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Antibiotic Mixture Preparation:

*  Prepared aerobically

»  Concentration 3 = 1,000 pg of each antibiotic in 1 L artificial water

»  Concentration2 = 140 mL 1000 pg L-! in 560 mL artificial water

*  Concentration 1 = 14 mL 1000 pg L-! in 686 mL artificial water

»  Concentration 0 = artificial water only

*  Half of each solution was placed in anaerobic glove bag to deoxygenate for the
anerobic denitrification potential experiments

*  Half of each solution was kept aerobic for the aerobic nitrification potential

experiments
Antibiotic Mode of Action Target Actual
concentration | Concentration
(ng L) (g L)
Chlortetracycline Bacteriostatic (protein 1000 1010
synthesis inhibitor)
Lincomycin Bacteriostatic (protein 1000 1780
synthesis mhibitor)
Sulfadimethoxine  Bacteriostatic (nucleotide 1000 1050
synthesis inhibitor)
Monensin Bacteriostatic (alter ion flow 1000 1140

across cell membrane)

Figure S1. Method preparation of antibiotic mixture solutions added to denitrification
and nitrification assay bottles, including targeted concentrations and actual
concentrations based on weight measurements.



Anaerobic Denitrification Potential Experiments

Microcosm setup:
*  Weighed sieved sediment in bottles, transferred to
anaerobic glove bag to add water with inhibitors
* 12 grams wet sediment, 100 grams artificial
water
* 125 mL glass serum bottle, stoppered
* Removed from glove bag, flushed headspace with
argon
*  Placed on end-over-end rotator for 3 weeks at room ¢
temperature in the dark
After 3 weeks of inhibitor exposure:
*  Flushed serum bottle headspace with argon
*  Added nitrate stock for final concentration of 14 mg nitrate-N L-!, 10 mL acetylene
*  Measured nitrous oxide production over time via gas chromatography
*  Time course: every 20 min for 1 %5 hours
*  Mixed end-over-end in the dark between time points
Analysis:
*  HNU Gas Chromatograph with electron capture detector [1]
*  Sievers Instruments Model 2801 NOA [2]
*  Dionex Model ICS-5000 [3]

Figure 52. Method details for anaerobic denitrification potential assays.



Aerobic Nitrification Potential Experiments

Microcosm setup:
*  Weighed and combined sieved sediment and water with
inhibitors in glass flasks aerobically

* 12 grams sediment, 100 grams artificial water

* 125 mL glass Erlenmeyer flasks
*  Placed on reciprocal shaker table for 3 weeks at room
temperature in the dark
After 3 weeks of inhibitor exposure:
*  Added 14 mg ammonium-N L-! to flasks, continued to
shake on reciprocal table .
*  Collected 5 mL water + sediment at 8 — 12-hour intervals E = -
*  Water sample filtered and preserved for nitrate, nitrite, and ammonium analysis
Analysis:
*  Sievers Instruments Model 2801 NOA [2]
*  Dionex Model ICS-5000 [3]

Figure S3. Method details for aerobic nitrification potential assays.
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Figure S4. Time course of (A) nitrate production, (B) nitrite production, and (C)
ammonium consumption by nitrification in oxic sediment slurries amended with
ammonium (14 mg N L) and a mixture of 4 antibiotics. The final concentrations for the
respective antibiotics for C0, C1, C2, and C3 are shown in Table S3. Lines are best-fit



linear regressions used to derive rates of activity (inset). Data points are mean values of
triplicate bottles; brackets enclose + 1 standard deviation.
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Figure S5. Time course of nitrous oxide (N20-N) production by denitrification in anoxic
sediment slurries amended with nitrate (14 mg N L), acetylene, and a mixture of 4
antibiotics, each at the indicated final concentration. The final concentrations for the
respective antibiotics for C0, C1, C2, and C3 are shown in Table S3. Lines are best-fit
linear regressions used to derive rates of activity (inset). Data points are mean values of
triplicate bottles; brackets enclose + 1 standard deviation [S3].
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Figure S6. Chlortetracycline relationships between dissolved oxygen, conductivity,

ORP, water temperature, pH, and DOC in the mesocosm experiment.
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Figure S7. Lincomycin relationships between dissolved oxygen, conductivity, ORP,

water temperature, pH, and DOC in the mesocosm experiment.
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Figure S9. Sulfamethazine relationships between dissolved oxygen, conductivity, ORP,
water temperature, pH, and DOC in the mesocosm experiment.



Table S1. Recipe for artificial water used for December 2019 Reuse Pit denitrification
and nitrification assays. Concentrations were based on measured chemistry of Reuse Pit
water collected in August 2019.

Chemical mg L1'added  Target Ions
CaCl 0.0368 Ca*, CI
KH2POu 0.0127 K, PO#
KHCO:s 0.0984 K+, HCOs
MgSO+*7H20 0.0291 Mg?, SOs*

NaHCOs 0.0212 Na*, HCOs




Table S2. Antibiotic concentrations from preincubation slurries and final timepoints
from denitrification and nitrification incubations collected December 2019 and January
2020.

Collection Chlortetracyclin Lincomyci Monensi Sulfadimethoxi

Sample ID
Date e (ug L) n(ugLlY) n(ugLY) ne (ug L7

Preincubation Slurry

12/18/2019
R1a <0.008 <0.027 0.073 0.043
Preincubation Slurry

12/18/2019
R22 1.10 0.056 0.194 0.214
Preincubation Slurry

12/18/2019
R3a 0.57 <0.027 0.131 0.100
NF AB CO - TF R1P 1/10/2020 <0.008 <0.027 <0.033 <0.013
NF AB CO - TF R2b 1/10/2020 <0.008 <0.027 <0.033 <0.013
NF AB CO - TF R3? 1/10/2020 <0.008 <0.027 <0.033 <0.013
NF AB C1 - TER1P 1/10/2020 <0.008 0.731 <0.033 0.121
NF AB C1 - TF R2b 1/10/2020 <0.008 0.239 <0.033 0.039
NF AB C1 - TF R3P 1/10/2020 <0.008 0.788 <0.033 0.091
NF AB C2 - TE R1b 1/10/2020 <0.008 9.34 <0.033 2.08
NF AB C2 - TF R2b 1/10/2020 <0.008 1.27 <0.033 0.925
NF AB C2 - TF R3b 1/10/2020 <0.008 8.29 <0.033 1.73
NF AB C3 - TE R1P 1/10/2020 <0.008 64.7 0.053 5.93
NF AB C3 - TF R2b 1/10/2020 <0.008 62.1 0.036 2.99
NF AB C3 - TF R3b 1/10/2020 <0.008 46.4 0.042 2.81
DNF AB CO - TF R1¢ 1/8/2020 0.143 0.047 <0.033 <0.013
DNF AB CO0 - TF R2¢ 1/8/2020 0.063 <0.027 <0.033 <0.013
DNF AB CO - TF R3¢ 1/8/2020 0.036 0.06 <0.033 <0.013
DNF AB C1 - TF R1¢ 1/8/2020 <0.008 12.9 2.28 1.84
DNF AB C1 - TF R2¢ 1/8/2020 <0.008 11.6 1.98 1.91

DNF AB C1 - TF R3¢ 1/8/2020 <0.008 12.2 241 1.85



DNF AB C2 - TF R1¢ 1/8/2020 0.073 157 36.4 30.7

aReuse Pit sediment and water slurries containing no antibiotics and incubated for 10 minutes
prior to collection.

bSamples collected from nitrification (NF) sample bottles at the end of the incubation period
(TE).

<Samples collected from denitrification (DNF) sample bottles at the end of the incubation period
(TF).



Table S3. Areal concentrations for VAs in plant biomass, calculated using the total FTW
surface area (0.36m?) and the recovered mass (mg) of each VA in the below (BS) and
above surface (AS) biomass. Standard deviations (SD) are reported in the column

following each VA.
Average aerial VA removal in plant tissue (mg m2)
Chlortetracyclin Lincomyci Sulfamethazin
e SD n SD  Monensin SD e SD
FTWA (AS)0.0 0.0 0.6 0.9 0.0 0.0 0.2 0.2
FTWA (BS)122.8 609 347 206 84 5.4 25.5 11.1

Table S4. Mass values of VAs recovered from water.

VAs recovered in FTWA water (mg)

Chlortetracycline Monensin Lincomycin = Sulfamethazine
FTWA1 1.0 430.0 336.2 314.6
FTWA2 0.8 350.4 189.7 232.4
FTWAS3 1.1 313.1 225.3 207.9

Ave 0.9 364.5 250.4 251.6




