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S1. Sample Characterization

After filtration, all waters were analyzed for Ca, Fe, K, Mg, and Na
concentrations under ambient conditions by inductively coupled plasma-optical emission
with a Perkin Elmer 4300 DV and results are presented in Table S1. Waters were
analyzed for chloride, nitrite, nitrate, and sulfate by anion exchange chromatography with
a Dionex ICS-2100 and results are presented in Table S2. UV-vis absorbance
measurements were collected with a Shimadzu UV-2401 PC, using quartz 1 cm cuvettes.
Measurements were collected at 1 nm increments against a Milli-Q water reference and
were corrected for blank and long wavelength (700-800 nm) absorption. E,:E; is defined
as the ratio of absorbance at 250 nm and 365 nm."' SUVA,,, is defined as the ratio of
absorbance at 254 nm to the concentration of dissolved organic carbon.” Spectral slopes
(S5752055 S300-700> aNd S3s50.400) are determined with a least squares regression of exponential
functions that have the absorbance at the shortest relevant wavelength as a reference.'
Spectral slope ratio (Sy) is the ratio of S,;5,05 t0 S350.400- UV-vis results are presented in
Table S3. Dissolved organic and dissolved inorganic carbon were quantified with a GE
Sievers M5310C TOC analyzer and results in ambient waters are presented in Table S4.
pH was determined with a Mettler Toledo EL20, and results in ambient waters are

presented in Table S4.
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Table S1. Inductively couple plasma-optical emission spectroscopy results for ambient
waters. K in Western Lake Superior Sanitary District (WLSSD) effluent was calculated
with a different wavelength (404.72 nm) than the other waters (766.49 nm) due to an

unknown interference.

Ca Fe K Mg Na
(uM) (M) (uM) (uM) (uM)
Oligotrophic Lakes
Big Muskellunge Lake 169+2 <1.8 11.9+0.1 82.5+ 0.6 38+ 0.8
Sparkling Lake 296+3 <18 19.4+0.1 1408 + 1.1 146.9+3.1
Terrestrially Influenced Waters
Allequash Lake 303+3 <18 16.0+0.1 136.3+1.0 83.5+1.8
St. Louis River 456 +4 204+02 1614+1.0 4189+3.1 211.5+45
Surface Wetlands
Toivola Swamp 226 +2 31.1+0.3 8.0+0.1 94 +0.7 81.4+1.7
Trout Bog 121+1 3.6+£0.0 10.3+0.1 13.2+0.1 16.9+0.4
Wastewater Effluents
WLSSD 1431+13 3.6+£0.0 2222+1.3 4189+3.1 83127776;:
Madi”‘gﬁig"gﬁﬁggwerage 212313 1.1+0.01 28406 18?;‘.'03 * 84553:5 *

Table S2. lon chromatography results for all waters under ambient conditions.

Cr NO, NO; SO,
(uM) (nM) (uM) (uM)
Oligotrophic Lakes
Big Muskellunge Lake 13 <28 <14 93
Sparkling Lake 313 <28 <14 91
Terrestrially Influenced Waters
Allequash Lake 27 <28 <14 119
St. Louis River 144 <28 <14 315
Surface Wetlands
Toivola Swamp 49 <28 <14 10
Trout Bog 35 <28 <14 20
Wastewater Effluents
WLSSD 2560 <140 <70 6822
MMSD 8582 <28 1166 1417
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Table S3. UV-visible spectroscopy results for all waters under ambient conditions.

EZ:E3 SUVA2154 SZ75-295 S300—700 S350—4{)0 SR
(L m 1 1 (nm™) O]
(') mg_C-l) (nm ) (nm )
Oligotrophic Lakes
BigMuskellunge 1 5 94 0.0255 00196  0.0233 1.097
Lake
Sparkling Lake 9.63 1.375 0.0249 0.0198 0.0224 1.112
Terrestrially Influenced Waters
Allequash Lake 5.97 3.061 0.0172 0.0170 0.0178 0.969
St. Louis River 4.68 4.431 0.0129 0.0152 0.0166 0.775
Surface Wetlands
Toivola Swamp 5.07 3.972 0.0145 0.0156 0.0177 0.818
Trout Bog 4.86 3.720 0.0143 0.0152 0.0173 0.826
Wastewater Effluents
WLSSD 5.98 2.781 0.0134 0.0171 0.0191 0.703
MMSD 5.36 2.464 0.0114 0.0164 0.0169 0.675

Table S4. Dissolved organic carbon (DOC), dissolved inorganic carbon (DIC), and pH
measurements in ambient waters.

[DOC] [DIC] pH
(mg-C LY (mg-C LY
Oligotrophic Lakes
Big Muskellunge Lake 4.05+0.03 5.68 £0.03 7.64 £ 0.06
Sparkling Lake 3.41+£0.02 8.07+£0.01 7.67 £0.02
Terrestrially Influenced Waters
Allequash Lake 5.67+0.07 10.03 £ 0.06 7.55+0.04
St. Louis River 28.82 £0.37 15.51 £0.22 7.81 +0.08
Surface Wetlands
Toivola Swamp 44.12 £ 0.65 4.6+0.24 6.73 £0.19
Trout Bog 19.72 £ 0.11 1.04+0.16 5.67+0.16
Wastewater Effluents
WLSSD 21.44+£0.42 58.33+1.53 8.51+0.05
MMSD 6.83+0.17 65.72+1.18 8.27+0.02
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S2. Solid Phase Extraction

The solid phase extraction (SPE) protocol is based on similar protocols used to
concentrate dissolved organic matter (DOM) prior to mass spectrometry analysis.™
Approximately 500 mL of each sample was acidified with 1 M HCI to pH 2. Agilent
Bond Elut-PPL SPE cartridges (500 mg, 6 mL) were attached to a vacuum manifold and
prepared by rinsing with 5 mL methanol. Acidified samples were pumped through the
SPE cartridges at approximately 5 drops per second until the entire sample volume had
passed through. SPE cartridges were then rinsed with 5 mL 0.01 M HCI and dried with
HEPA filtered air for 5 minutes. DOM isolates were eluted from the SPE cartridges with
5 mL methanol. Methanol eluents were dried under HEPA filtered air, and the DOM
isolates were diluted in 10 mM pH 8 borate buffer solution prepared in ultrapure water.
[DOC] recovery was calculated as the fraction of the mass of dissolved organic carbon
recovered in the final aqueous solutions compared with the calculated mass of dissolved
organic carbon that was in the ambient water, and is presented in Table S5. UV-vis

results of SPE isolates are presented in Table S5.
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Table S5. Optical properties data and DOC recovery for SPE isolates.

DOC
E;:E; SUVA;s4 S275.205 S300-700 S350-400 Sr recovery
6  @Cm'mgCh @m)  @m)  @mY) ) %
Oligotrophic Lakes
Big Muskellunge
Lake 10.43 1.24 0.0222 0.0211 0.0218 1.0195 48.8
Sparkling Lake 9.93 1.50 0.0218 0.0211 0.0224 0.9743 50.8
Terrestrially Influenced Waters
Allequash Lake 5.65 3.38 0.0185 0.0165 0.0184 1.0043 543
St. Louis River 5.04 4.15 0.0130 0.0158 0.0182 0.7129 65.3
Surface Wetlands
Toivola Swamp 5.40 3.75 0.0143 0.0163 0.0190 0.7550 70.0
Trout Bog 4.84 3.79 0.0131 0.0153 0.0177 0.7441 68.6
Wastewater Effluents
WLSSD 6.34 2.83 0.0124 0.0179 0.0203 0.6094 63.0
MMSD 4.73 2.60 0.0120 0.0149 0.0165 0.7279 53.5
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S3. Photochemistry Experiments

Solution rates of light absorbance (Ras), [DOC], pH and ionic strength for
experiments conducted under ambient conditions are presented in Table S6, for
standardized [DOC] and pH in Table S7, for SPE isolates in Table S8, for variable
[DOC] with constant pH in Table S9 and Figure S1, and for variable pH with constant
[DOC] in Table S10 and Figure S2. UV-vis spectra collected under ambient conditions,
with standardized [DOC] and pH, and with SPE isolates are presented in Figure S3.
Quantum yield coefficients and pseudo-steady state concentrations for experiments
conducted under ambient conditions are presented in Table S11, for standardized [DOC]
and pH in Table S12, for SPE isolates in Table S13, for experiments with variable [DOC]
and constant pH in Table S14, and for experiments with variable pH and constant [DOC]
in Table S18. Quantum yield coefficients measured in SPE isolates are presented in
Figure S4. Apparent quantum yields measured in SPE isolates are presented in Figure S5.
Psuedo-steady state concentrations measured in SPE isolates are presented in Figure S6.
Apparent quantum yields measured in experiments with variable [DOC] but constant pH
are shown in Figure S7. Apparent quantum yields measured in experiments with variable
pH, but constant [DOC] are shown in Figure S8. Linear regressions of quantum yield
coefficients vs. [DOC] in experiments with variable [DOC] and constant pH are shown in
Table S15. Linear regressions of apparent quantum yields vs. [DOC] in experiments with
variable [DOC] and constant pH are shown in Table S16. Linear regressions of pseudo-
steady state concentrations vs. [DOC] in experiments with variable [DOC] and constant
pH are shown in Table S17. Linear regressions of quantum yield coefficients vs. pH in

experiments with variable pH and constant [DOC] are shown in Table S19. Linear
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regressions of apparent quantum yields vs. pH in experiments with variable pH and
constant [DOC] are shown in Table S20. Linear regressions of pseudo-steady state
concentrations vs. pH in experiments with variable pH and constant [DOC] are shown in
Table S21. Linear regressions of quantum yield coefficients vs. E,:E3; under ambient and
standardized conditions are shown in Table S22. Ratios of pseudo-steady state
concentrations observed under ambient conditions, standardized conditions, and in SPE
isolates are shown in Figure S9.

Photoreactivity of SPE Isolates. [DOC] recovery was 49 — 70% and the re-
diluted isolates had similar SUVAjs4 (101 &+ 7%), E>:E3 (106 £ 11%), and Raps (99 £ 12%,
excluding oligotrophic lakes, which have [DOC] < 4 mg — C L™ under standardized
conditions; Tables S5 and S8) to corresponding waters under standardized [DOC] and
pH.

Quantum yield coefficients and apparent quantum yields are slightly elevated in
SPE isolate solutions compared with standardized conditions (Figures S4 and S5). The
largest average increases are in frvp and ®spommp (124 £ 18%), followed by frra and
D10 (F21 £ 15%) and fupa and Dspomupa (18 + 22%). Despite the shifts in average
quantum yield terms, identical trends are observed as under standardized [DOC] and pH.
For example, all probes show increasing quantum yield terms from surface wetlands to
terrestrially influenced waters to oligotrophic lakes. Additionally, ratios of quantum
yields terms measured in SPE isolates are similar to those recorded with standardized
[DOC] and pH, with @0y : P3pommp ranging from 0.8 — 2.0 and @02 : P3pom.upa

ranging from 7.2 — 17.9. The distinctive photoreactivity of the wastewater effluents is
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maintained as well, with wastewater effluents exhibiting higher @0, but lower
®;3pom,T™p, than the oligotrophic lakes, as well as mutually similar @0, and @3pom.tvmp
but dissimilar ®3pom ppA-

Pseudo-steady state concentrations in irradiated SPE isolates are also similar to
values measured in corresponding whole waters under standardized conditions.
Excluding the oligotrophic lakes, ['Oa]ss decreases 11 + 7 %, ['DOM]stmp increases 1 +
12%, and ["’DOM]ss pa decreases 1 + 14 % (Figure S6). [DOC] in SPE isolates from the
oligotrophic lakes are higher than in the standardized conditions, which partially
represent the increased [DOC] in these waters relative to standardized conditions
(’DOMIstve + 55%, ['DOMlssupa +39%, ['Oa]ss +24%; [DOC]: Big Muskellunge
Lake = +2%, Sparkling Lake = + 21%). Additionally, SPE isolates exhibit similar ratios
of pseudo-steady state concentrations as observed under standardized conditions. For
example, 'DOM]sstvp : [[DOMJssnpa are 4.3 — 5.5 in wastewaters, 7.7 — 8.3 in

oligotrophic lakes, and 9.4 — 10.4 in terrestrially influenced waters and surface wetlands.
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Table S6. R, [DOC], pH, and ionic strength of sample waters, as irradiated under

ambient conditions

Rups [DOC] pH Ionic Strength
(10°E cm™s™) (mg-C L™ (mM)
Oligotrophic Lakes
Big Muskellunge Lake 0.146 + 0.005 4.05+0.03 7.64 +0.06 1.0
Sparkling Lake 0.190 = 0.008 3.41+£0.02 7.67 +0.02 1.6
Terrestrially Influenced Waters
Allequash Lake 1.142 +£0.003 5.67£0.07 7.55+0.04 1.6
St. Louis River 8.513+0.010 28.82 +£0.37 7.81+0.08 3.3
Surface Wetlands
Toivola Swamp 9.991 + 0.005 44.12 £ 0.65 6.73+0.19 1.0
Trout Bog 5.229 + 0.005 19.72+0.11 5.67+0.16 0.4
Wastewater Effluents
WLSSD 3.758 +0.014 21.44+£0.42 8.51+0.05 25.4
MMSD 1.321 £0.003 6.83+0.17 8.27+0.02 22.5

Table S7. R, [DOC], pH, and ionic strength of sample waters, as irradiated under

standardized conditions.

Ruaps [DOC] pH Ionic Strength
(10° E cm™s™) (mg-C L™ (mM)
Oligotrophic Lakes
Big Muskellunge Lake 0.15 +0.007 3.93 7.99 +£0.03 1.43
Sparkling Lake 0.182 +0.003 3.30 7.94+0.01 2.11
Terrestrially Influenced Waters
Allequash Lake 0.805 + 0.005 4.00 7.97 +0.02 1.61
St. Louis River 1.474 £ 0.021 4.00 8.00+0.03 0.94
Surface Wetlands
Toivola Swamp 1.248 + 0.002 4.00 8.01 +0.03 0.57
Trout Bog 1.309 + 0.006 4.00 8.04 +0.02 0.56
Wastewater Effluents
WLSSD 0.713 £ 0.007 4.00 7.97+0.04 5.21
MMSD 0.759 + 0.011 4.00 7.93 +£0.02 13.67
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Table S8. Rups, [DOC], pH, and ionic strength of diluted SPE isolates.

Ruaps [DOC] pH Ionic Strength
(10° E cm™s™) (mg-C L™ (mM)
Oligotrophic Lakes
Big Muskellunge Lake 0.208 + 0.005 4.0 7.98 £0.07 0.48
Sparkling Lake 0.249 + 0.006 4.0 7.98 £ 0.06 0.48
Terrestrially Influenced
Waters
St. Louis River 1.324 + 0.003 4.0 7.96 + 0.09 0.48
Surface Wetlands
Trout Bog 1271 + 0.007 4.0 7.96 = 0.09 0.48
Wastewater Effluents
WLSSD 0742 + 0001 4.0 8.00 = 0.04 0.48
MMSD 0878 + 0.005 4.0 8.01 £0.04 0.48

Table S9. Ry, [DOC], pH, and ionic strength of sample waters for experiments with
variable [DOC] and constant pH.

R, [DOC] pH Ionic Strength
(10°E cm?s™) (mg-C L) (mM)
WLSSD
4mg-CL" 0.71 £0.01 4.0 7.97 £0.04 5.2
8 mg-C L 141 £0.01 8.0 7.98 +0.04 9.9
12 mg-CL" 2.08 £0.01 12.0 796 £0.01 14.7
16 mg-C L™ 2.76 £0.02 16.0 7.95+0.03 194
20 mg-C L™ 342 +0.02 20.0 794 +£0.03 24.1
St. Louis River
4mg-CL" 1.47 £0.02 4.0 8.00 £0.03 0.9
8 mg-C L 2.83+0.02 8.0 7.90 £ 0.09 14
12 mg-CL" 4.07 £0.02 12.0 791 £0.08 1.9
16 mg-C L™ 527 +001 16.0 7.92 +£0.06 2.3
20 mg-C L™ 6.34 +0.02 20.0 7.94 £0.06 2.8
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Figure S1. Solution rates of light absorption vs. [DOC] in (a) WLSSD (r* > 0.99, p <
0.001) and (b) St. Louis River water (r* > 0.99, p < 0.001) in experiments conducted with
variable [DOC] and constant pH. Trend lines indicate least squares linear regressions.

Table S10. Rus, [DOC], pH, and ionic strength of sample waters for experiments with
variable pH and constant [DOC].

R, [DOC] pH Ionic Strength
(10°E cm?s")  (mg-C L™ (mM)
MMSD
pH6 0.73 £0.01 40 6.06 +0.02 19.7
pH 7 0.78 £0.01 40 6.99 +0.04 279
pH 8 0.76 £ 0.004 40 7.98 +£0.08 13.7
pHO 0.78 £0.01 40 8.96 +0.06 16.5
Toivola Swamp

pH 6 1.14 £0.01 40 5.96 +£0.06 6.6
pH 7 1.15+0.02 40 7.02 +0.05 14.8
pH 8 122 +£0.02 40 797 +£0.04 0.57
pHO 1.29 +£0.05 40 9.01+£0.07 34
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Figure S2. Solution rates of light absorption vs. pH in (a) MMSD (* = 0.50, p = 0.29)

and (b) Toivola Swamp (r* = 0.92, p = 0.04) in experiments conducted with variable pH
and constant [DOC]. Trend lines indicate least squares linear regressions.
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Figure S3. UV-vis spectra for (a) Big Muskellunge Lake, (b) Sparkling Lake, (c)
Allequash Lake, (d) St. Louis River, (e) Toivola Swamp, (f) Trout Bog, (g) WLSSD, and
(h) MMSD. Red lines indicate samples under ambient conditions, dark blue lines indicate
samples under standardized conditions, and light blue lines indicate diluted SPE isolates.
Solid lines indicate samples prepared with 10 uM FFA, long dashes indicate samples
prepared with 10 uM HDA, and short dashes indicate samples prepared with TMP.
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Table S11. Quantum yield coefficients and reactive intermediate pseudo-steady state
concentrations under ambient conditions.

frea fia frwe ['O2ls [PDOMlgupa  [PDOMlgrvp
v o™ W) (107° M) 10" m a0 m
Oligotrophic Lakes
Big Muskellunge 55+ 19.1 +
Lake 03 o1 67.1+2.0 7443 5.8+0.1 35.7+0.8
Sparkling Lake 5(')31i 1%91 o 613+07 981 6.0+0.03 40.7+0.7
Terrestrially Influenced Waters
Allequash Lake 4(')2; 64+03 277+15  450+20 155+0.7 110+ 5
St. Louis River 5(')1; 39402 93+03 4027+675  69.8+2.8 276 + 11
Surface Wetlands
Toivola Swamp 5(')7; 31402 52+03 5574+504  66.1+38 187+ 8
Trout Bog 3(')11i 55+0.1 67+0.1  1604+54 61.2+1.9 126 +2
Wastewater Effluents
WLSSD 6(')0; l%ii 16201 2108496  83.5+2.5 212+3
MMSD 5(')91i 2%7; 347413 772420 581407 165+ 5
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Table S12. Quantum yield coefficients and reactive intermediate pseudo-steady state
concentrations under standardized [DOC] and pH.

frra fupa frmp ['0slss ’DOM]supa  [’DOM]mp
1) 1) ) 10" M) a0 m a0 m
Oligotrophic Lakes
Big
Muskellunge 59+0.6 17+0.5 702+ 0.8 81.3+8.3 58+0.2 39.9+0.3
Lake
Sparkling Lake ~ 5.4+1.3 156+02  68.9+29  934+214 6.3+0.1 46.4+1.7

Terrestrially Influenced Waters

Allequash Lake 41+0.1 74+03 37.7+0.8 3199+7 13.6+0.5 110.1+£1.5

St. Louis River  3.61 +0.02 4.6+0.2 36.3+1.0 503.9+3.9 15.7+0.8 196.2 £ 5.1
Surface Wetlands

Toivola Swamp 34+0.1 54=+03 323+14 393.6=+124 15.1+0.2 158.8+7.9

Trout Bog 2.61£0.01 3.8+0.1 24.6 + 0.5 3229+04 11.2+0.1 1259+2.6

Wastewater Effluents
WLSSD 6.8+0.2 13.8+£0.2 483+09  466.4+104 22.9+0.3 123 £2.7
MMSD 6.6+£0.2 242+1.1 55+0.6 473.7+14.2 42+1.2 161.2+1.6
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Table S13. Quantum yield coefficients and reactive intermediate pseudo-steady state

concentrations for experiments with SPE isolates.

fFFA fHDA fTMP [IOZ]SS [3DOM]ss,HDA [SDOM]ss,TMP
(M) (M) (M) (10" M) (10" M) (10" M)
Oligotrophic Lakes
Big Muskellunge
Lake 59+0.7 17512 977+3.6 88+£99 78+04 602+23
Sparkling Lake 74+0.7 183+£06 958=+1.9 130.6 = 12.0 89+04 73.8+1.3
Terrestrially Influenced Waters
Allequash Lake 47+02 73+04 48.1+0.8 321.6+9.2 143+10 1359+ 1.8
St. Louis River 52+03 64+£05 46.1+0.7 462.5+294 17710 183924
Surface Wetlands
Toivola Swamp 42+04 72+0.1 47109 329.8£23.6 16804 167.5+4.0
Trout Bog 34+02 4004 280=x12 277 +20.5 114=x1.1 107.6 £4.0
Wastewater Effluents
WLSSD 7809 127+0.8 48.8+02 412 +40.8 21+1.0 1157+0.1
MMSD 70+£0.2 174+£0.1 524=x2.1 389.5+10.7 343+0.8 146 +4.9
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Figure S4. Quantum yield coefficients calculated with (white) FFA, (black) HDA, and
(grey) TMP in SPE isolates of Big Muskellunge Lake (BM), Sparkling Lake (SP),
Allequash Lake (AL), St. Louis River (SL), Trout Bog (TB), Toivola Swamp (TS),
MMSD effluent (MM), and WLSSD effluent (WL). Error bars represent the standard
deviation of triplicate experiments.
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Figure SS5. Apparent quantum yields calculated with (white) FFA, (black) HDA, and
(grey) TMP in SPE isolates of Big Muskellunge Lake (BM), Sparkling Lake (SP),
Allequash Lake (AL), St. Louis River (SL), Trout Bog (TB), Toivola Swamp (TS),
MMSD effluent (MM), and WLSSD effluent (WL). Error bars represent the standard
deviation of triplicate experiments.
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Figure S6. Pseudo-steady state concentrations calculated with (white) FFA, (black)
HDA, and (grey) TMP in SPE isolates of Big Muskellunge Lake (BM), Sparkling Lake
(SP), Allequash Lake (AL), St. Louis River (SL), Trout Bog (TB), Toivola Swamp (TS),
MMSD effluent (MM), and WLSSD effluent (WL). Error bars represent the standard
deviation of triplicate experiments.
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Table S14. Quantum yield coefficients and reactive intermediate pseudo-steady state
concentrations for experiments with variable [DOC] and constant pH.

fea fia Srve ['0:]ss ['DOM]sups  ['DOM]yve
™) (W M) (10°° M) (10°° M) (10°° M)
WLSSD
4 mg-C L' 6.8 £0.2 13.8+0.2 48.3+0.9 466.4+10.4 229+0.3 123 +£2.7
8 mg-C L' 5.68 £0.02 15.1+1.4 26.3+0.3 607 +12.2 442 +3.7 130.6 + 1
12 mg-C L' 527+0.2 13.11+£0.1 20.6 £0.7 830+ 15.3 56.5+0.3 151.5+44
16 mg-C L' 5.10+£0.1 14+ 1.5 1798+ 0.6 1070.1 +10.8 79.8+ 8.3 175.5+3.7
20 mg-C L' 4.89+0.1 11.58 £0.8 16.1 £ 0.3 1271.2+£25.2 82.1£5.3 1948 +£1.7
St. Louis River
4 mg-C L' 3.61 £0.02 4.6=+0.2 36.3+1 503.9+£3.9 15.7+0.8 196.2 £5.1
8 mg-C L' 3.85+0.04 46+0.3 29.0+£0.3 727.3+£9.2 26+ 1.2 2384 +£3.2
12 mg-C L' 3.53+0.06 43+0.1 21.6+0.3 966.7 £21.4 36.3+1.1 264.3+£6.5
16 mg-C L™ 3.29+0.04 4.46+0.3 17.1£0.3 1169.4 +13.1 48.7+3.3 271.8+5.1
20 mg-C L' 3.28+0.09 4.58 + 06 14.7+0.1 1415.1 £ 38.3 60+ 6.4 281.8+2.5
0.020
@) ]| | oo, Fra (b)
O O °DOM, TMP
0.01594 ~~~__ ® 3DOM, HDA
07~ -
O ~ o Q\
© 0.010-
© o --2--o-
SO --0-
o
o
- o
0.005 5 o
O o (@) o
—O —9o—0 o
0.000 +— . . . o o O &

[DOC] (mg-C L™

Figure S7. Apparent quantum yields as a function of [DOC] in (a) WLSSD and (b) St.
Louis River, pH 8.1 £ 0.1. Error bars represent the standard deviation of triplicate
experiments. Trend lines represent least squares linear regressions. Descriptions of linear
regressions are presented in Table S17.
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Table S15. Linear regression of quantum yield coefficients vs. [DOC] in experiments
with variable [DOC] but constant pH.

Slope y-Intercept r p
(M * L mg-C") (M () )
St. Louis River
Jera -0.031 3877 0.660 0.095
Jupa -0.006 4578 0.068 0.673
Jrwe 1378 40.269 0.961 0.003
WLSSD

Jeea -0.111 6.884 0.841 0.028
Jupa -0.138 15.168 0.450 0215
Jrve -1.819 47 683 0.768 0.051

Table S16. Linear regression of apparent quantum yields vs. [DOC] in experiments with
variable [DOC] but constant pH.

Slope y-Intercept F p
(L mg-C™) ) ) Q)
St. Louis River
P102 2073 x 10 92.96 x 10* 0.660 0.095
D3powm, oA -0.006 x 107 520x% 10 0.068 0.673
®3pom, T™P 2.65x% 10* 7744 x 10* 0.961 0.003
WLSSD

P10 2.66 x 10 165.07 x 10™* 0.841 0.028
P3pom, Hpa -0.16 x 10™ 17.24 x 10* 0.450 0.215
®3pom, Tvp -3.50 x 10°* 91.70 x 10™* 0.768 0.051
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Table S17. Linear regression of pseudo-steady state concentrations vs. [DOC] in
experiments with variable [DOC] and constant pH.

Slope y-Intercept ¥ P
(M x L mg-C™) “) O]
St. Louis River
1
[021s 567x 10 277x10" 0999 <0.001
3
[’DOMlIss pipa 278x 10" 396x 10" 0.999 <0.001
3
['DOMssrmp 511x10"°  1.89x10"  0.887 0.0167
WLSSD
1
[ O2lss 518x 10" 227x10"°  0.993 <0.001
3
[’DOM]s ipa 3.66 x 1071 1.09x 10" 0.957 0.004
3
['DOM]ss e 471x 10"  986x 10" 0977 0.001

Table S18. Quantum yield coefficients and reactive intermediate pseudo-steady state
concentrations for experiments with variable pH and constant [DOC].

Jrra Jupa Jmp ['Ozls  [’PDOM]gups ['DOMlgrvp
™) ™™ () @M @10 m 105 M)
MMSD
408.8 £
pHO6 75+€026 22.42+0.86 48.0+1.2 138 346+ 1.1 1014+1.9
pH 7 GV 2064167 410205 TTF 33ge28 937424
3915+
pH 8 6.83+0.1 22.61+0.73  473+0.6 4s 36.7+ 1.1 1053 1.1
5254 3105+
pH9 0.04 20.53+0.94  48.9+23 36 33.9+1.9 111.5+5.3
Toivola Swamp
3.854 356.1 =
pH 6 0.04 436+ 0.44 9.8+ 0.4 35 25.1+1.1 113.7+2
3.53+ 294.1 %
pH7 0.06 357+0.13  7.1£05 147 19414  109.6+8.1
329+ 290.9 +
pH 8 0.04 3.35+0.05 45+0.2 9.9 12.8+04 114.1+ 1
3.28 % 298.6+
pH9 0.09 2.98+0.01 43403 34 13.1+0.9 108.4 + 3
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Figure S8. Apparent quantum yields as a function of pH in (a) MMSD and (b) Toivola
Swamp, [DOC] = 4 mg-C L. Error bars represent the standard deviation of triplicate

experiments. Trend lines represent least squares linear regressions.

Table S19. Linear regression of quantum yield coefficients vs. pH in experiments with
variable pH and constant [DOC].

Slope y-Intercept r P
™™ o ©) ©)
MMSD
Jera -0.64 11.33 0.769 0.123
Jupa 037 2432 0.181 0.575
Jove 0.90 39.53 0.104 0.678
Toivola Swamp
feea -0.44 6.84 0.930 0.035
Jupa 191 20.72 0.907 0.048
Jrve 0.15 28.55 0.034 0815
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Table S20. Linear regression of apparent quantum yields vs. pH in experiments with
variable pH and constant [DOC].

Slope y-Intercept v p
) ) Q) O]
MMSD
Dio2 -1.54 x 107 2.72 x 107 0.769 0.123
D3pom, 1pa -4.19 x 107 2.76 x 107 0.181 0.575
P3pom, e 1.73 x 10* 7.60 x 107 0.104 0.678
Toivola Swamp

D102 -1.05 x -03 1.64 x 107 0.930 0.035
D3pom, Hpa -2.17 x -04 2.35x 107 0.907 0.048
D3pom, Tvp 2.89 x -05 549%x10°  0.034 0.815

Table S21. Linear regression of pseudo-steady state concentrations vs. pH in experiments
with variable pH and constant [DOC].

Slope y-Intercept r p
M) (M) ) )
MMSD
1
[Osls 29110 593%x 10" 0.738 0.141
3
["'DOMIs 1A 731 % 10" 342%x10™  0.005 0.931
3
['DOM]rme 4.19 x 107° 7.15%x 10" 0.528 0.273
Toivola Swamp
1
[0l -1.76 x 10 442%x 10 0536 0.268
3
['DOMI;s A 426 x 107 49610 0.882 0.061
3
['DOMIrwe 1.16x 10 120x 10" 0.268 0.483
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Table S22. Linear regression of quantum yield coefficients vs. E;:E; under standardized
and ambient conditions. Regressions were calculated with and without the wastewater
effluents.

Slope y-Intercept r p
(W) (M ) )
Ambient Conditions
Jrea 0.107 4393 006  0.553
Jeea (W/o WW effluents) 0.171 3.646 020 0365
Jioa 2033 2586 043  0.079
Jupa (Wlo WW effluents) 2.582 -8.536 098 <0.001
frvp 10.084 -37.101 088 <0.001
Jrve (W/o WW effluents) 10.673 -42 908 097 <0.001
Standardized [DOC], pH
Jeea 0.309 2785 020 0271
Jrea (W/o WW effluents) 0453 1.085 090  0.003
Jupa 1.544 1427 023 0233
Juoa (W/o WW effluents) 2237 6223 099 <0.001
Jrve 6.536 4.134 076  0.005
Jrve (W/o WW effluents) 7330 4742 095 0001
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Figure S9. Ratios of ["'DOM]stmp : [ O2]ss versus ratios of P’DOM]ss.tvp : [[DOM]ss tpa
under (a) ambient conditions, (b) standardized ([DOC] = 4 mg-C L™, pH = 8) conditions,
and (c) using SPE isolates. Ratios of [’DOM]smpa : ['Ox2]ss are visualized with grey lines
that correspond to 5, 10, 20, and 40. Error bars represent the standard deviation of
triplicate experiments.
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