SUPPLEMENTAL APPENDIX
GWB Input Files

The thermodynamic calculations in this paper were performed with The Geochemist’s
Workbench® software package (Bethke, 2008), release 8.0.10, as described below.

Thermodynamic dataset. — To facilitate the calculations, a version of the LLNL
thermodynamic database “thermo.dat” (Delany and Lundeen, 1989) was modified and named
“thermo_ladder.dat”. The database is prepared as follows.

1. Import the entry for Mn** from the Version 8, Release 6 version of the LLNL dataset and set
it as a redox couple

Mn+++
charge= 3.0 ion size= 5.0 A mole wt.= 54.9380 g
4 species in reaction
-0.5000 H20 0.2500 02(aq) 1.0000 H+
1.0000 Mn++

3.0256 4.0811 5.2722 6.3335
7.3364 8.0646 8.5874 8.9360

2. Create a fictive Mn'"” species MnO,(aq) and list it as a redox couple. Set the species’ stability
such that its activity in equilibrium with pyrolusite is 10~°. To wit:

Pyrolusite + 2H" & Mn** + %0, (aq) + H,0 log K =1.4378
and

Pyrolusite = MnO, (aq) logK =-9
giving the coupling reaction

MnO,(aq) + 2 H" &2 Mn* +%0,(aq) + H,0 log K =7.5622

The entry for the redox couple is

MnO2(aq)
charge= 0.0 ion size= 0.0 A mole wt.= 86.9368 g
4 species in reaction
-2.000 H+ 1.000 Mn++ 1.000 H20

0.500 02(aq)
500.0000  7.5622 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000

3. Create a fictive mixed Mn"'-Mn'"" species Birn(aq) with the oxidation state of birnessite, to
use as a redox species. The species’ activity in equilibrium with birnessite is 10~°. Since from the
database



Birnessite + 16 H" = 8 Mn** +3 O, (aq) + 13 H,O logK =11.6975

and
Birnessite &2 Birn(aq) logK =-9
the coupling reaction is
Birn(aq) + 16 H* == 8 Mn* +3 0, (aq) + 13 H,0 log K =22.6975

The redox couple is entered

Birn(aq)

* formula= Mn8014:5H20
charge= 0.0 ion size= 0.0 A mole wt.= 753.5724 ¢
4 species in reaction
-16.000 H+ 8.000 Mn++ 13.000 H20

3.000 02(aq)
500.0000 22.6975 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000

4. Include among the minerals a new entry for soil ferrinydrite, from Lindsay (1979)

Fe(OH)3(soil) type=
formula=
mole vol.= 0.000 cc mole wt.= 106.8689 ¢
3 species in reaction
-3.000 H+ 1.000 Fe+++ 3.000 H20
500.0000 2.700 500.0000 500.0000

500.0000 500.0000 500.0000 500.0000

5. Set the log K for Goethite at 25°C to reflect the solubility reported by Bigham and others
(1996)

Goethite type= hydroxide
formula= FeOOH
mole vol.= 20.820 cc mole wt.= 88.8537 g
3 species in reaction
-3.000 H+ 1.000 Fe+++ 2.000 H20

500.0000 1.4000 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000

6. Rebalance the reactions for the various Mn"" and Mn" minerals in the dataset as follows:

Birnessite type=
formula= Mn8019H10
mole vol.= 1128.300 cc mole wt.= 753.5716 ¢

1 species in reaction
1.000 Birn(aq)



500.0000 -9.0000 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000

Bixbyite type= oxide
formula= Mn203

mole vol.= 31.370 cc mole wt.= 157.8742 ¢

3 species in reaction

-6.000 H+ 2.000 Mn+++ 3.000 H20
2.1087 -0.9684  -4.3898 -7.3267
-9.9536 -11.7923 -13.1366 -14.3679
Hausmannite type= oxide
formula= Mn304
mole vol.= 46.950 cc mole wt.= 228.8116 ¢
4 species in reaction
-8.000 H+ 1.000 Mn++ 4._.000 H20
2.000 Mn+++
14.4659 10.1554 5.3205 1.1380
-2.6589 -5.3919 -7.4870 -9.4911
Manganite type= hydroxide
formula= MnOOH
mole vol.= 20.450 cc mole wt.= 87.9447 g
3 species in reaction
-3.000 H+ 2.000 H20 1.000 Mn+++
0.9482 -0.1668 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000
Mn(OH)3(c) type=
formula=
mole vol.= 0.000 cc mole wt.= 105.9599 ¢
3 species in reaction
-3.000 H+ 3.000 H20 1.000 Mn+++
8.3786 6.3465 4.1591 2.3582
0.8397 -0.1330 500.0000 500.0000
MnO2 (gamma) type=
formula=
mole vol.= 17.890 cc molle wt.= 86.9368 ¢
1 species in reaction
1.000 MnO2(aq)
500.0000 -7.4832 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000
Pyrolusite type= oxide
formula= Mn02
mole vol.= 16.610 cc mole wt.= 86.9368 ¢

1 species in reaction
1.000 MnO2(aq)
500.0000 -9.0000 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000

Todorokite type= oxide



Fformula= Mn7012:3H20

mole vol.= 163.800 cc mole wt.= 630.6044 ¢
4 species in reaction
-12.000 H+ 4.000 Mn+++ 9.000 H20

3.000 MnO2(aq)
500.0000 -27.9486 500.0000 500.0000
500.0000 500.0000 500.0000 500.0000

7. Update the header lines showing the number of redox couples and minerals.

Input scripts. — File “Nominal.sp8” was used with SpecES8 to calculate the redox
potentials needed to calculate the free energies reported in tables 1 and 2

data thermo_ladder.dat verify
decouple Carbon, Iron, Manganese, Sulfur, Nitrogen, H2(aq)

swap Goethite for Fe+++
1 free g Goethite

swap Manganite for Mn+++

swap MnO2(gamma) for MnO2(aq)
swap Birnessite for Birn(aq)
1 free g Manganite

1 free g MnO2(gamma)

1 free g Birnessite

swap N2(g) for N2(aq)

fugacity N2(g) = .8
pH =7

Ca++ = 1 mmolal
HCO3- = 1 mmolal
S04-- = 1 mmolal
NO3- = 1 mmolal
Fe++ = 1 mmolal
Mn++ = 1 mmolal
CH3C00- = 1 umolal
CH4(aq) = 1 umolal
HS- = 1 umolal
NH4+ = 1 umolal
H2(aq) = 1 free nmolal

balance off

File “pH_scan.rea” was used in React to calculate the redox potentials as a function of pH, to
provide for the results shown in figures 3, 4, and 10

read Nominal .sp8
pH = 4

precip off

delxi = 1/30
slide pH to 10
suffix _pHscan



File “H2_scan.rea” was used to prepare the plot of usable energy vs. dihydrogen concentration
shown in figure 5

read Nominal .sp8

precip off

delxi = 1/40

log activity H2(aq) = -11

slide log activity H2(aq) to -7
suffix _H2scan

File “SO4 _scan.rea” was used to prepare the plot of usable energy vs. sulfate concentration
shown in figure 5

read Nominal .sp8

precip off
delxi = 1/40
log a SO4-- = -6.259

slide log a SO4-- to -2.2665
suffix _SO4scan

File “Ac_scan.rea” was used to prepare the plot of usable energy vs. acetate concentration shown
in figure 5

read Nominal .sp8

precip off

delxi = 1740

log activity CH3COO- = -9.107

slide log activity CH3COO- to -5.107
suffix _Acscan

File “CH4_scan.rea” was used to prepare the plot of usable energy vs. methane concentration
shown in figure 5

read Nominal .sp8

precip off

delxi = 1/40

log activity CH4(aq) = -9.0045

slide log activity CH4(aq) to -5.0045
suffix _CH4scan



Bioreactor Experiments

The SO4-only, FeOOH-only, FeEOOH+SO4, and sterile control experiments were
presented by Kirk (2008) and, except for the results of the FeOOH-only reactor, published by
Kirk and others (2010). Complete results of the four experiments are given below.

Tables A1-A4 show analyses of the fluids extracted from the four experiments weekly, at
the end of each reaction interval. Analyses were conducted on samples filtered through 0.45 pm
membranes, unless designated “NF”. Table A5 shows dissolved methane concentration in the
reactors at each gas sampling event, as calculated from the composition of gas in the reactor
headspace. Table A6 summarizes precision and detection limits of the analytical techniques.



Table Al. Composition of effluent from SO4-only reactor

Date Time pH  Fe(ll) S(-1) HCO3; CH3;COO CI' PO,> SO.% As(t)NF As(t) As(lll) As(V)
days UM UM mM mM mM UM mM UM UM UM uM

2/7/2007 7 7.43 59 <15 209 0.76 5.80 <5 1.09 8.68 861 6.77 1.84
2/14/2007 14 7.44 6.3 4.6 2.07 0.79 5.83 <5 1.07 8.11 844 651 1.94
2/21/2007 21 7.41 4.0 266 216 0.69 432 <5 1.02 8.91 851 791 0.0
2/28/2007 28 741 <18 1084 230 0.51 324 <5 085 6.87 6.64 561 1.03
3/7/2007 35 744 <18 3032 294 0.09 250 <5 047 7.38 718 581 1.37
3/14/2007 42 743 <18 3122 309 <005 196 <5 043 7.18 714 614 1.00
3/21/2007 49 741 <18 3263 307 <005 167 <5 041 6.87 6.67 624 043
3/28/2007 56 741 <18 3404 302 <005 145 <5 040 7.18 701 624 0.77
4/4/2007 63 747 <18 3204 231 <005 135 <5 0.39 6.91 7.08 587 1.20
4/11/2007 70 742 <18 3498 291 <005 128 <5 0.38 6.44 6.71 6.01 0.70
4/18/2007 7 741 <18 3557 299 <005 119 <5 036 7.28 701 641 0.60
4/25/2007 84 744 <18 3604 294 <005 116 <5 037 7.28 6.94 6.24 0.70
5/2/2007 91 741 <18 3604 303 <005 112 <5 036 6.44 6.27 537 090
5/9/2007 98 743 <18 3733 302 <005 111 <5 035 6.14 6.01 531 0.70
5/16/2007 105 744 <18 4427 297 <005 110 <5 034 6.51 6.34 561 0.73
5/23/2007 112 739 <18 3816 308 <0.05 1.07 <5 0.33 6.51 634 581 053
5/30/2007 119 744 <18 3898 3.02 <005 107 <5 0.33 6.51 6.17 557 0.60
6/6/2007 126 743 <18 3322 307 <005 107 <5 033 6.24 6.07 534 0.73
6/13/2007 133 743 <18 3839 303 <005 106 <5 033 6.11 591 514 077
6/20/2007 140 744 <18 3874 295 <005 106 <5 033 6.69 657 563 094
6/27/2007 147 742 <18 4027 301 <005 108 <5 033 7.23 728 638 0.90
71412007 154 743 <18 3839 297 <005 108 <5 033 7.38 758  6.53 1.05
7/11/2007 161 744 <18 4180 291 <0.05 1.08 <5 0.34 7.54 758 6.32 1.26
7/18/2007 168 745 <18 3957 285 <005 110 <5 0.34 7.35 791 6.83 1.08
7/25/2007 175 743 <18 4016 298 <005 108 <5 0.34 7.83 764 6.38 1.26
8/1/2007 182 743 <18 3204 304 <005 107 <5 034 6.62 6.70  5.60 1.10
8/8/2007 189 743 <18 3945 296 <005 110 <5 034 6.84 6.82 5.72 1.09
8/15/2007 196 7.44 <18 3545 293 <005 111 <5 034 7.72 7.78  6.59 1.19
8/21/2007 202 742 <18 4404 298 <005 112 <5 033 7.39 725 594 131
8/28/2007 209 743 <18 4098 291 <005 113 <5 0.32 6.25 6.16 554 061
9/4/2007 216 744 <18 3969 289 <005 113 <5 0.32 7.08 6.87 517 1.70
9/11/2007 223 742 <18 3874 295 <005 113 <5 0.32 7.04 698 551 147
9/18/2007 230 742 <18 4110 296 <005 107 <5 033 6.44 6.61 554 107
9/25/2007 237 742 <18 4227 297 <005 109 <5 032 7.38 738 587 1.50
10/2/2007 244 742 <18 4086 285 <005 113 <5 031 7.54 748 594 154
10/9/2007 251 743 <18 4016 290 <005 114 <5 032 6.81 6.61 531 1.30
10/16/2007 258 743 <18 4169 289 <005 119 <5 0.36 6.54 637 484 154
10/23/2007 265 743 <18 4392 286 <005 117 <5 0.33 6.27 6.27 531 097
10/30/2007 272 743 <18 4122 278 <0.05 127 <5 0.34 7.01 721 534 187
11/6/2007 279 744 <18 4451 269 <005 156 <5 0.36 7.18 718 6.11 1.07
11/13/2007 286 743 <18 3804 282 <005 139 <5 0.34 6.34 6.61 577 083
11/20/2007 293 744 <18 4074 276 <005 123 <5 037 7.24 741 614 127




Table A2. Composition of effluent from FeOOH-only reactor

Date Time pH Fe(ll) S(-ll) HCO3 CH;COO  CIF PO.* SO.% As(t) NF As(t) As(lll) As(V)
days UM UM mM mM mM UM UM UM UM UM uM
2/7/2007 7 749 <18 17 230 079 649 <5 28 <001 <001 <001 <001
2/14/2007 14 75 521 <15 232 0.76 6.56 <5 <20 <001 <001 <001 <001
2/21/2007 21 744 1464 <15 226 0.60 4,72 <5 <20 <001 <001 <001 <001
2/28/2007 28 74 1805 <15 203 077 352 <5 <20 0.03 0.01 0.02 <0.01
3/7/2007 35 736 1985 <15 1091 0.75 2.67 <5 <20 001 <001 <001 <0.01
3/14/2007 42 735 1856 <15 203 0.62 2.07 <5 <20 0.02 <001 <001 <0.01
3/21/2007 49 735 1846 <15 193 072 174 <5 <20 002 <001 <001 <0.01
3/28/2007 56 735 1788 <15 195 0.68 1.50 <5 <20 0.02 0.01 0.01 <0.01
4/4/2007 63 736 1715 <15 194 0.61 1.37 <5 <20 0.03 0.01 0.01 <0.01
4/11/2007 70 733 1649 <15 194 0.69 127 <5 <20 0.04 <001 <001 <001
4/18/2007 77 734 1838 <15 189 0.73 121 <5 <20 0.05 0.02 0.02 <0.01
4/25/2007 84 733 1946 <15 187 0.71 1.19 <5 <20 0.07 0.03 0.03 <0.01
5/2/2007 91 733 1986 <15 196 062 115 <5 <20 009 0.03 0.05 <0.01
5/9/2007 98 7.34 1973 <15 188 0.69 1.14 <5 <20 0.12 0.08 0.09 <0.01
5/16/2007 105 7.31 1894 <15 1.99 0.61 1.12 <5 <20 0.06 0.05 0.05 <0.01
5/23/2007 112 731 1761 <15 206 045 110 <5 <20 020 0.3 015 <0.01
5/30/2007 119 7.34 1725 <15 225 0.23 1.09 <5 <20 0.49 0.25 0.20 0.05
6/6/2007 126 7.26 1437 <15 258 0.06 1.08 <5 <20 0.49 0.35 0.23 0.12
6/13/2007 133 7.36 1172 <15 236 0.06 103 <5 <20 085 045 0.35 0.09
6/20/2007 140 7.35 1000 <15 240 0.05 109 <5 <20 118 092 0.80 0.12
6/27/2007 147 731 828 <15 254 <0.05 1.10 <5 <20 1.23 1.09 0.91 0.18
7/4/2007 154 735 709 <15 244 <005 110 <5 <20 159 149 1.09 0.40
7/11/2007 161 735 689 <15 247 <005 111 <5 <20 239 208 1.61 0.47
7/18/2007 168 7.37 521 <15 238 <0.05 1.15 <5 <20 243 1.96 1.47 0.49
7/25/2007 175 735 552 <15 247 <005 111 <5 <20 268 262 2.08 0.54
8/1/2007 182 735 473 <15 245 <005 108 <5 <20 297 255 1.93 0.62
8/8/2007 189 735 552 <15 240 <005 114 <5 <20 401 3.69 2.55 1.15
8/15/2007 196 7.36 440 <15 231 <005 116 <5 <20 455 359 2.63 0.96
8/21/2007 202 7.34 520 <15 234 <005 117 <5 <20 495 460 4.01 0.59
8/28/2007 209 7.33 490 <15 232 <005 119 <5 <20 5.07 4,74 3.69 1.06
9/4/2007 216 733 497 <15 233 <005 118 <5 <20 515 453 3.64 0.90
9/11/2007 223 733 517 <15 231 <005 118 <5 <20 613 544 441 1.03
9/18/2007 230 7.33 501 <15 228 <0.05 1.14 <5 <20 5.57 4.97 4.22 0.75
9/25/2007 237 734 590 <15 225 <005 167 <5 <20 6.16 562 4.90 0.73
10/2/2007 244 733 600 <15 216 <005 117 <5 <20 583 549 457 0.93
10/9/2007 251 732 60.0 <15 220 <0.05 118 <5 <20 6.57 6.15 5.09 1.05
10/16/2007 258 7.33 579 <15 219 <005 119 <5 <20 626 591 4.88 1.03
10/23/2007 265 732 585 <15 224 <005 120 <5 <20 531 527 5.08 0.19
10/30/2007 272 731 564 <15 219 <0.05 121 <5 <20 6.15 5.61 551 0.11
11/6/2007 279 7.32 478 <15 211 <005 135 <5 <20 647 542 4.90 0.52
11/13/2007 286 7.33 483 <15 221 <005 122 <5 <20 588 6.05 5.06 0.99
11/20/2007 293 7.33 503 <15 218 <0.05 1.05 <5 <20 6.43 6.39 4.59 1.80




Table A3. Composition of effluent from FeOOH+SO, reactor

Date Time pH  Fe(ll) S(-Il) HCOs; CHsCOO CI PO,> S0,% As(t)NF Ast) As(lll) As(V)
days uM UM mM mM mM uM mM UM UM uM uM

2/7/2007 7 747 <18 <15 215 0.77 5.77 <5 1.08 000 <0.01 <0.01 <0.01
2/14/2007 14 744 523 <15 214 0.70 5.83 <5 1.07 000 <0.01 <0.01 <0.01
2/21/2007 21 738 605 <15 215 0.60 4.28 <5 1.05 0.01 002 0.01 <0.01
2/28/2007 28 733 476 <15 222 0.51 321 <5 1.02 001 <0.01 <0.01 <0.01

3/7/2007 35 733 570 <15 229 0.36 245 <5 0.95 0.02 001 0.01 <001
3/14/2007 42 732 703 <15 260 0.11 1.95 <5 0.86 0.02 001 0.01 <001
3/21/2007 49 730 1013 <15 282 <005 167 <5 0.78 0.04 0.03 0.02 <001
3/28/2007 56 733 106.7 <15 282 <0.05 146 <5 0.71 0.05 0.04 0.03 <001
4/4/2007 63 736 1092 <15 273 <005 135 <5 0.67 0.06 0.07 0.04 0.02
4/11/2007 70 736 107.7 <15 273 <005 128 <5 0.64 0.13 0.07 0.05 0.02
4/18/2007 7 736 1172 <15 280 <0.05 120 <5 0.61 0.17 0.13 012 0.02
4/25/2007 84 737 1278 <15 286 <005 116 <5 0.59 0.26 017 015 0.02

5/2/2007 91 739 1059 <15 287 <005 113 <5 0.56 0.29 021 015 0.06

5/9/2007 98 741 1095 <15 288 <005 111 <5 0.53 0.62 043 038 0.05
5/16/2007 105 740 638 <15 293 <005 110 <5 0.52 0.66 023 018 0.05
5/23/2007 112 739 372 <15 294 <0.05 1.07 <5 049 1.18 069 051 018
5/30/2007 119 742 920 <15 296 <0.05 1.07 <5 0.48 1.26 082 062 0.19

6/6/2007 126 738 739 <15 300 <005 106 <5 0.47 1.18 1.00 077 0.22
6/13/2007 133 744 216 <15 284 <005 1.07 <5 0.50 1.01 082 071 011
6/20/2007 140 743 233 <15 279 <005 1.06 <5 0.52 1.16 1.03 090 0.14
6/27/2007 147 741 99 <15 280 <005 107 <5 0.53 1.66 124 105 019

71412007 154 742 444 <15 281 <005 108 <5 0.51 2.30 184 148 0.36
7/11/2007 161 743 440 <15 287 <005 1.08 <5 0.49 3.70 282 234 048
7/18/2007 168 7.44 534 <15 278 <005 111 <5 0.50 461 384 316 0.68
7/25/2007 175 745 248 <15 287 <005 1.07 <5 0.48 5.32 385 266 1.19

8/1/2007 182 743 328 <15 294 <005 106 <5 0.47 5.66 528 365 164

8/8/2007 189 745 122 <15 291 <005 1.09 <5 0.45 7.21 6.01 471 130
8/15/2007 196 746 116 <15 280 <005 111 <5 0.45 8.85 747 580 167
8/21/2007 202 745 272 <15 283 <005 112 <5 0.45 8.93 811 6.64 147
8/28/2007 209 745 272 <15 283 <005 114 <5 042 1020 951 741 210

9/4/2007 216 746 259 <15 274 <005 114 <5 046 1062 883 650 233




Table A4. Composition of effluent from sterile control reactor

Date Time pH  Fe(ll) S(-1) HCO3 CH3;COO CI' PO,> SO.% As(t)NF As(t) As(lll) As(V)
days UM UM mM mM mM UM mM uM UM uM uM

2/7/2007 7 748 <18 <15 238 <005 594 <5 1.09 001 <0.01 <001 <001
2/14/2007 14 751 <18 <15 247 <0.05 6.09 <5 110 <0.01 <001 <001 <0.01
2/21/2007 21 749 <18 <15 240 <0.05 447 <5 111 0.01 001 <0.01 0.01
2/28/2007 28 744 <18 <15 231 <005 333 <5 110 <001 <001 <001 <0.01
3/7/2007 35 739 <18 <15 216 <005 252 <5 1.08 001 <001 <001 <0.01
3/14/2007 42 736 <18 <15 207 <005 199 <5 1.07 001 <001 <001 <0.01
3/21/2007 49 731 <18 <15 203 <005 168 <5 108 <001 <001 <001 <0.01
3/28/2007 56 73 <18 <15 196 <005 147 <5 1.07 001 <001 <001 <0.01
4/4/2007 63 732 <18 <15 181 <005 135 <5 1.08 001 <0.01 <001 <0.01
4/11/2007 70 73 <18 <15 18 <005 126 <5 1.08 001 <0.01 <001 <0.01
4/18/2007 77 729 <18 <15 209 <005 120 <5 1.09 002 <0.01 <001 <0.01
4/25/2007 84 728 <18 <15 18 <005 116 <5 1.08 001 <0.01 <001 <0.01
5/2/2007 91 728 <18 <15 184 <005 114 <5 1.08 001 <001 <001 <0.01
5/9/2007 98 729 <18 <15 179 <005 113 <5 1.08 003 <001 <001 <0.01
5/16/2007 105 727 <18 <15 184 <0.05 111 <5 1.08 002 <001 <001 <0.01
5/23/2007 112 722 <18 <15 192 <0.05 1.09 <5 1.08 0.03 001 <0.01 0.01
5/30/2007 119 729 <18 <15 189 <0.05 109 <5 1.08 0.02 001 <0.01 0.01
6/6/2007 126 725 <18 <15 178 <0.05 1.08 <5 1.08 002 <0.01 <0.01 <0.01
6/13/2007 133 728 <18 <15 173 <0.05 1.09 <5 1.08 002 <0.01 <001 <0.01
6/20/2007 140 729 <18 <15 166 <0.05 1.10 <5 1.08 0.02 001 <0.01 0.01
6/27/2007 147 725 <18 <15 174 <005 111 <5 1.08 0.03 002 <0.01 0.01
71412007 154 729 <18 <15 162 <005 111 <5 1.08 0.03 001 <0.01 0.01
7/11/2007 161 727 <18 <15 175 <0.05 111 <5 1.09 0.01 001 <0.01 0.01
7/18/2007 168 728 <18 <15 169 <0.05 113 <5 1.08 0.02 001 <0.01 0.01
7/25/2007 175 728 <18 <15 171 <0.05 110 <5 1.08 0.02 001 <0.01 0.01
8/1/2007 182 727 <18 <15 175 <0.05 1.08 <5 1.08 0.03 001 <0.01 0.01
8/8/2007 189 727 <18 <15 168 <005 111 <5 1.07 0.02 002 <0.01 0.02
8/15/2007 196 729 <18 <15 161 <0.05 112 <5 1.07 0.03 003 <0.01 0.03
8/21/2007 202 728 <18 <15 165 <0.05 113 <5 1.05 0.03 003 <0.01 0.03
8/28/2007 209 727 <18 <15 166 <0.05 115 <5 1.06 0.04 003 <0.01 0.03
9/4/2007 216 728 <18 <15 165 <005 117 <5 1.07 004 <0.01 <001 <0.01
9/11/2007 223 728 <18 <15 166 <0.05 117 <5 1.09 <001 <001 <001 <0.01
9/18/2007 230 728 <18 <15 165 <005 115 <5 1.07 001 <001 <001 <0.01
9/25/2007 237 727 <18 <15 166 <005 120 <5 1.10 0.03 002 <0.01 0.01
10/2/2007 244 727 <18 <15 158 <005 118 <5 1.09 0.03 0.03 <0.01 0.03
10/9/2007 251 728 <18 <15 159 <005 118 <5 1.08 0.03 002 <0.01 0.02
10/16/2007 258 728 <18 <15 162 <0.05 120 <5 1.14 0.04 003 <0.01 0.02
10/23/2007 265 727 <18 <15 166 <005 120 <5 1.06 0.04 003 <0.01 0.02
10/30/2007 272 727 <18 <15 161 <005 109 <5 1.08 0.04 004 <0.01 0.03
11/6/2007 279 727 <18 <15 156 <0.05 lost <5 1.06 0.11 0.03 <0.01 0.03
11/13/2007 286 7.29 <18 <15 157 <005 139 <5 1.07 0.04 004 <0.01 0.04
11/20/2007 293 728 <18 <15 162 <005 110 <5 1.06 0.08 005 <0.01 0.04




Table A5. Dissolved methane

Date Time SO4-only FeOOH-only FeOOH+SO, Sterile
days uM uM uM uM
2/5/2007 5 <03 <03 <03 <03
2/26/2007 26 26 0.9 0.4 <03
3/12/2007 40 3.7 2.2 0.7 <0.3
3/25/2007 53 3.8 4.6 1.0 <03
4/9/2007 68 3.7 7.7 11 <03
4/23/2007 82 3.6 9.9 11 <0.3
5/7/2007 96 3.6 12.2 11 <0.3
5/21/2007 110 34 18.2 11 <0.3
6/4/2007 124 3.3 345 11 <03
6/18/2007 138 34 53.9 1.0 <0.3
7/2/2007 152 3.3 70.1 0.9 <0.3
7/16/2007 166 33 83.1 11 <03
8/6/2007 187 3.2 101.1 11 <03
8/27/2007 208 2.6 141.1 0.5 <03
9/24/2007 236 28 170.7 <0.3
11/19/2007 292 26 186.8 <0.3
Table AG. Precision and detection limits
Analyte Method Number Concentration Precision® Source Detection limit dDet.' "m' b
escription
As flame AA 40 QC samples 0.133 pM 0.008 Kirk and others (2010) 0.013 pM low standard
CH3;COO IC 25 QC samples 0.42mM 0.05 Kirk and others (2010) 0.05 mM estimated
Cr IC 25 QC samples 0.71mM 0.03 Kirk and others (2010) 0.04 mM estimated
PO.* IC 24 QC samples 0.050 mM 0.005 Kirk and others (2010) 0.005 mM estimated
S0,* IC 25 QC samples 0.52 mM 0.02 Kirk and others (2010) 0.03mM estimated
HCO3" titration 2.44 mM 0.12 US EPA method 310.1 n/d
S(C-11) meg}ﬁ"ee”e 3;;2:35 e‘;f 6.0 10 45.0 uM 24 E?;%:b(e:rlgsc(iggg;d 15 UM low standard
Fe(ll) ferrozine 10 samples 19.1 uM 0.4 Stookey (1970) 1.8 uM low standard
CH4 GC n/d 0.3 uM (aq) estimated

®Precision estimated as twice the standard deviation.

PDetection limits for ion and gas chromatography were estimated based upon the ability to resolve peaks within specific retention-time windows;
the detection limit for methane is expressed as the equivalent dissolved methane concentration in a solution at 25°C.
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