comparison of the effect of 1,1,1-TCA on reductive dechlorination of TCE at all levels (averages of
triplicates).
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Figure 4.109 Comparison of the effect of 1,1,1-TCA on reductive dechlorination of cDCE at all levels (averages of
triplicates).
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Figure 4.110 Comparison of the effect of 1,1,1-TCA on reductive dechlorination of VC at all levels (averages of
triplicates).
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Figure 4.111 Comparison of the effect of 1,1,1-TCA on production of ethene at all levels (averages of triplicates).
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Figure 4.112 Comparison of the effect of 1,1,1-TCA on production of methane at all levels (averages of triplicates).
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Figure 4.113 Results for the 1,1,1-TCA Inhibition Experiment Phase 2 WCs (average of triplicates). Error bars represent
+ one standard deviation.
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Figure 4.114 Results for one of the lactate only-amended bottles (lactate only-1).
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Figure 4.115 Results for one of the lactate only-amended bottles (lactate only-2).
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Figure 4.116 Results for one of the lactate only-amended bottles (lactate only-3).



1T¢

30

—&— PCE —— TCE —— cDCE A—VC —X*— Ethene ---X%--- Methane

*

Bioaugmentation

25 Yo

20

15

10

PCE, TCE, cDCE, VC, Ethene, and Methane (umol/bottle)

O a é T ﬁl/ 1 __-; _________ = T ' T
0 10 20 30 40 50 60 70
Time (days)

Figure 4.117 Results for one of the lactate + bioaugmentation-amended bottles (bio + lactate-1).
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Figure 4.118 Results for one of the lactate + bioaugmentation-amended bottles (bio + lactate-2).
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Figure 4.119 Results for one of the lactate + bioaugmentation-amended bottles (bio + lactate-3).

90



ve

30 | —_@—PCE —©—TCE —@—cDCE A—VC —X¥—Ethene ----Methane *

Bioaugmentation

25 - D¢

PCE, TCE, cDCE, VC, Ethene, and Methane (umol/bottle)

X
oXI'
et A A
T T T T T T T T T .\ T T . T .
0 10 20 30 40 50 60 70 80
Time (days)

Figure 4.120 Results for one of the EOS® 450 + bioaugmentation-amended bottles (bio + EOS® 450-1).
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Figure 4.121 Results for one of the EOS® 450 + bioaugmentation-amended bottles (bio + EOS® 450-2).
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Figure 4.122 Results for one of the EOS® 450 + bioaugmentation-amended bottles (bio + EOS® 450-3).
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Figure 4.123 Results for one of the EOS® 598 + bioaugmentation-amended bottles (bio + EOS® 598-1).
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Figure 4.124 Results for one of the EOS® 598 + bioaugmentation-amended bottles (bio + EOS® 598-2).
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Figure 4.125 Results for one of the EOS® 598 + bioaugmentation-amended bottles (bio + EOS® 598-3).
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Figure 4.126 Results for one of the EOS® 598B42 + bioaugmentation-amended bottles (bio + EOS® 598B42-1).
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Figure 4.127 Results for one of the EOS® 598B42 + bioaugmentation-amended bottles (bio + EOS® 598B42-2).

90



[4%¢

30 1 —8—PCE —©—TCE —®—cDCE A—VC —X%—Ethene --3>--Methane *  Bioaugmentation

25

PCE, TCE, cDCE, VC, Ethene, and Methane (umol/bottle)

‘ B B

30 70 80
Time (days)

Figure 4.128 Results for one of the EOS® 598B42 + bioaugmentation-amended bottles (bio + EOS® 598B42-3).
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Figure 4.129 Results for one of the EOS® 598B42 + EOS® Vitamin B solution + bioaugmentation-amended bottles (bio

+ EOS® 598B42 + B»-1).
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Figure 4.130 Results for one of the EOS® 598B42 + EOS® Vitamin B solution + bioaugmentation-amended bottles (bio
+EOS® 598B42 + B,-2).
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Figure 4.131 Results for one of the EOS® 598B42 + EOS® Vitamin B solution + bioaugmentation-amended bottles (bio

+ EOS® 598B42 + B,-3).
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Figure 4.132 Comparison of lactate and EOS® as electron donors on PCE reductive dechlorination (averages of
triplicates).
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Figure 4.133 Comparison of lactate and EOS® as electron donors on TCE reductive dechlorination (averages of

triplicates).
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Figure 4.134 Comparison of lactate and EOS® as electron donors on cDCE reductive dechlorination (averages of
triplicates).
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Figure 4.135 Comparison of lactate and EOS® as electron donors on VC reductive dechlorination (averages of
triplicates).
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Figure 4.136 Comparison of lactate and EOS® as electron donors on ethene production (averages of triplicates).
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Figure 4.137 Results for one of the unexposed oxygen tolerance bottles (no exposure-1).
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Figure 4.138 Results for one of the unexposed oxygen tolerance bottles (no exposure-2).
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Figure 4.139 Results for one of the unexposed oxygen tolerance bottles (no exposure-3).
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Figure 4.140 Results for one of the 24-hour exposed oxygen tolerance bottles (24 hr exposure-1).
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Figure 4.141 Results for one of the 24-hour exposed oxygen tolerance bottles (24 hr exposure-2).
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Figure 4.142 Results for one of the 24-hour exposed oxygen tolerance bottles (24 hr exposure-3).
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Figure 4.143 Results for percent oxygen in headspace of 24-hour exposed bottles in oxygen tolerance experiment.
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Figure 4.144 Results for one of the pH 7.0+0.25 bottles (pH 7.0+0.25-1). Bottle was broken and discarded on day 48,
therefore, no data is shown after day 48.
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Figure 4.145 Results for one of the pH 7.0+0.25 bottles (pH 7.0+0.25-2).
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Figure 4.146 Results for one of the pH 7.0+0.25 bottles (pH 7.0+0.25-3).
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Figure 4.147 Results for pH adjustment of the pH 7.0+0.25 bottles.
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Figure 4.148 Results for one of the pH 7.0 with no pH adjustment bottles (pH 7.0 no adjustment-1).
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Figure 4.149 Results for one of the pH 7.0 with no pH adjustment bottles (pH 7.0 no adjustment-2).
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Figure 4.150 Results for one of the pH 7.0 with no pH adjustment bottles (pH 7.0 no adjustment-3).
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Figure 4.151 Results for pH adjustment of the pH 7.0 with no pH adjustment bottles.
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Figure 4.152 Results for one of the pH 6.5+0.25 bottles (pH 6.5+0.25-1).
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Figure 4.153 Results for one of the pH 6.5+0.25 bottles (pH 6.5+0.25-2).
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Figure 4.154 Results for one of the pH 6.5+0.25 bottles (pH 6.5+0.25-3).
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Figure 4.155 Results for pH adjustment of the pH 6.5+0.25 bottles.
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Figure 4.156 Results for one of the pH 6.0+0.25 bottles (pH 6.0+0.25-1).
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Figure 4.157 Results for one of the pH 6.0+0.25 bottles (pH 6.0+0.25-2).
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Figure 4.158 Results for one of the pH 6.0+0.25 bottles (pH 6.0+0.25-3).
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Figure 4.159 Results for pH adjustment of the pH 6.0+0.25 bottles.
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Figure 4.161 Results for one of the pH 5.5+0.25 bottles (pH 5.5+0.25-2).

Methane (umol/bottle)



99¢

14 1 _@—PCE —6—TCE —B—cDCE —A —VC —X%—Ethene --%--Methane | lactate addition [ 3°

1 ! ! !

10

PCE, TCE, cDCE, VC, and Ethene (umol/bottle)

& T

- 30

- 25

- 20

- 15

- 10

.
.
.

0O m ‘ ‘ -

0 10 20 30 40 50 60 70
Time (days)

Figure 4.162 Results for one of the pH 5.5+0.25 bottles (pH 5.5+0.25-3).
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Figure 4.163 Results for pH adjustment of the pH 5.5+0.25 bottles.
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Figure 4.164 Results for one of the pH 8.5+0.25 bottles (pH 8.5+0.25-1).
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Figure 4.165 Results for one of the pH 8.5+0.25 bottles (pH 8.5+0.25-2).
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Figure 4.166 Results for one of the pH 8.5+0.25 bottles (pH 8.5+0.25-3).
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Figure 4.168 Comparison of pH effect on PCE consumption based on the first PCE and TCE addition at all pH levels

(averages of triplicates). Error bars represent + one standard deviation.
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Figure 4.169 Comparison of pH effect on TCE consumption based on the first PCE and TCE addition at all pH levels
(averages of triplicates). Error bars represent + one standard deviation.
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Figure 4.170 Comparison of pH effect on cDCE dechlorination based on the first PCE and TCE addition at all pH levels
(averages of triplicates). Error bars represent + one standard deviation.
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Figure 4.171 Comparison of pH effect on VC dechlorination based on the first PCE and TCE addition at all pH levels
(averages of triplicates). Error bars represent + one standard deviation.
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Figure 4.172 Comparison of pH effect on ethene production based on the first PCE and TCE addition at all pH levels
(averages of triplicates). Error bars represent + one standard deviation.
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Figure A.1 PCE concentration in the P-Area chlorinated ethene plume.
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Appendix B

Minimal Media Preparation

Reagents and stock solutions needed for media:

- Phosphate buffer
In a 100 mL volumetric flask add 5.25 g K,HPO,. Fill to 100 mL with DDI
water.

- Salt solution
In a 100 mL volumetric flask add:
5.35 g NH4C1
0.46976 g CaCl,-2H,0
0.17787 g FeCl,-H,0O
Fill to 100 mL with DDI water.

- Trace metals solution

In a 100 mL volumetric flask add:
0.03 g H3;BO;
0.0211 g ZnSO47H,0O
0.075 g NiCl,-6H20
0.1 g MnCl,-4H,0
0.01 g CuCl,-2H,0
0.15 g CoCl,-6H,0O
0.002 g Na,SeOs3
0.01 g Al5(SO4)3-16H,O
1 mL concentrated HCI.

Fill to 100 mL with DDI water.

- Magnesium sulfate solution
In a 100 mL volumetric flask add 6.25 g MgSO,4-7H,0. Fill to 100 mL with DDI
water.

- Bicarbonate solution
In a 500 mL volumetric flask add 8.0 g NaHCO;. Fill to 500 mL with DDI water.

- Redox solution
In a 10 mL volumetric flask add 0.01 g resazurin. Fill to 10 mL with DDI water.

- Yeast extract solution

In a 100 mL volumetric flask add 0.5 g yeast extract. Fill to 100 mL with DDI
water.
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- Ferrous sulfide
For 1 L of media, weigh into separate glass vials:
0.24 g of Na,S-9H,0
0.1448 g FeCl,-H,O

Media Preparation

1) In a1 L bottle add:
10 mL phosphate solution
10 mL salt solution
2 mL trace metals solution
2 mL magnesium sulfate solution

1 mL redox solution
905 mL DDI water

2) Autoclave the above solution and allow to cool.

3) Add:
50 mL filter sterilized bicarbonate solution
10 mL filter sterilized yeast extract

4) Transfer the bottle to the glove box along with the vials of sodium sulfide and ferrous
chloride and 10 mL of sterile DDI water. When the O, reaches zero, add the 0.24 g
of Na,S-9H,0 and rinse the vial with ~5 mL of sterile DDI water. Wait until the
media turns from pink to clear.

5) Then add the 0.1448g FeCl,-H,O. Rinse the vial with ~5 mL of sterile DDI water.
6) After dispensing the media, remove bottles from the glove box and purge the

headspace with oxygen-free gas containing 70%N, and 30%CO,. This will lower the
media pH to approximately 7.
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Appendix C

Canister and Maintenance Diagram

Figure C.1 Photo of canister #1 modified with valves and Mininert® sampling port.
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Figure C.4 Leak test for canister #2 (PCE + TCE + DDI water).
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Appendix D

Results for Acetone Effect on Reductive Dechlorination of PCE and TCE
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PCE, TCE, cDCE, VC, Ethene, and Methane (umol/bottle)

Time (days)

Figure D.1 Results for one of the bottles testing the effect of acetone on PCE and TCE
dechlorination (PCE+TCE only-1).
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Figure D.2 Results for one of the bottles testing the effect of acetone on PCE and TCE
dechlorination (PCE+TCE only-2).
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Figure D.3 Results for one of the bottles testing the effect of acetone on PCE and TCE
dechlorination (PCE+TCE only-3).
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Figure D.4 Results for one of the bottles testing the effect of acetone on PCE and TCE
dechlorination (PCE+TCE+acetone-1).
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Figure D.5 Results for one of the bottles testing the effect of acetone on PCE and TCE
dechlorination (PCE+TCE+acetone-2).
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Figure D.6 Results for one of the bottles testing the effect of acetone on PCE and TCE

dechlorination (PCE+TCE+acetone-3).
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Appendix E

Results for Phase 1 of Oxygen Tolerance Experiment
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Figure E.1 Results for the single bottle not exposed to air in Phase 1 oxygen tolerance
experiment.
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Figure E.2 Results for the single bottle exposed to air for 12 hours in Phase 1 of oxygen
tolerance experiment.
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Figure E.3 Results for the single bottle exposed to air for 24 hours in Phase 1 of oxygen
tolerance experiment.
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Appendix F

GC RFs for Halogenated Alkenes and Alkanes in Serum Bottles

Table F.1 GC response factors for chlorinated ethenes, halogenated ethanes, ethene, ethane, and methane.

Compound GCRT Response Factor Conversion Factor” Min. Detection Limit
(min) |(umol/bottle/PAU) R? (umol/bottle) (umol/bottle to mg/L) (umol/bottle)
Methane 0.49 1.8837E-06 0.99810 0.0140 0.0002 3.97E-03
Ethene 0.70 1.0873E-06 0.99999 1.8713 0.0524 5.60E-04
Ethane 0.900  9.9400E-07 0.99998 0.8984 0.02700 4.17E-04
VC 2.600  2.3983E-06 0.99991 6.2345 0.3897 2.54E-04
1,1-DCE 6.000 2.4717E-06 0.99973 6.3184 0.6129 2.99E-04
tDCE 6.84  6.6197E-06 0.99977 8.2832 0.8035 9.93E-04
cDCE 6.84 1.1510E-05 0.99922 9.2198 0.8943 5.56E-03
TCE 10.02)  5.6814E-06 1.00000 8.2692 1.0866 8.64E-04
PCE 14.64 3.8933E-06 0.99958 72111 1.1958 6.42E-04
CA 390  4.4833E-06 0.99917 7.9490 0.5128 5.07E-04
VB 490  4.0797E-06 0.99985 7.6824 0.8216 1.03E-02
Bromoethane 5.600  6.9476E-06 0.99983 8.4621 0.9221 1.61E-03
1,1-DCA 6.60) 1.0539E-05 0.99979 8.9045 0.8812 3.13E-01
1,2-DCA 8.100  4.0967E-05 0.99986 9.6856 0.9585 2.37E-02
1,1,1-TCA 8.30  4.6400E-06 0.99975 7.2557 0.9680 4.02E-02
EDB 12.100  9.6590E-05 0.99944 9.8515 1.8422 1.97E-02

* Based on liquid volume of 100 mL, gas volume of 60 mL, and 23°C.
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Figure F.1 GC response curve for methane.
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Figure F.2 GC response curve for ethene.

293

20,000,000 30,000,000

40,000,000



50

y = 9.9400E-07x
40 - R? = 9.9998E-01

30 -

20 -

Ethane (umol/bottle)

10 -

0,000 30,000,000 40,000,000 50,000,000
PA

0 10,000,000 20,00

Figure F.3 GC response curve for ethane.
45

40 -

y = 2.3983E-06x
R? = 9.9991E-01

35 -
30:
25:
20:
15:
10:

VC (umol/bottle)

0 \ ‘ !
0 5,000,000 10,000,000 15,000,000 20,000,000

PA

Figure F.4 GC response curve for VC.
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Figure F.5 GC response curve for 1,1-DCE.

90

80 - y = 6.6197E-06x
] R2 = 9.9977E-01

70 -
60 -

50 -

40 -

30 -

20 -

tDCE (umol/bottle)

10 -

0 ‘ ‘
0 4,000,000 8,000,000 12,000,000

PA

Figure F.6 GC response curve for tDCE.
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Figure F 11 GC response curve for VB.
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Figure F 12 GC response curve for bromoethane.
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Appendix G

GC RFs for Microcosms

Table G.1 GC response factors for chlorinated ethenes, ethene, and methane used for microcosm evaluation of EOS®.

Compound GCRT Response Factor Conversion Factor” Min. Detection Limit
(min) |(umol/bottle/PAU) R? (umol/bottle to pM) | (umol/bottle to mg/L) (umol/bottle)
Methane 0.49 3.1800E-06 0.99770 0.0085 0.0001 3.05E-01
Ethene 0.70 1.7253E-06 0.99766 1.3042 0.0365 4.72E-03
VC 2.60 2.6963E-06 0.99700 6.6821 0.4176 4.31E-04
cDCE 6.84|  7.4977E-06 0.99989 15.6339 1.5165 1.23E-03
TCE 10.020  4.4295E-06 0.99927 11.8295 1.5544 1.39E-03
PCE 14.64 3.7375E-06 0.99694 8.7862 1.4571 6.09E-04

*Based on liquid volume of 50 mL, gas volume of 99 mL, and 23°C.
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Appendix H

GC RFs for Canisters

Table H.1 GC response factors for chlorinated ethenes, ethene, and methane used for canisters.

Compound® GC RT | Adjusted Response Factor Conversion Factor” Min. Detection Limit
(min) |(umol/bottle/PAU) R? (umol/bottle to puM)| (umol/bottle to mg/L) (umol/bottle)
Methane 0.49 7.7095E-05 0.99910 0.0005 0.0000083 7.47E+01
Ethene 0.70|  7.4840E-05 0.99999 0.0338 0.0009 3.33E+02
VC 2.60) 3.1674E-04 0.99971 0.0222 0.0007 2.01E-01
cDCE 6.84 2.3456E-03 0.99994 0.0510 0.0032 5.56E+00
TCE 10.020  9.1960E-04 0.99630 0.0549 0.0053 1.32E-01
PCE 14.64 5.7632E-04 0.99978 0.0539 0.0071 1.03E-01

* Gas standards (VC, ethene, and methane) were prepared in 160 mL serum bottles and liquid standards (cDCE, TCE, and
PCE) were prepared in 70 mL serum bottles.

P Based on liquid volume of 18 L, gas volume of 1.6 L, and 23°C.
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Table I.1 GC response factors for chlorinated benzenes.

Appendix I

GC RFs for Chlorinated Benzenes

Compound® GCRT Response Factor Conversion Factor” Min. Detection Limit
(min) |(umol/bottle/PAU) R’ (umol/bottle to uM) | (umol/bottle to mg/L) (umol/bottle)
CB 2.0 7.4729E-06 0.99953 9.1734 1.0326 5.27E+00
1,2-DCB 3.9 2.4425E-05 0.99852 9.5584 1.4051 2.68E+00
1,3-DCB 34 1.9570E-05 0.99955 9.2809 1.3643 4.93E+00
1,4-DCB 3.5 1.8357E-05 0.99984 9.3138 1.3691 5.28E-02
1,2,4-TCB 7.4 3.5488E-05 0.99543 9.5441 1.7318 5.55E-02
1,3,5-TCB 4.6" 2.9804E-07 0.99791 9.5547 1.7337 4.01E-01
1,2,4,5-TeCB| 6.3 5.0256E-07 0.99831 9.7566 2.1063 2.81E-02
PeCB 9.1° 1.6270E-07 0.99284 9.8260 2.4596 1.24E-04
HCB 13.9° 5.6164E-08 0.99662 9.7468 2.7755 1.48E-05

* Based on liquid volume of 100 mL, gas volume of 60 mL, and 23°C.
b Retention times using ECD; otherwise, retention times are based on FID analysis.
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