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Supplemental Figure Legends

Supplemental Figure S1. Hydrographs showing discharge (m®/s) at EFK23.4 (i.e., Station 17 at
the Y12 boundary) and near EFK5.0, our downstream-most sampling site. Shown is the timing
of seasonal synoptic surface water sampling along the flow path, biofilm sampling, and intensive
hyporheic zone and riparian wetland sampling campaigns during (A) October 2011, (B) April
2012, and (C) August 2012 on East Fork Poplar Creek, Oak Ridge, TN, USA.

Supplemental Figure S2. Concentration of (A) total particulate-bound mercury (THg,)
associated with total suspended solids (TSS) (n = 24), expressed on both a volume (ng/L) and a
mass (g/g) basis; (B) total dissolved mercury (THgq) (n = 24); and (C) total dissolved methyl
mercury (MeHgg) (n = 24) in stream water during seasonal synoptic sampling of East Fork
Poplar Creek, Oak Ridge, TN, USA.

Supplemental Figure S3. Isotopic composition of (A) particulate-bound mercury (THgp)
associated with total suspended solids (n=24), and (B) total dissolved mercury (THgq) in stream
water (n=23) along the flow path of East Fork Poplar Creek, Oak Ridge, TN, USA. Analytical
uncertainty is shown as 2SD of average of session averages for UM-Almaden (see Methods).
Gray dashed lines show zero values for §2°?Hg and A***Hg. The upstream-most site (EFK25.4 or
EFK23.4) and the downstream-most site (EFK5.0) have been identified for each seasonal
synoptic campaign.

Supplemental Figure S4. Relationship between A”*Hg and A'®°Hg of particulate-bound
mercury (THgp) associated with total suspended solids in stream water, and dissolved mercury
(THgg) in stream water, hyporheic pore water, and riparian pore water during three seasonal
sampling campaigns in East Fork Poplar Creek, Oak Ridge, TN, USA. The mercury isotopic
composition of sediment from non-Y12-impacted tributaries is also shown (Donovan et al.
2014). Analytical uncertainty is shown as 2SD of average of session averages for UM-Almaden
(see Methods).

Supplemental Figure S5. Mercury isotopic composition (§2°Hg) of dissolved Hg (THgg) in
stream water, hyporheic pore water, and riparian pore water; and particulate-bound mercury
(THgp) associated with suspended solids in stream water and pore water at two intensive
sampling sites (EFK5.0, EFK22.3) along East Fork Poplar Creek, Oak Ridge, TN, USA. Shown
are: October 2011 samples at (A) EFK22.3 and (B) EFK 5.0; April 2012 samples at (C) EFK22.3
and (D) EFK5.0; and August 2012 samples at (E) EFK22.3 and (F) EFK5.0. Gray and blue
shaded bars are equal to the values for surface water samples co-located with hyporheic and
riparian pore water samples. Vertical dashed lines show small rain events that separated
synoptic and intensive sampling campaigns in October and August (see hydrographs in Figure
S1). Analytical uncertainty is shown as 2SD of average of session averages for UM-Almaden
(see Methods).



Stream Discharge (m3/s)

Stream Discharge (m3/s)

Stream Discharge (m3/s)

Supplemental Figure S1.

10 -
g . A.
8 October 2011
7 4
6 4
5 4
4
3 4
2 4
1 4 r
10/1/2011 10/6/2011 10/11/2011 10/16/2011 10/21/2011 10/26/2011 10/31/2011
— EFK23.4 @ Synoptic Biofilm @ Intensive

10 -
9 B. Peak Discharge

J 3 -
. ] 20.5 mls April 2012
7 -
6 -
5 -
4 A
3 -
2 -

[N~
1 4
0 +— —— —— .....”.. ——T —
4/1/2012 4/6/2012 4/11/2012 4/16/2012 4/21/2012 4/26/2012 5/1/2012

— EFK23.4 s EFK5.0 @ Synoptic Biofilm @ Intensive
10
C.

9 -

g - August 2012

7 -

6 e

5 e

4 e

3 e

2 e

1 s

~ \_
8/1/2012 8/6/2012 8/11/2012 8/16/2012 8/21/2012 8/26/2012 8/31/2012

— EFK23.4 s EFK5.0 @ Synoptic Biofilm @ Intensive



Supplemental Figure S2.
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Supplemental Figure S5.
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Table S1. Concentration and isotopic composition of total dissolved mercury (THg,) in stream water during seasonal synoptic sampling of East
Fork Poplar Creek, Oak Ridge, TN, USA.2

Sampling THgy 5%Hg 20 8%Hg 20 &%Hg 20 ®Hy 20 &%°Hg 20 A™Hg 20 A*™Hg 20 AHg 20 AY°Hg 20
SiteID (ng/L) ny n, ny %Rec. (%o) (%o) (%o) (%o) (%o0) (%o0) (%) (%0) (%0) (%o) (%o) (%o) (%o) (%o0) (%o0) (%o0) (%0) (%o)

EFK5.0 175 100.3 -0.19 0.09 0.11 0.06 0.10 0.05 0.09 0.06 0.14 0.06 -0.36 0.11 0.02 0.04 0.04 0.04 011 0.05
EFK9.8 155 99.6 -0.24 0.09 -0.24 0.06 -0.16 0.05 -0.17 0.06 -0.04 006 0.13 0.11 002 0.04 -005 0.04 0.02 0.05
EFK13.8 23.9 988 -0.39 0.09 -0.28 0.06 -0.08 0.05 -0.11 0.06 0.03 0.06 002 011 0.13 0.04 0.03 0.04 0.10 0.05

October EFK17.8 25.7
2011 Erk18.2 32.3

98.0 -054 0.09 -0.35 0.06 -0.21 0.05 -0.11 0.06 -0.05 0.06 -0.02 0.11 0.05 0.04 0.07 0.04 0.04 0.05
100.8 -0.56 0.09 -0.34 0.06 -0.19 0.05 -0.19 0.06 -0.02 0.06 -0.05 0.11 0.07 0.04 -0.02 0.04 0.06 0.05

EFK22.3 57.7 98.1 -0.61 0.09 -0.43 0.06 -0.32 0.05 -0.23 0.06 -0.02 0.06 0.03 0.11 0.01 0.04 -0.01 0.04 0.09 0.05
EFK23.4 61.3 100.1 -0.54 0.09 -0.44 0.06 -0.32 0.05 -0.23 0.06 -0.10 0.06 0.12 0.11 0.02 0.04 -0.01 0.04 0.02 0.05
EFK25.4 70.5 97.3 No data available. Sample destroyed during isotope analysis.

EFK5.0 114 102.8 -0.01 0.09 -0.08 0.06 -0.14 0.05 -0.02 0.06 0.01 0.06 0.11 0.11 -0.08 0.04 0.02 0.04 0.03 0.05
EFK9.8 124 99 0.03 0.09 0.00 0.06 -0.07 0.05 0.08 0.06 0.18 0.06 003 0.11 -0.07 0.04 0.08 0.04 0.18 0.05
EFK13.8 14.6 101.7 0.3 0.09 -0.01 0.06 0.08 0.05 0.04 006 0.06 0.06 0.14 0.11 0.09 004 0.04 0.04 0.06 0.05

Apri EFK17.8 18.8
2012 EFk18.2 195

978 000 0.09 0.03 006 0.06 005 010 0.06 0.02 006 -0.05 0.11 0.04 0.04 009 0.04 0.01 0.05
98.6 -0.07 0.09 -0.01 0.06 0.01 0.05 0.01 006 0.09 0.06 -006 011 002 0.04 0.02 0.04 0.09 0.05

EFK22.3 47.3 1004 0.04 0.09 0.01 006 007 005 004 006 013 0.06 0.02 011 0.06 0.04 003 004 0.13 0.05
EFK23.4 48.8 93.2 -0.08 0.09 -0.08 0.06 -0.05 0.05 -0.03 0.06 0.01 0.06 004 011 001 0.04 0.01 0.04 0.03 0.05
EFK25.4 57.9 101.3 024 0.09 0.18 0.06 0.09 0.05 0.09 0.06 0.02 0.06 -0.03 0.11 -0.04 0.04 0.00 0.04 -0.02 0.05
EFK5.0 19.6 99.8 -0.15 0.09 -0.05 0.06 -0.04 0.05 -0.02 0.06 0.09 006 -0.06 0.11 0.00 0.04 000 0.04 0.10 0.05
EFK9.8 13.8 973 -0.31 0.09 -0.25 0.06 -0.01 0.05 -0.05 0.06 0.18 0.06 0.06 0.11 0.18 0.04 0.08 0.04 0.24 0.05
EFK13.8 29.1 96.6 -0.34 0.09 -0.08 0.06 -0.06 0.05 -0.05 0.06 0.10 0.06 -0.22 0.11 0.00 0.04 -0.01 0.04 0.12 0.05

98.1 -058 0.09 -0.36 0.06 -0.33 0.05 -0.19 0.06 -0.09 0.06 -0.05 0.11 -0.06 0.04 -0.02 0.04 0.00 0.05
953 -050 0.09 -0.31 0.06 -0.14 0.05 -0.17 0.06 -0.01 0.06 -0.04 0.11 0.09 0.04 -0.02 0.04 0.07 0.05

August EFK17.8 31.1
2012 EFk18.2 209

N NP RPRPRERNNMNNOMNMNYMNRPPRRRRRPRPRNR,RR R R
AN NRPRPRERPRPNNMNNMNMNRPRRPRRRIRPREL,NRR PR RR
P P R R RPRERNRPRRRPRPRRRPRRIRPRRPRER,RRRPR

EFK22.3 534 99.2 -049 0.09 -0.29 0.06 -0.09 0.05 -0.12 0.06 0.07 0.06 -0.06 0.11 0.13 0.04 0.03 0.04 0.14 0.05
EFK23.4 53.1 95.2 -0.34 0.09 -0.27 0.06 -0.13 0.05 -0.14 0.06 0.08 0.06 006 0.11 0.07 0.04 -0.01 0.04 0.15 0.05
EFK25.4 239.8 8 2 972 -040 0.09 -0.24 0.06 -0.15 0.05 -0.12 0.06 -0.02 0.06 -0.03 0.11 0.03 0.04 0.00 0.04 0.04 0.05

aDuring each seasonal synoptic sampling campaign, stream water was collected from eight locations along the flow path of East Fork Poplar Creek (EFPC) (see manuscript
Figure 1). Sample ID refers to the sampling location which is identified by a three-letter stream code (EFK) followed by a number that indicates kilometers upstream of the EFPC
confluence with Poplar Creek. Here, n; denotes the number of separate isotopic analyses on an individual preparation(s), n, denotes the number of individual preparations
(procedural replicates, see Methods), and n; denotes the number of independent field replicates. The percent recovery (%Rec) shows recovery of mercury during the purge and
trap procedure for preparation of stream water THg, samples for isotopic analysis. The 20 for all samples shows either the 2SD of average of session averages for UM-Almaden,
or the 2SE of average of session averages for procedural standards, whichever uncertainty was largest (see Methods).



Table S2. Concentration and isotopic composition of total dissolved mercury (THg,) in stream water and pore water during seasonal intensive site sampling of
East Fork Poplar Creek, Oak Ridge, TN, USA.2

Sampling THgy 5%Hg 20 ®%Hg 20 &"Hg 20 &Hy 20 &'°Hg 20 A™Hg 20 A*Hg 20 A*™Hg 20 A™Hg 20
Site ID Sample Type (ng/L) ny np N3 %Rec. (%o) (%) (%o) (%o) (%o) (%o) (%) (%0) (%) (%o) (%o) (%o) (%o) (%) (%o0) (%o) (%o) (%)
October Stream Water 125 1 1 1 988 -0.33 0.09 -0.22 0.06 -0.08 0.05 -0.14 0.06 -0.02 0.06 -0.01 0.11 0.08 0.04 -0.04 0.04 0.04 0.05
2011 EFKS5.0 Hyporheic Zone, Center 116 1 1 1 980 049 009 0.05 006 -0.12 0.05 0.07 006 -0.03 006 041 0.11 -0.16 0.04 0.04 0.04 -0.04 0.05
Hyporheic Zone, Side 123 1 1 1 999 -044 0.09 -0.15 0.06 -0.06 0.05 -0.20 0.06 0.04 0.06 -0.21 0.11 0.06 0.04 -0.12 0.04 0.08 0.05
April Stream Water --  No streamw ater sample w as collected during intensive site sampling. Refer to synoptic sampling results in Table S1.
2012 EFK5.0 Hyporheic Zone, Center 605 1 1 1 969 118 0.09 0.78 006 049 0.05 047 006 0.09 0.06 0.02 011 -0.09 0.04 0.08 0.04 -0.11 0.05
Hyporheic Zone, Side” 2.3 Insufficient mercury for isotopic analysis. Sample composited w ith August 2012 EFK5.0 Hyporheic Zone, Side.
August Stream Water --  No streamw ater sample w as collected during intensive site sampling. Refer to synoptic sampling results in Table S1.
2012 EFKS5.0 Hyporheic Zone, Center 434 1 1 1 905 -0.03 0.09 003 0.06 -0.02 005 004 0.06 001 0.06 -007 011 -0.04 0.04 0.02 0.04 0.00 0.05
Hyporheic Zone, Side® 65 1 2 2 980 -0.04 009 028 0.06 031 005 025 0.06 044 0.06 -046 0.11 0.10 0.04 0.11 0.04 0.37 0.05
Stream Water 538 1 1 1 999 -0.20 0.09 -0.22 0.06 -0.05 0.05 -0.11 0.06 0.09 0.06 0.13 0.11 0.12 0.04 0.00 0.04 0.15 0.05
October Hyporheic Zone, Center 418 1 1 1 994 -065 0.09 -043 0.06 -0.25 0.05 -0.22 0.06 -0.10 0.06 -0.01 0.11 0.07 0.04 0.00 0.04 0.01 0.05
2011 EFK22.3 Hyporheic Zone, Side 150 1 1 1 1018 -0.04 009 0.12 0.06 0.12 0.05 006 0.06 014 0.06 -0.23 0.11 0.03 0.04 -0.01 0.04 0.11 0.05
Riparian Tributary Surface Water 162 1 1 1 999 -1.12 0.09 -0.78 0.06 -0.73 0.05 -0.46 0.06 -0.20 0.06 0.05 0.11 -0.14 0.04 -0.06 0.04 0.00 0.05
Riparian Tributary Pore Water 53.7 2 2 1 1036 -0.38 0.09 -0.26 0.06 -0.19 0.05 -0.13 0.06 -0.12 0.06 0.01 0.11 0.01 0.04 0.00 0.04 -0.06 0.05
Stream Water 458 2 2 1 1027 -0.09 0.09 -0.01 0.06 -0.01 0.05 0.03 0.06 0.04 0.06 -0.07 0.11 0.00 0.04 0.04 0.04 0.04 0.05
Apil Hyporheic Zone, Center 974 1 1 1 979 014 0.09 0.12 006 0.04 0.05 0.05 006 0.00 0.06 -0.04 011 -0.05 0.04 -0.01 0.04 -0.03 0.05
2012 EFK22.3 Hyporheic Zone, Side 4979 4 2 1 1015 110 0.09 0.70 0.06 047 005 0.37 006 009 0.06 0.05 011 -0.05 0.04 0.02 0.04 -0.09 0.05
Riparian Tributary Surface Water - 5.4, 5 996 014 009 012 006 018 005 021 006 016 006 -0.04 011 009 004 015 004 013 0.05
Riparian Tributary Pore Water 8.3
Stream Water 399 2 2 2 1000 -0.47 0.09 -0.32 0.06 -0.24 0.05 -0.19 0.06 -0.05 0.06 0.00 0.11 0.00 0.04 -0.03 0.04 0.03 0.05
August Hyporheic Zone, Center 6.6 1 1 1 1032 0.06 009 -0.08 0.06 0.00 005 -0.17 0.06 0.08 0.06 0.17 0.11 0.06 0.04 -0.13 0.04 0.10 0.05
2012 EFK22.3 Hyporheic Zone, Side 435 2 1 1 864 062 009 039 0.06 0.26 005 022 0.06 0.07 006 0.05 011 -0.03 0.04 0.02 0.04 -0.02 0.05
Riparian Tributary Surface Water 129 1 1 1 1022 -1.07 0.09 -0.69 0.06 -0.45 0.05 -0.29 0.06 -0.25 0.06 -0.05 0.11 0.07 0.04 0.05 0.04 -0.08 0.05
Riparian Tributary Pore Water  16.1 1 1 1 1054 -1.20 0.09 -0.68 0.06 -0.56 0.05 -0.38 0.06 -0.17 0.06 -0.19 0.11 -0.05 0.04 -0.04 0.04 0.00 0.05

aNotes: During each seasonal intensive site sampling campaign, surface water and pore water samples were collected from one upstream location (EFK22.3) and one downstream location (EFK5.0)
along the flow path of East Fork Poplar Creek (EFPC) (see manuscript Figurel). Sampling Site ID refers to the sampling location which is identified by a three-letter stream code (EFK) followed by a
number that indicates kilometers upstream of the EFPC confluence with Poplar Creek. Here, n, denotes the number of separate isotopic analyses on an individual preparation(s), n, denotes the
number of individual preparations (procedural replicates, see Methods), and n; denotes the number of independent field replicates. The percent recovery (%Rec) shows recovery of mercury during
the purge and trap procedure for preparation of stream water and pore water THg, samples for isotopic analysis. The 2o for all samples shows either the 2SD of average of session averages for
UM-AImaden, or the 2SE of average of session averages for procedural standards, whichever uncertainty was largest (see Methods).

PEFKS5.0 hyporheic zone side of channel sample from April and August were composited because there was insufficient Hg to independently measure the Hg isotopic composition of each alone.



Table S3. Concentration of total dissolved mercury (THgy), total particulate-bound mercury (THg,), total suspended solids (TSS), the
distribution coefficent (log Kp) for total mercury, total dissolved methylmercury (MeHg,), particulate-bound methylmercury (MeHg,),
dissolved gaseous mercury (DGM), dissolved organic carbon (DOC), specific UV absorbance at 254 nm (SUVA ,5,), anions (CIt, NOg2,

SO,?), and pH in stream water during seasonal synoptic sampling of East Fork Poplar Creek, Oak Ridge, TN, USA.2

Sampling THgg THg, THg, TSS logKp, MeHg, MeHg,  MeHg, DGM DOC SWVA,, C* NO;* s0,2
Site  (ng/L) (ng/L) (Mglg) (mg/L) (L/kg) (ng/L) %MeHgs (ng/ll)  (nglg)  %MeHg, (ng/L) (mg/L) (Lmg™m™) (ppm) (ppm) (ppm) pH
EFK5.0 175 305 180 1.7 60 025 21%  0.10 335 0.30%  -- 2.1 2.8 - - - 77
EFK9.8 155 421 257 1.6 62 025 0.8%  0.08 11.1 0.14%  -- 2.3 25 - - - 72
EFK13.8 239 480 296 16 61 025 09% 011 55.2 0.22%  -- 1.8 2.4 . - - 79
October EFK17.8 257 77.9 468 17 63 020 08% 015 53.4 0.23%  -- 1.7 2.3 - - - 78
2011 Epc182 323 558 374 15 61 018 07% 013 435 027% - 16 2.4 - -~ -~ 80
EFK22.3 577 119 396 3.0 58 014 04%  0.10 32.1 0.07%  -- 1.7 2.2 - - - 84
EFK234 613 171 621 28 60 014 04%  0.10 265 0.04%  -- 1.8 21 - - -
EFK254 705 255 395 6.5 57 011 03%  0.09 20.3 0.05%  -- 1.6 2.2 - - -
EFK5.0 114 521 80 6.5 58 0.16 14%  0.11 17.3 022% 03 1.9 2.4 123 137 207 7.8
EFK9.8 124 642 214 3.0 62 022 1.8%  0.02 6.7 0.03%  -- 1.9 2.6 127 123 202 7.8
EFK13.8 146 831 158 53 60 019 13%  0.06 11.8 0.07%  -- 1.4 2.4 78 47 236 79
Apri EFK17.8 188 119 249 48 61 014 08%  0.07 14.7 0.06%  -- 1.2 2.6 83 55 247 78
2012 grkg2 195 112 260 43 61 014 07% 010 233 009% - 12 35 83 56 251 80
EFK22.3 473 141 361 3.9 59 010 02%  0.07 19.1 005% 41 15 25 91 67 255 82
EFK23.4 488 159 374 42 59 008 02% 004 8.6 0.02%  -- 15 2.3 93 7.1 237 83
EFK254 579 211 509 41 59 005 01%  0.03 8.2 002% 7.8 15 2.9 81 73 236 81
EFK5.0 196 115 187 6.1 6.0 023 129  0.08 13.4 0.07% 0.2 2.4 2.7 129 107 213 79
EFK9.8 138 790 190 4.2 61 018 13% 007 16.6 0.09%  -- 2.0 2.4 159 139 249 7.9
EFK13.8 291 59.0 266 22 60 015 o5y 007 31.9 0.12%  -- 1.4 2.1 104 58 289 80
August EFK17.8 311 628 399 16 61 010 03% 008 52.3 013%  -- 1.2 1.9 11.2 65 305 8.0
2012 gpeig2 209 101 323 3.1 62 013 o6% 005 17.0 0.05%  -- 1.2 1.8 112 65 304 80
EFK22.3 534 134 384 35 59 008 190 004 11.1 003% 23 1.2 1.6 100 75 315 8.1
EFK23.4 531 148 451 33 59 006 19 0.02 5.4 0.01%  -- 1.3 1.6 102 79 305 81
EFK25.4 240 253 904 2.8 5.6 0.06 0.0% 0.01 3.8 0.00% 5.3 1.2 1.9 94 79 304 80

aDuring each seasonal synoptic sampling campaign, stream water was collected from eight locations along the flow path of East Fork Poplar Creek (EFPC) (see

manuscript Figure 1). Sampling Site refers to the sampling location which is identified by a three-letter stream code (EFK) followed by a number that indicates

kilometers upstream of the EFPC confluence with Poplar Creek. In October 2011, the MeHg, and MeHg,, values were derived from samples filtered with a 0.2um pore

size cellulose nitrate membrane. Distribution coefficients (Ky) were calculated as the ratio of THg, concentration (ng/kg) to THg, concentration (ng/L).



Table S4. Concentration and isotopic composition of total suspended particulate-bound mercury (THg,) in stream water during

seasonal synoptic sampling of East Fork Poplar Creek, Oak Ridge, TN, USA.2

Sampling  THg, 5%Hg 20 8%Hg 20 &%Hg 20 &Hg 20 &%Hg 20 A*™Hg 20 A®Hg 20 A*™Hg 20 A"™°Hg 20
SiteID (ng/lL) ny Ny N3 (%o)  (%o) (%o) (%o) (%o0) (%o) (%o) (%o) (%o) (%o) (%o) (%o) (%o0) (%o) (%o) (%o) (%o) (%)
EFK5.0 305 1 1 1 001 0.09 0.05 0.06 -0.07 005 0.03 0.06 -0.09 0.06 -0.06 0.11 -0.10 0.04 0.01 0.04 -0.112 0.05
EFK9.8 421 1 1 1 012 0.09 0.08 0.06 0.04 005 0.08 0.06 0.00 0.06 0.00 0.11 -0.03 0.04 0.04 0.04 -0.02 0.05
EFK13.8 480 1 1 1 -0.12 0.09 -0.04 0.06 -0.05 0.05 -0.03 0.06 -0.03 0.06 -0.07 0.11 -0.02 0.04 -0.01 0.04 -0.02 0.05
October EFK17.8 779 2 1 1 -0.28 0.09 -0.17 0.06 -0.17 0.05 -0.08 0.06 -0.05 0.06 -0.02 0.11 -0.04 0.04 0.00 0.04 0.00 0.05
2011 ErFK182 558 2 1 1 -0.33 0.09 -0.22 006 -0.18 0.05 -0.10 0.06 -0.04 0.06 0.00 0.11 -0.02 0.04 0.01 004 0.01 0.05
EFK22.3 1186 2 1 1 -059 0.09 -042 0.06 -0.35 0.05 -0.20 0.06 -0.11 0.06 0.05 0.11 -0.03 0.04 0.02 0.04 0.00 0.05
EFK234 1714 2 1 1 -0.63 0.09 -043 0.06 -0.33 0.05 -0.21 0.06 -0.10 0.06 0.01 0.11 -0.01 0.04 0.01 0.04 0.01 0.05
EFK25.4 2551 2 1 1 -090 0.09 -0.60 0.06 -047 0.05 -0.29 0.06 -0.13 0.06 -0.01 0.11 -0.02 0.04 0.01 0.04 0.02 0.05
EFK5.0 521 2 1 1 022 009 015 0.06 0.04 005 0.07 0.06 0.04 0.06 0.00 0.11 -0.07 0.04 -0.01 0.04 0.00 0.05
EFK9.8 642 2 1 1 014 0.09 010 0.06 -0.02 0.05 0.04 0.06 -0.06 0.06 -0.01 0.11 -0.09 0.04 -0.01 0.04 -0.08 0.05
EFK13.8 831 2 1 1 -0.07 0.09 -0.07 0.06 -0.09 0.05 -0.02 0.06 -0.04 0.06 0.04 0.11 -0.03 0.04 0.01 0.04 -0.03 0.05
Aprii EFK17.8 1188 2 1 1 -0.23 0.09 -0.16 0.06 -0.15 0.05 -0.08 0.06 -0.04 0.06 0.00 0.11 -0.03 0.04 -0.01 0.04 0.00 0.05
2012 EPK182 1124 2 1 1 -011 0.09 -0.07 0.06 -0.06 0.05 -0.05 0.06 -0.01 0.06 0.00 0.11 -0.01 0.04 -0.02 0.04 0.01 0.05
EFK22.3 1410 2 1 1 -0.28 0.09 -0.21 0.06 -0.17 0.05 -0.10 0.06 -0.05 0.06 0.03 0.11 -0.01 0.04 0.00 0.04 0.00 0.05
EFK23.4 1588 2 1 1 -050 0.09 -0.36 0.06 -0.31 0.05 -0.19 0.06 -0.10 0.06 0.04 0.11 -0.03 0.04 0.00 0.04 -0.01 0.05
EFK25.4 2112 2 1 1 -057 0.09 -0.39 0.06 -0.32 0.05 -0.21 0.06 -0.13 0.06 0.02 0.11 -0.02 0.04 -0.01 0.04 -0.03 0.05
EFK5.0 1148 4 2 2 0.07 0.09 0.05 0.06 -0.04 0.05 0.02 0.06 -0.07 0.06 0.00 0.11 -0.07 0.04 0.00 0.04 -0.08 0.05
EFK9.8 790 2 1 1 0.06 0.09 -0.01 0.06 -0.06 0.05 -0.02 0.06 -0.07 0.06 0.08 0.11 -0.05 0.04 -0.01 0.04 -0.07 0.05
EFK13.8 590 2 1 1 -0.30 0.09 -0.21 0.06 -0.17 0.05 -0.08 0.06 -0.10 0.06 0.01 0.11 -0.02 0.04 0.03 0.04 -0.05 0.05
August EFK17.8 628 2 1 1 -034 009 -0.21 0.06 -0.17 0.05 -0.07 0.06 0.00 0.06 -0.03 0.11 -0.01 0.04 0.03 0.04 0.05 0.05
2012 pEFK182 1013 3 1 1 -0.19 0.09 -0.15 0.06 -0.11 0.05 -0.07 0.06 -0.01 0.06 0.03 0.11 0.00 0.04 0.01 0.04 0.02 0.05
EFK22.3 1341 2 1 1 -055 0.09 -0.36 0.06 -0.29 0.05 -0.16 0.06 -0.06 0.06 -0.02 0.11 -0.02 0.04 0.02 0.04 0.03 0.05
EFK23.4 1484 3 1 1 -0.60 0.09 -041 0.06 -0.27 0.05 -0.20 0.06 -0.08 0.06 0.02 0.11 0.04 0.04 0.01 0.04 0.02 0.05
EFK25.4 2533 6 2 2 -052 0.09 -035 0.06 -0.28 0.05 -0.18 0.06 -0.11 0.06 0.00 0.11 -0.01 0.04 0.00 0.04 -0.02 0.05

aDuring each seasonal synoptic sampling campaign, stream water was collected from eight locations along the flow path of East Fork Poplar Creek (EFPC) (see
manuscript Figure 1). Sample ID refers to the sampling location which is identified by a three-letter stream code (EFK) followed by a number that indicates kilometers

upstream of the EFPC confluence with Poplar Creek. Here, n; denotes the number of separate isotopic analyses on an individual preparation(s), n, denotes the number
of individual preparations (procedural replicates, see Methods), and n; denotes the number of independent field replicates. The 2c for all samples shows either the 2SD
of average of session averages for UM-Almaden, or the 2SE of average of session averages for procedural standards, whichever uncertainty was largest (see

Methods).



Table S5. Concentration and isotopic composition of total particulate-bound mercury (THg,) in stream water or associated with pore water
samples, and streambed biofilm, during seasonal intensive site sampling of East Fork Poplar Creek, Oak Ridge, TN, USA.2

Sampling THg, 5%Hg 20 &%Hg 20 &™Hy 20 &%Hg 20 &°Hg 20 A*™Hg 20 A®Hg 20 A*™Hg 20 A™Hg 20
Site ID Sample Type (Mg/g) Ny Ny ng (%)  (%o) (%) (%0) (%o) (%o) (%) (%0) (%o) (%0) (%) (%0) (%o) (%0) (%) (%0) (%)  (%o)
Stream Water 186 2 1 1 0.07 009 0.05 006 0.01 005 007 0.06 -002 0.06 000 0.11 -0.02 0.04 0.04 0.04 -0.03 0.05
October Hyporheic Zone, Center 205 2 1 1 025 009 015 0.06 -0.02 0.05 007 0.06 -011 0.06 0.02 0.11 -0.13 0.04 0.00 0.04 -0.15 0.05
2011 EFK5.0 Hyporheic Zone, Side 88 2 1 1 0.00 0.09 002 0.06 -007 0.05 0.00 0.06 -0.10 0.06 -0.02 0.11 -0.08 0.04 -0.01 0.04 -0.10 0.05
Biofilm, Bulk 34 2 1 1 -003 0.09 -0.04 0.06 -0.07 0.05 -0.02 0.06 -0.11 0.06 0.03 0.11 -0.04 0.04 0.00 0.04 -0.10 0.05
Biofilm, Supernatant -- 2 1 1 -011 0.09 -0.05 0.06 -0.13 0.05 -0.05 0.06 -0.11 0.06 -0.03 0.11 -0.09 0.04 -0.03 0.04 -0.10 0.05

Stream Water - No streamw ater sample w as collected during intensive site sampling. Refer to synoptic sampling results in Table S4.
Apri Hyporheic Zone, Center 227 2 1 1 038 009 025 006 010 0.05 0.13 0.06 001 0.06 001 0.11 -0.09 0.04 0.00 0.04 -0.05 0.05
2012 EFKSO Hyporheic Zone, Side 1.2 2 1 1 -0.37 0.09 -024 006 -0.24 0.05 -0.12 0.06 -0.15 0.06 -0.01 0.11 -0.05 0.04 0.00 0.04 -0.09 0.05
Biofilm, Bulk 556 2 1 1 0.08 009 006 0.06 -0.08 0.05 0.04 0.06 -0.06 0.06 0.00 0.11 -0.12 0.04 0.01 0.04 -0.08 0.05
Biofilm, Supernatant - 1 1 1 -015 0.09 -0.10 0.06 -0.10 0.05 -0.02 0.06 -0.11 0.06 0.00 0.11 -0.02 0.04 0.03 0.04 -0.08 0.05

Stream Water --  No streamw ater sample w as collected during intensive site sampling. Refer to synoptic sampling results in Table S4.
August Hyporheic Zone, Center 185 3 1 1 018 009 012 0.06 -0.03 0.05 0.07 0.06 -0.06 0.06 0.00 0.11 -0.13 0.04 0.00 0.04 -0.09 0.05
2012 EFK5.0 Hyporheic Zone, Side 148 3 1 1 -0.02 009 0.01 0.06 -0.09 0.05 -0.02 0.06 -0.13 0.06 -0.03 0.11 -0.09 0.04 -0.02 0.04 -0.13 0.05
Biofilm, Bulk 52 2 1 1 040 009 019 0.06 006 0.05 0.04 0.06 -0.08 0.06 0.12 0.11 -0.09 0.04 -0.05 0.04 -0.13 0.05
Biofilm, Supernatant - 2 1 1 043 009 032 006 0.15 005 0.16 0.06 -0.05 0.06 -0.05 0.11 -0.09 0.04 -0.01 0.04 -0.13 0.05
Stream Water 223 2 1 1 -023 009 -0.17 0.06 -0.14 0.05 -0.05 0.06 -0.02 0.06 0.03 0.11 -0.01 0.04 0.03 0.04 0.02 0.05
Hyporheic Zone, Center 173 2 1 1 -0.27 0.09 -0.17 0.06 -0.20 0.05 -0.10 0.06 -0.11 0.06 -0.02 0.11 -0.07 0.04 -0.01 0.04 -0.06 0.05
October Hyporheic Zone, Side 2866 2 1 1 023 009 015 0.06 003 0.05 009 0.06 -0.03 0.06 0.01 0.11 -0.09 0.04 0.01 0.04 -0.07 0.05
o011 K223 Biofilm, Bulk 314 2 1 1 -040 0.09 -0.31 006 -0.27 0.05 -0.15 0.06 -0.11 0.06 0.07 0.11 -0.04 0.04 0.01 0.04 -0.03 0.05
Biofilm, Supernatant - 2 1 1 -055 0.09 -042 006 -0.34 005 -0.18 0.06 -0.12 0.06 0.07 0.11 -0.03 0.04 0.03 0.04 -0.02 0.05
Riparian Tributary Surface Water 37.2 2 1 1 -048 0.09 -0.32 0.06 -0.29 0.05 -0.16 0.06 -0.13 0.06 0.00 0.11 -0.05 0.04 0.00 0.04 -0.05 0.05
Riparian Tributary Pore Water 222 2 1 1 -0.25 0.09 -0.17 0.06 -0.16 0.05 -0.07 0.06 -0.08 0.06 0.00 0.11 -0.03 0.04 0.02 0.04 -0.04 0.05
Stream Water 257 4 2 1 -043 009 -0.30 0.06 -0.25 0.05 -0.15 0.06 -0.06 0.06 0.01 0.11 -0.03 0.04 0.00 0.04 0.02 0.05
Hyporheic Zone, Center 183 2 1 1 -0.24 009 -0.19 0.06 -0.19 0.05 -0.06 0.06 -0.05 0.06 0.04 0.11 -0.05 0.04 0.03 0.04 -0.01 0.05
Apri Hyporheic Zone, Side 1824 2 1 1 -042 0.09 -0.30 0.06 -0.25 0.05 -0.12 0.06 -0.06 0.06 0.03 0.11 -0.03 0.04 0.03 0.04 0.02 0.05
2012 K223 Biofilm, Bulk 76 2 1 1 -036 009 -0.23 0.06 -0.22 005 -0.11 0.06 -0.08 0.06 -0.02 0.11 -0.05 0.04 0.00 0.04 -0.02 0.05
Biofilm, Supernatant - 2 1 1 -054 0.09 -040 0.06 -0.27 0.05 -0.17 0.06 -0.08 0.06 0.05 0.11 0.03 0.04 0.03 0.04 0.02 0.05
Riparian Tributary Surface Water 294 2 1 1 024 0.09 0.15 006 0.05 005 0.10 0.06 -0.07 0.06 0.02 0.11 -0.06 0.04 0.02 0.04 -0.11 0.05
Riparian Tributary Pore Water 196 2 1 1 -0.47 0.09 -0.31 0.06 -0.30 0.05 -0.14 0.06 -0.08 0.06 -0.01 0.11 -0.06 0.04 0.02 0.04 -0.01 0.05
Stream Water 353 9 4 2 -034 0.09 -023 0.06 -0.20 0.05 -0.13 0.06 -0.03 0.06 0.01 0.11 -0.03 0.04 -0.02 0.04 0.03 0.05
Hyporheic Zone, Center 64 6 2 1 -017 0.09 -0.10 0.06 -0.14 0.05 -0.07 0.06 -0.09 0.06 -0.02 0.11 -0.06 0.04 -0.02 0.04 -0.06 0.05
August Hyporheic Zone, Side 1407 6 2 1 087 0.09 055 0.06 037 0.05 028 006 0.07 006 0.05 011 -0.05 0.04 0.01 0.04 -0.07 0.05
2012 EFK22.3 Biofilm, Bulk 32 2 1 1 -050 0.09 -0.40 0.06 -0.28 0.05 -0.15 0.06 -0.09 0.06 0.09 0.11 0.02 0.04 0.05 0.04 0.01 0.05
Biofilm, Supernatant - 2 1 1 -08 009 -053 006 -0.39 005 -0.26 0.06 -0.14 0.06 -0.06 0.11 0.00 0.04 0.00 0.04 0.00 0.05
Riparian Tributary Surface Water 234 3 1 1 -047 0.09 -0.29 0.06 -0.27 0.05 -0.12 0.06 -0.10 0.06 -0.03 0.11 -0.05 0.04 0.03 0.04 -0.02 0.05
Riparian Tributary Pore Water 219 3 1 1 -053 0.09 -0.35 0.06 -0.33 0.05 -0.18 0.06 -0.10 0.06 0.00 0.11 -0.06 0.04 0.00 0.04 -0.01 0.05

aDuring each seasonal intensive site sampling campaign, surface water, pore water, and biofilm samples were collected from one upstream location (EFK22.3) and one downstream
location (EFK5.0) along the flow path of East Fork Poplar Creek (EFPC) (see manuscript Figure 1). Sampling Site ID refers to the sampling location which is identified by a three-

letter stream code (EFK) followed by a number that indicates kilometers upstream of the EFPC confluence with Poplar Creek. Here, n, denotes the number of separate isotopic
analyses on an individual preparation(s), n, denotes the number of individual preparations (procedural replicates, see Methods), and n; denotes the number of independent field

replicates. The 2o for all samples shows either the 2SD of average of session averages for UM-Almaden, or the 2SE of average of session averages for procedural standards,

whichever uncertainty was largest (see Methods).



Table S6. Concentration of total dissolved mercury (THgy), total particulate-bound mercury (THg,), total suspended solids (TSS), the distribution
coefficent (log Kp) for total mercury, total dissolved methylmercury (MeHgy), particulate-bound methylmercury (MeHg,), dissolved organic carbon (DOC),
specific UV absorbance at 254 nm (SUVA ,5,), anions (CI1, NO31, SO,?), and pH in stream water and pore water during seasonal intensive site
sampling along East Fork Poplar Creek, Oak Ridge, TN, USA.2

Sampling THgs THg, THg, TSS logKp, MeHg, MeHg, MeHg, DOC SWA,, C* NO3' s04?

Site ID Sample Type (ng/l) (nglL) (ng/g) (mg/L) (L/Kg) (ngll) %MeHgy (ng/L) (nglg) %MeHg, (mg/L) (Lmg™m?) (ppm) (ppm) (ppm) pH
October Stream Water 125 789 186 4.2 6.2 0.17 1.3% 0.14 299 0.3% 2.2 3.3 115 100 240 7.7
o011 K50 Hyporheic Zone, Center 116 na 205 na 6.2 040  3.0% na -- - 2.3 2.9 98 09 196 7.7
Hyporheic Zone, Side 12.3 na 8.8 na 5.9 0.87 7.6% na -- -- 1.9 3.0 130 16 235 75

Apri Stream Water No streamw ater sample w as collected during intensive site sampling. Refer to synoptic sampling results in Supplemental Table S3.
2012 EFK5.0 Hyporheic Zone, Center 605 na 227 na 5.6 011  0.2% na -- -- 1.1 2.6 103 7.3 201 --
Hyporheic Zone, Side 2.3 na 1.2 na 5.7 0.07 2.9% na -- -- 1.8 2.6 106 bdl 161 --

August Stream Water No stream w ater sample w as collected during intensive site sampling. Refer to synoptic sampling results in Supplemental Table S3.
o012 EFKS0 Hyporheic Zone, Center 434 na 185 na 5.6 0.09  0.2% na -- - 1.4 2.8 148 33 246 81
Hyporheic Zone, Side 6.5 na 14.8 na 6.4 0.55 8.5% na -- -- 3.2 2.6 142 bdl 02 76
Stream Water 53.8 154 22.3 6.9 5.6 0.16 0.5% 0.19 220 0.1% 1.7 2.4 136 6.9 327 7.9
Hyporheic Zone, Center 41.8 na 17.3 na 5.6 0.16 0.7% na -- -- 1.5 25 147 84 343 7.7
Ogtoolbf " ErK223 Hyporheic Zone, Side 150 na 287 na 7.3 099  0.0% na - - 2.0 3.9 222 08 38 72
Riparian Tributary Surface Water 16.2 129 37.2 3.5 6.4 0.47 4.9% 0.63 571 0.2% 4.0 2.8 10.7 <0.2 156 7.0
Riparian Tributary Pore Water 53.7 na 22.2 na 5.6 -- -- na -- -- -- -- -- -- -- --
Stream Water 45.8 159 25.7 6.2 5.7 0.09 0.2% 0.08 133 0.1% 1.4 2.6 9.0 6.4 253 82
] Hyporheic Zone, Center 97.4 na 18.3 na 5.3 0.04 0.0% na -- -- 1.2 2.6 9.0 6.8 261 --
ﬁoplnzl EFK22.3 Hyporheic Zone, Side 4979 na 182 na 4.6 0.08  0.0% na -- -- 0.7 2.4 84 68 259 --
Riparian Tributary Surface Water 5.4 291 294 9.9 6.7 333 61.9% 159 286 0.3% 3.0 2.6 85 hbdl 15 7.0
Riparian Tributary Pore Water 8.3 na 19.6 na 6.4 5.87 70.8% na -- -- 3.2 2.6 8.5 bdl 0.3 --
Stream Water 39.9 147 35.3 4.2 5.9 0.06 0.2% 0.05 111 0.0% 1.2 2.0 9.4 6.4 310 81
August Hyporheic Zone, Center 6.6 na 6.4 na 6.0 0.07  1.0% na -- -- 1.0 2.1 95 69 316 80
2012 EFK22.3 Hyporheic Zone, Side 435 na 141 na 55 0.05 0.0% na - - 0.9 1.6 89 6.6 306 80
Riparian Tributary Surface Water 12,9 186 234 7.9 6.3 143 11.0% 35 16.3 0.9% 3.2 3.2 3.4 bdl 180 7.9
Riparian Tributary Pore Water ~ 16.1 na 21.9 na 6.1 3.93  24.4% na -- -- 3.7 3.1 34 bd 147 7.8

aDuring each seasonal intensive site sampling campaign, surface water and pore water samples were collected from one upstream location (EFK22.3) and one downstream location

(EFK5.0) along the flow path of East Fork Poplar Creek (EFPC) (see manuscript Figure 1). Sampling Site refers to the sampling location which is identified by a three-letter stream code

(EFK) followed by a number that indicates kilometers upstream of the EFPC confluence with Poplar Creek. In October 2011, the MeHg, and MeHg, values were derived from samples
filtered with a 0.2um pore size cellulose nitrate membrane. Distribution coefficients (K) were calculated as the ratio of THg, concentration (ng/kg) to THg, concentration (ng/L).
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