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Table S1. Physiochemical properties of target analytes

. Molecular Water Henry's Law Vapour pKa
Mlcm[l) ollutant Micropollutant CAS No. 1\;01““]1” Weight (g Solubility KQ%HI KM%M DM%VI Constant (atm  Pressure P K.z:T(MI?ﬁs]t (Most
class ormula mol!) (mg Lyl (1) oc oW mimol-)"! Torr)il acidic) basic)lvil
Anaesthetic and metabolite Ketamine 6740-88-1 C13H,cCINO 237.73 3.87x10°  3.12 2283 3.8 1.38x10°8 1.76x10° R 6.46£0.20
Norketamine 35211-10-0 C1sH;1CINgo 233.70 . - . 2.71 1.78x10-10 1.26x10°5 . 6.250.20
Analgesics and metabolites Morphine 57-27-2 C17H9NO;3 285.35 2.64x104 072 1.163 037 1.33x10716 7.06x1010  9.48£0.40  8.25+0.40
Dihydromorphine 509-60-4 C17Hy NO; 287.36 238x10* 093  1.185  -0.26 1.51x10716 7.65x10°10  9.56+0.40  8.44+0.40
Normorphine 466-97-7 C1H7NO; 271.32 2.56x105  0.50  0.599  -2.05 6.07x10°7 2.99x1010  9.17+0.40  9.54+0.40
Methadone 76-99-3 C, H»NO 309.46 48.5 417 3229 339 4.97x10710 2.20x107 - 9.50+0.50
Codeine 76-57-3 C15H2NO;s 299.37 1.22x10° 128 1218  -0.23 7.58x10714 247x10°  13.40£020  8.23+0.40
Dihydrocodeine 125-28-0 C15H3NO; 301.39 6.53x10° 149 1384  -0.11 8.61x10-14 248x10° 1422402  8.43+0.40
Norcodeine 467-15-2 C17H sNO; 285.35 3.92x10¢  1.07 0964  -2.28 3.45x10-14 1.51x10°  13.34£020  9.28+0.40
Tramadol 27203-92-5 C16HasNO, 263.38 1.15x10° 3.0 1959  0.72 1.54x10-11 1.02x10¢ 14474040  9.61+0.28
N-desmethyltramadol 75377-45-6 C1sHxNO, 249.35 - - - 027 - 9.16x106 1446040 1020501
O-desmethyltramadol 185453-02-5 C5sHyNO, 24935 . . . 0.38 . 3.14x107  10.00£0.10  9.610.28
Antibacterial/antibiotics Clarithromycin 81103-11-9 CisHgNO 3 747.97 0.3 318 1371 231 1.73x102 5.06x10%°  13.0840.70  8.16+0.70
Azithromycin 83905-01-5 C3sHpN,Op 749.00 0.1 324 1676  -2.48 5.30x102 2.51x1031  13.2840.70  8.59+0.70
Trimethoprim 738-70-5 C1aH §N4O;3 290.32 233x10° 073 1.896  1.13 2.39x10-4 3.74x10°11 N 7.0420.10
Sulfamethoxazole 723-46-6 C1oH11N;058 253.28 3.94x10° 048 1536  -0.03 9.56x10-13 1.87x10° 5812050  1.39£0.10
Anti-cancer Azathioprine 446-86-6 CoH;N;0,S 277.26 272.0 009 2395 121 2.64x10°15 5.94x10-!1 y 7.47+0.20
Methotrexate 59-05-2 C20H2NgOs 45445 2.60x10°  -128  -0.387  -7.06 1.54x10°3! X 34740.10  5.56£0.10
Tamoxifen 10540-29-1 Cr6H2oNO 317.53 0.2 630 4400  5.07 4.49x10-10 1.85x10° - 8.6920.28
Ifosfamide 3778-73-2 C/HisCLN,O,P 261.09 378x10° 097 1439 0.10 1.36x10°11 1.15x10 - 1.44+0.20
Anti-depressants and Fluoxetine 54910-89-3 C17HsFsNO 309.33 603 465 3050 192 8.90x10° 1.88x10¢ - 10.050.1
metabolites 0

Norfluoxetine 83891-03-6 Ci6H 6FsNO 295.30 - - - 1.54 - 5.21x106 - 9.05+0.13
Sertraline 79617-96-2 C17H,,CLN 306.24 35 529  3.808  3.11 5.10x10°8 3.85x10°7 - 9.47+0.40
Citalopram 59729-33-8 CaoH2 FN,O 324.40 31.1 374 3230 150 2.69x10-1! 1.53x107 - 9.57+0.28
Desmethylcitalopram 62498-67-3 CoH9FN,O 310.37 - - - 0.14 - 1.40x107 - IO.SgiO.l
Venlafaxine 93413-69-5 C1-Hy»N,0, 277.41 266.7 328 2318 1.32 2.87x10°11 4.92x107  14.84+020  9.26+0.28
Amr;zg]l;ﬁg;sand Carbamazepine 298-46-4 C1sH1N,O 236.28 17.7 225 2227 277 1.08x10-10 ST8x107  13.94%020 (ot
Carbamazepine 10,1 1-epoxide 36507-30-9 C1sH N0, 25227 . - . 1.97 - 260x10° 13915020 (<0000
by dﬂg’;ylcg;gﬁzzigine 29331-92-8 C1sH1N:O5 25428 1.73 ; 33310% 13755020 (T
Anti-psychotic Quetiapine 111974-69-7 C1HasN;0,8 384.52 0.6 317 2111 2.67 7.45x10°18 322x10  14.41£0.10  6.74%0.10
Antihistamine Cetirizine 83881-51-0 C1HasCIN,O; 388.90 1.1 061 0875  0.69 4.19x10°17 1.39x1012  3.46+0.10  6.7120.10
Beta-blocker Atenolol 29122-68-7 C14H2oN;05 266.34 685.0 003 0611  -1.71 1.37x10-18 3.82x1010  13.8840.20  9.430.10
Metoprolol 51384-51-1 C15HasNO; 267.37 477x100 169 1475  -0.38 1.40x10-13 452x107  13.8940.20  9.43+0.10
Propranolol 525-66-6 C16HNO, 259.35 228.0 260 2451 045 7.98x10°13 248x10%  13.844020  9.50+0.30
Calcium channel blocker Diltiazem 42399-41-7 CpHyeN,04S 414.52 12.3 2.79 2.296 1.97 8.61x10°17 4.27x10°14 - 8.94+0.28
Cough suppressant Pholcodine 509-67-1 CosHioN>04 398.51 1.01x10* 059 0731 -0.48 3.42x10°19 3.44x104  13.40+0.20  8.22+0.40
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Table S1. (continued)

. Molecular Water Henry's Law Vapour
MlCl‘O[l)Olllltallt Micropollutant CAS No. I\I/golecullar Weight (g Solubility Kﬁ%ﬁl KQ:I%M DQ%M Constant (atm Pressure P K.Z:l.(MI?iislt pf a.(l\:{ﬂjt
class ormula mol!) (mg LDl OW oc oW m’mol )M (Torn)M acidic) asic)
Anti-diabetes Metformin 657-24-9 C4H N;s 129.17 1.00x10° -2.64 -0.666 -6.45 7.64x10°1 1.33 - 12.27+0.10
Gliclazide 21187-98-4 CysHyN3058 323.41 138.4 2.12 2.205 0.79 7.95x10°13 - 6.07+0.10 3.89+0.20
Drug precursor and Ephedrine/ 299-42-3 C1oH sNO 16524 7.I5x10*  0.68  1.095  -1.13 8.65x10°1! 8.65x10°  13.96x020  9.38+0.10
metabolite pseudoephedrine
Norephedrine 492-39-7 CoH3NO 151.21 1.49x10° 0.22 0.951 -1.40 3.94x10°!! 1.10x1073 12.07+0.45 8.47+0.10
Hj, receptor agonists Ranitidine 66357-35-5 C13H,,N,058 314.41 2.47x104 0.29 1.141 -1.56 3.42x10°13 7.66x108 - 8.35+0.28
Cimetidine 51481-61-9 CioH16NeS 252.34 1.05x10* 0.57 1.850 -0.30 9.55x101¢ 3.13x107° 14.13+0.10 7.07+0.61
Nicotine and metabolites Nicotine 54-11-5 CioH1sN, 162.24 1.00x10°¢ 1.00 1.683 -2.34 3.00x10” 3.03x102 - 8.00+0.50
Caffeine 58-08-2 CsgH;oN4O, 194.19 2.63x103 0.16 0.980 -0.55 3.58x10!! 3.72x107 - 0.52+0.70
Cotinine 486-56-6 C1oH2N,O 176.22 9.99x10° 0.34 1.093 0.21 3.33x10°12 4.21x10* - 4.72£0.12
1,7 dimethylxantine 611-59-6 C7HgN40, 180.17 4.14x103 -0.39 0.919 0.24 1.75x10°12 - 8.50+0.50 0.21+0.70
Hypertension Lisinopril 76547-98-3 C,1H3N305 405.50 8.6 -0.94 -0.516 -3.23 1.89x10-22 1.14x10°18 2.18+0.10 10.50+0.10
Temazepam 846-50-4 C1¢H3CIN,0O, 300.75 163.9 2.15 1.678 2.79 1.13x10°% 6.33x10°13 11.66+0.40 1.58+0.50
Anti-inflammatory Acetaminophen 103-90-2 CgHgNO, 151.17 3.04x10* 0.27 1.321 0.90 6.42x10°13 1.43x10°¢ 9.86+0.13 1.7240.50
Stimulants and Heroin 561-27-3 C31HyNOs 36942 215x10° 180  1.658  -0.06 6.15x10°13 7.38x10710 - 7.930.40
metabolites
Amphetamine 300-62-9 CoH 3N, 135.21 2.80x10* 1.76 1.877 -1.23 1.08x10¢ 0.31 - 9.94+0.10
Methamphetamine 537-46-2 CioH;sN 149.24 1.33x10* 222 2.027 -1.01 2.37x10¢ 0.15 - 10.38+0.10
MDMA 42542-10-9 C1H;sNO, 193.25 7.03x103 2.28 2.183 -1.38 2.75x10°° 3.17x1073 - 10.32+0.10
MDA 101-77-9 Ci3HisN, 198.27 1.96x10° 2.18 1.761 -1.61 1.58x10°!! 1.52x10¢ - 5.32+0.25
6-acetylmorphine 2784-73-8 CoH2NO4 327.37 - - - -0.22 - 1.83x10° 9.41+0.40 8.03+0.40
Cocaine 50-36-2 Ci7HNO4 303.36 1.30x10° 2.17 2.001 0.92 4.24x10-1 1.87x10¢ - 8.970.60
Benzoylecgonine 519-09-5 Ci6H1oNO4 289.33 1.61x103 -1.32 -0.705 -0.60 1.03x10°13 1.32x10% 3.35+0.40 10.83+0.40
Anhydrocegonine 43551 6.7 C\HNO, 18123 - - - 021 - 2.19x102 - 7.97+0.40
methylester
Cocaethylene 529-38-4 C1gH;3NO4 317.38 - - - 1.35 - 6.80x1077 - 9.04+0.60
Mephedrone 1122?605_ C H;sNO 177.24 - - - 1.47 - 3.84x1073 - 7.41£0.10
UV filter 3-benzophenone 131-57-7 Ci4H 1203 228.25 68.6 3.52 3.440 3.06 1.50x10® 5.26x10¢ 7.56+0.35 -
Veterinary Tylosin 1401-69-0 C46H77NO 7 916.12 0.5 1.05 0.205 2.14 5.77x10-3# 0.00 13.06+0.70 7.39+0.70
X-ray contrast media Topromide 73334-07-3 CisH4I3N304 791.12 23.8 -2.49 -1.672 -0.44 1.00x102¢ 5.00x10-3° 10.62+0.70 -2.60+0.70

[i] As calculated by EPI Suite at 25°C !
[ii] As calculated by EPI Suite (KOWWIN v1.68 estimate) !

[iii] As calculated by EPI Suite based on Log Know !

[iv] As calculated by Marvin Beans at pH 7.5 !
[v] As calculated by EPI Suite based on Bond SAR method !
[vi] As stated on Scifinder calculated using Advanced Chemistry Development (ACD/Labs) Software v11.02 (© 1994-2015 ACD/Labs) !
[vii] As stated on Scifinder calculated using Advanced Chemistry Development (ACD/Labs) Software v11.02 (© 1994-2015 ACD/Labs) at 25°C !
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Figure S1. Sample collection points for wastewater and surface water



Table S2. Instrument details including chromatographic retention time and mass spectrometry parameters used in the determination of target analytes

Micropollutant . R Precursor ion  Production 1 Ccv CE Product ion 2 Ccv CE :a
c[l)ass Micropollutant (min) (m/z) (m/z) V) V) (m/z) R (V) Ion ratio Internal Standard
Anacsthetic and Ketamine 10.59 238.1 125.0 31 27 220.1 31 15 2.93 +0.04 Ketamine-d;
metabolite
Norketamine 11.08 224.0 207.1 23 12 125.0 23 27 1.00 £ 0.02 Norketamine-d,
Analgesics and Morphine 3.46 286.2 165.1 53 38 152.1 53 56 0.98 + 0.04 Morphine-ds
metabolites
Dihydromorphine 3.30 288.2 185.0 28 42 213.0 28 32 2.82+0.14 Morphine-d;
Normorphine 3.41 272.1 165.0 45 43 152.1 45 49 1.16 £ 0.05 Morphine-d;
Methadone 17.59 310.2 265.1 31 15 105.1 31 28 1.50 £ 0.05 Methadone-dg
Codeine 6.05 300.2 215.1 49 25 152.1 49 57 1.17 £ 0.04 Codeine-d6
Dihydrocodeine 5.47 302.1 199.1 53 33 128.1 53 60 1.91 +£0.05 Codeine-d6
Norcodeine 6.45 286.1 165.1 46 40 268.2 46 20 1.11 £ 0.04 Codeine-d6
Tramadol 10.97 264.0 58.0 28 45 120.7 28 46 270 +21.4 Metoprolol-d;
N-desmethyltramadol 11.88 250.1 44.0 25 12 232.1 25 8 38.6 +0.06 Cocaine-d;
O-desmethyltramadol 8.29 250.2 58.0 30 18 232.1 30 10 181 £ 6.40 Cotinine-ds
Antibacterial/antibiotics Clarithromycin 18.87 748.5 158.1 40 31 590.4 40 20 3.71+0.03 Methadone-dy
Azithromycin 13.95 749.5 116.1 60 54 83.1 0 60 0.95+£0.02 EDDP-d;
Trimethoprim 8.43 291.2 230.2 26 26 123.1 26 36 1.07 £ 0.03 Methamphetamine-ds
Sulfamethoxazole 9.56 254.1 922 36 30 156.1 36 20 1.44 +0.03 Benzoylecgonine-dg
Anti-cancer Azathioprine 7.75 278.0 142.0 28 13 85.0 28 20 5.49+0.17 Cotinine-ds
Methotrexate 7.89 455.1 308.1 40 20 175.1 40 35 1.93+£0.50 Amphetamine-ds
Tamoxifen 22.39 372.2 72.0 50 25 129.0 50 28 30.6+£0.91 Tamoxifen 13C, N
Ifosfamide 12.69 261.0 92.0 40 28 154.0 40 22 1.89 +£0.03 Metoprolol-d;
Anti-depressants and Fluoxetine 18.35 310.2 44.1 34 10 148.1 34 10 14.9 +0.54 Fluoxetine-ds
metabolites
Norfluoxetine 18.42 296.1 134.1 18 6 - - - - Fluoxetine-ds
Sertraline 19.22 306.0 159.0 23 27 275.0 23 10 1.26 £0.02 Sertraline-ds
Citalopram 15.06 325.1 262.1 46 18 109.9 46 26 21.8+3.45 Citalopram-ds
Desmethylcitalopram 15.17 311.4 109.0 46 27 262.0 46 18 3.58+0.11 Citalopram-ds
Venlafaxine 14.14 278.2 58.1 27 40 260.1 27 12 1.78 £0.02 Metoprolol-d;
Anti-cpileptic and Carbamazepine 16.15 237.0 194.1 40 20 179.1 40 38 10.6+0.15 Carbamazepine 13Cq
metabolites
Carbamazepinel0,11-epoxide 13.47 253.1 180.1 39 25 210.1 39 12 1.96 + 0.04 Carbamazepine *Cg
10,11 dihydro 10 13.49 255.1 194.1 20 20 179.1 20 40 9.75£0.29 Carbamazepine '*Cq
hydroxycarbamazepine
Anti-psychotic Quetiapine 17.87 384.1 253.1 50 21 221.1 50 40 1.97 £0.04 Quetiapine-dg
Antihistamine Cetirizine 18.68 389.1 201.0 32 21 166.0 32 40 2.51+0.05 Temazepam-ds
Beta-blocker Atenolol 4.32 267.3 145.1 38 30 190.1 38 16 1.61 £0.07 Atenolol-d;
Metoprolol 11.17 268.3 116.1 42 20 121.1 42 22 2.36+0.04 Metoprolol-d;
Propranolol 15.14 260.2 183.1 42 18 116.1 42 16 1.88 £ 0.09 Propranolol-d;
Calewm channel Diltiazem 16.72 415.0 178.0 0 25 310.1 0 25 2344130 Carbamazepine 1Cq
Cough suppressant Pholcodine 3.70 399.2 381.2 55 25 100.1 55 37 3.00+043 Atenolol-d;




Table S2. (continued)

Mlcr(;[l):sl;utant Micropollutant tg (min) Prec(u[:‘lj;))r ton Proc:umc/tz;on ! (C‘X ((e:‘l;:) Pm(:umc/tz;on 2 (C‘X (S\l;) Ion ratio® Internal Standard
Anti-diabetes Metformin 2.84 130.0 60.0 30 15 71.0 30 20 1.89£0.02 Metformin-ds
Gliclazide 17.80 324.1 127.0 41 20 110.0 41 20 0.98 £0.04 Quetiapine-dg
Drug precursor and Ephedrme/Pseudoeph 722 166.1 1481 23 12 1331 23 21 6.58 £ 0.12 1S,2R-(+) Ephedrine-
metabolite edrine 3
Norephedrine 6.34 1522 134.1 23 10 117.1 23 16 299+006 SR d}fphedrme'
H, receptor agonists Ranitidine 4.62 315.9 176.0 26 17 123.9 26 24 8.44 +0.50 Atenolol-d;
Cimetidine 5.32 252.9 159.4 22 16 211.2 22 10 9.02+0.40 Acetaminophen-d,
Nicotine and metabolites Nicotine 3.34 163.1 130.0 37 20 117.0 37 20 1.37+£0.02 Atenolol-d;
Caffeine 8.29 195.1 138.0 38 15 110.0 38 23 2.56 £0.05 Cotinine-ds
Cotinine 7.22 177.1 80.0 34 21 98.1 34 22 2.91+0.05 Cotinine-ds
1,7 dimethylxantine 6.78 181.0 124.1 54 21 - - - - Cotinine-ds
Hypertension Lisinopril 7.14 406.2 84.0 38 27 246.1 38 22 9.42+0.30 Amphetamine-ds
Temazepam 18.16 301.1 255.1 37 21 283.1 37 14 2.21+0.05 Temazepam-ds
Anti-inflammatory Acetaminophen 5.11 151.9 110.0 26 16 92.9 26 24 5.54+0.13 Acetaminophen-d,
Stimulants and metabolites Heroin 10.85 370.2 165.1 51 50 268.1 51 29 1.41 £0.02 Heroin-dy
Amphetamine 8.39 136.2 91.1 18 16 119.1 18 8 1.20+0.04 Amphetamine-ds
Methamphetamine 8.51 150.2 91.1 24 19 119.1 24 10 1.73+£0.03 Methamphetamine-ds
MDMA 8.62 194.1 163.1 24 13 105.1 24 24 2.34+0.03 MDMA-ds
MDA 8.59 180.0 163.1 21 11 105.1 21 22 2.73£0.06 MDA-ds
6-acetylmorphine 7.65 328.1 165.1 52 39 211.1 52 26 1.46 £ 0.04 Cotinine-d;
Cocaine 11.32 304.2 182.1 40 20 82.1 40 31 2.75+0.09 Cocaine-d;
Benzoylecgonine 9.68 290.2 168.1 38 19 105.1 38 30 1.95+0.03 Benzoylecgonine-dg
Anhydroecgonine 345 182.1 118.0 39 23 122.1 37 20 1.23+0.03 Atenolol-d;
methylester
Cocacthylene 12.91 318.2 196.2 38 20 82.1 38 30 1.90 +£ 0.05 Cocaethylene-d;
Mephedrone 9.79 178.1 160.1 10 12 145.0 10 22 1.55+0.06 Mephedrone-ds
UV filter 3-benzophenone 21.23 229.0 151.0 35 18 105.0 35 20 1.58 £0.04 Methadone-dy
Veterinary Tylosin 17.25 916.5 174.2 80 45 101.0 30 56 1.88 +0.07 Methadone-dy
X-ray contrast media Iopromide 4.89 792.0 573.0 46 25 558.9 46 32 1.45 £ 0.06 Acetaminophen-d,

tg, retention time; CV, cone voltage; CE, collision energy

aMRM ratio: Product ion 1/Product ion 2 ratio average over the entire calibration range



Table S3. Instrument performance data of target analytes

Intra-day instrument

Inter-day instrument

Micropollutant class Micropollutant Corresponding Linearity IDLgn IQLgN performances performance®
Internal standard Range (ng mL-" r2 nf:gl) nfig‘) Pre(:s/l:)l on Acz;}: )a y Pr‘(’ﬁ/‘:)' on Acz'l’z‘ )a <y
Anaesthetic and metabolite Ketamine Ketamine D4 0.05-500 0.999 0.01 0.05 1.3 93.6 1.8 92.5
Norketamine Norketamine D4 0.10-500 0.999 0.03 0.1 3.2 94 1.8 94.1
Analgesics and metabolites Morphine Morphine D3 1.00-500 0.997 0.3 1 2.5 97.5 2.9 99.1
Dihydromorphine Morphine-D3 0.05-500 0.998 0.01 0.05 2.7 108.5 4.4 106
Normorphine Morphine-D3 1.00-500 0.997 0.3 1 22 99.8 1.5 101
Methadone Methadone D9 0.05-400 0.998 0.01 0.05 1.4 100.2 1.5 98.7
Codeine Codeine D6 0.50-500 0.999 0.1 0.5 4 95.1 2 93.5
Dihydrocodeine Codeine D6 0.10-500 0.999 0.03 0.1 2.1 94.6 1.6 94.2
Norcodeine Codeine D6 1.00-500 0.999 0.3 1 4.8 98.6 2.8 98.5
Tramadol Metoprolol D7 1.00-500 0.999 0.01 1 1.9 98.4 1.6 100.1
N-desmethyltramadol Cocaine-D3 0.50-500 0.999 0.01 0.5 22 94.4 2.5 92.5
O-desmethyltramadol MDA-D5 1.00-400 0.997 0.01 1 49 98.5 33 95.3
Antibacterial/ Clarithromycin Methadone D9 0.06-500 1 0.01 0.06 24 101.8 2.6 99.8
antibiotics
Azithromycin EDDP D3 0.11-500 0.999 0.03 0.11 2.1 98.5 3.8 95
Trimethoprim Methamgge‘amme 0.10-500 0.999 0.03 0.1 22 99.5 3 96.9
Sulfamethoxazole Benzoylecgonine D8 0.10-500 0.999 0.03 0.1 2.4 96 3.5 95.1
Anti-cancer Azathioprine Cotinine D3 0.10-500 0.998 0.03 0.1 13.9 97.4 7.6 97.5
Methotrexate Amphetamine D5 0.92-500 0.996 0.28 0.92 4.1 112.2 8.7 108
Tamoxifen Tam""fg\? 13¢2 0.03-1000 0.998 0.01 0.03 2.4 96.8 4 96
Ifosfamide Metoprolol D7 0.05-500 0.999 0.01 0.05 2.7 95.3 24 93.6
Antl-depressants and Fluoxetine Fluoxetine D5 0.05-1000 0.999 0.01 0.05 1.8 98.3 1.7 96.8
metabolites
Norfluoxetine Fluoxetine D5 0.05-500 0.998 0.01 0.05 3.1 103.1 1.5 102.7
Sertraline Sertraline D3 0.05-500 1 0.01 0.05 1.7 95.7 1.6 95.3
Citalopram Citalopram D6 0.50-500 0.999 0.05 0.5 2.6 101.8 0.7 101.2
Desmethylcitalopram Citalopram D6 0.05-500 0.999 0.01 0.05 3 103.4 1.8 103
Venlafaxine Metoprolol D7 0.04-500 1 0.01 0.04 1.7 90.5 2.5 91.2
Anti-cpileptic and Carbamazepine Carbamazepine 13C6 0.05-500 1 0.01 0.05 1.6 92.7 2 91.7
metabolites
Carbamazepinel0,11- Carbamazepine 13C6 0.10-500 0.998 0.03 0.1 2.1 89.9 1.6 88.9
epoxide
10,11-Dihydro-10- Carbamazepine 13C6 0.50-500 0.999 0.05 0.5 5.6 93.8 2.8 92.2
hydroxycarbamazepine
Anti-psychotic Quetiapine Quetiapine D8 0.05-500 0.999 0.01 0.05 1.2 96.4 1.4 95.3
Antihistamine Cetirizine Temazepam D5 0.08-500 1 0.02 0.08 1.3 100.8 1.3 100.5
Beta-blocker Atenolol Atenolol D5 0.10-500 1 0.03 0.1 2.3 96.8 2.1 95.3
Metoprolol Metoprolol D7 0.05-500 0.999 0.01 0.05 2 96.1 1.3 96.8
Propranolol Propranolol D7 0.09-500 0.999 0.03 0.09 1 106.2 2 105.4
Calcium channel blocker Diltiazem Carbamazepine 13C6 0.10-500 0.999 0.01 0.1 23 93.6 2.3 92.7
Cough suppressant Pholcodine Atenolol D7 1.14-500 0.994 0.35 1.14 33 99.2 4.7 99.5




Table S3. (continued)

Intra-day instrument Inter-day instrument

Micro-pollutant class Micro-pollutant Corresponding Linearity IDLgN IQLgN performance® performance®
B (ng (ng mL- Precision Accuracy Precision Accuracy
1)

Internal standard Range (ng mL r2 mL1) 1) (%) (%) (%) (%)

Gliclazide Carbamazepine 13C6 0.05-500 0.998 0.01 0.05 2.8 95.3 2.1 93.2

Drug precursor and Ephedrine/pseudoephedrine IS,2R-(¥) Ephedrine 0.10-500 1 0.03 0.1 3.4 97.3 4.1 94

metabolite D3

Norephedrine IS’ZR'(%E"hed”“e 0.50-500 0.999 0.01 0.5 5.1 95.2 43 96.3
H, receptor agonists Ranitidine Cotinine D3 5.17-500 0.998 1.03 5.17 9.7 97.5 2.5 100.1
Cimetidine Codeine D6 0.52-500 0.998 0.1 0.52 9 99.3 42 104.1

Nicotine and Nicotine Codeine D6 1.00-500 0.996 0.3 1 2.4 98.4 1.2 98.3

metabolites

Caffeine Cotinine D3 0.50-500 0.999 0.1 0.5 2.8 100.4 1.7 99.6

Cotinine Cotinine D3 0.05-500 0.999 0.01 0.05 1.5 98.8 1.5 98.4

1,7 dimethylxantine Cotinine D3 1.00-500 0.999 0.3 1 9.9 94.9 6 94.3

Hypertension Lisinopril Amphetamine D5 0.93-400 0.995 0.3 1 7.2 95.2 22 97.2

Temazepam Temazepam D5 0.05-500 0.999 0.01 0.05 1.6 97.9 1 97

Anti-inflammatory Acetaminophen Acetaminophen D4 0.54-500 0.999 0.11 0.54 2.6 99 1.6 97.4
Stimulants and Heroin Heroin D9 0.50-500 0.999 0.1 0.5 1.8 99.3 1.9 98.2

metabolites

Amphetamine Amphetamine D5 0.10-500 0.999 0.03 0.1 1.6 100.7 44 100.8

Methamphetamine Metham]g};etamme 0.10-500 0.999 0.03 0.1 13 101.1 22 101

MDMA MDMA D5 0.05-500 1 0.01 0.05 1.7 99.8 1.3 99.2

MDA MDA D5 0.10-500 0.999 0.03 0.1 0.7 100 1.1 98.4

6-acetylmorphine Cotinine D3 0.10-500 0.998 0.03 0.1 5.1 100.1 6.1 95.3

Cocaine Cocaine D3 0.05-500 1 0.01 0.05 1.5 99 22 97.2
Benzoylecgonine Benzoylecgonine D8 0.05-500 0.998 0.01 0.05 0.9 103.2 24 103.4
Anhydroecgonine methylester Acetaminophen D4 0.50-500 0.997 0.1 0.5 24 98.7 2.3 101.1

Cocaethylene Cocaethylene D3 0.05-500 1 0.01 0.05 1.7 94.7 2.8 95.1

Mephedrone Mephedrone D3 0.05-500 0.998 0.01 0.05 29 85.7 1.8 87.1

UV filter 3-benzophenone Methadone D9 0.05-400 0.99 0.01 0.05 4.5 86.8 32 84.9
Veterinary Tylosin Methadone D9 0.56-500 0.997 0.11 0.56 4 100.2 2.2 99.5
X-ray contrast media Iopromide Atenolol D7 5.79-500 0.99 1.16 5.79 12 105.4 5 101.2

aInstrument performance was determined at concentration 10, 100, 500 ng mL-!

IDL, Instrument detection limit; IQL, Instrument quantification limit; S/N, signal to noise ratio



Table S4. Absolute and corrected recoveries in matrices sampled

Influent Effluent Surface water
Micropollutant class Micropollutants Absolute  Corrected Absolute Corrected  Absolute  Corrected
Recovery Recovery Recovery Recovery  Recovery Recovery
(%) (%) (%) (%) (%) (%)
Anaesthetic and metabolite Ketamine 41.7 111.6 53.8 115.6 68.2 107.7
Norketamine 422 98.9 53.9 108.6 65.7 103.2
Analgesics and metabolites Morphine 342 93.9 47.8 109.8 57.1 112.5
Dihydromorphine 19.9 95.7 31.4 96.2 45.4 92.8
Normorphine 30.3 109.5 38.6 106.5 42.8 87.3
Methadone 49.6 109 47.9 111.7 46.5 119.2
Codeine 39 94.8 68.4 102.8 67.5 93.1
Dihydrocodeine 34.7 85.7 54.8 118.6 66.4 98.5
Norcodeine 35.5 95.7 36.4 87.5 52.5 90.6
Tramadol 333 69.5 47 88.3 60.9 104.8
N-desmethyltramadol 17.9 81.3 334 98.8 42.2 69.1
O-desmethyltramadol 31.8 87.3 36 93.9 58.6 108.1
Antibacterial/antibiotics Clarithromycin 33.2 80.9 40.1 97.2 31 77.6
Azithromycin 222 101.1 24.5 67 21.9 86.9
Trimethoprim 414 109.6 59.8 123.7 59.2 118
Sulfamethoxazole 42.1 102.8 64 111 78.9 108.4
Anti-cancer Azathioprine 72 109.5 81.5 83.8 88.9 66.4
Methotrexate 39.1 98.8 30.7 114.1 22.6 95.7
Tamoxifen 9.5 85.2 8.7 98.4 0.2 112.8
Ifosfamide 334 89.2 41.9 80.2 62.9 90.8
Anti-depressants and
metabolites Fluoxetine 19.8 110.7 7.1 111.1 4.4 112.3
Norfluoxetine 23.6 94.8 7.9 91.7 3 74.4
Sertraline 134 91.5 8.3 105 3.1 108
Citalopram 40.3 119.9 35.5 124.1 41.1 115
Desmethylcitalopram 325 93.1 27.5 110.9 36.2 89.5
Venlafaxine 23.8 70.2 36.3 89.5 58.8 96.8
Anti-epileptic and
metabolites Carbamazepine 374 88.3 55.5 102.5 68.2 101.7
Carbamazepine 10,11-epoxide 56.7 143.7 55 126.9 94.8 136.1
10,11-Dihydro -10-
hydroxycarbamazepine 50.3 152.2 59.5 120.6 74.1 125.1
Anti-psychotic Quetiapine 37.8 72.6 46.8 95.1 51.6 87.2
Antihistamine Cetirizine 48.6 77.3 78.8 114.3 47.9 71.3
Beta-blocker Atenolol 42.8 88.6 54.6 109.7 76 115.1
Metoprolol 36.2 97.4 53.1 104.3 71.8 107.8
Propranolol 38.7 105 36.1 102.7 45.4 107.2
Calcium channel blocker Diltiazem 36.3 118.1 30.1 823 43.7 82.9
Cough suppressant Pholcodine 13.7 42 43.1 102 76.9 119.6
Anti-diabetes Metformin 36.7 78.7 53 96 55.2 93.3
Gliclazide 46.4 80.1 61.8 108.4 329 69.5
Drug precursor and
metabolite Ephedrine/pseudoephedrine 23 92.8 18.7 88.6 254 67.8
Norephedrine 26.9 85.4 28.9 100.9 28.4 78.2
H, receptor agonists Ranitidine 70.1 97.8 46.4 106.8 65 88.6
Cimetidine 20.6 123.7 334 106.2 32.7 95.3
Nicotine and metabolites Nicotine 98.5 77.3 55.7 83.9 453 54.9
Caffeine 82.9 96.6 89.8 131.7 137 122.8
Cotinine 37.4 85.2 473 101.5 72 105.9
1,7-dimethylxanthine 89.3 79.6 26.6 110.6 47.5 75.5
Hypertension Lisinopril 28.6 102.3 21.9 88.5 21.4 93.7
Temazepam 54.5 107.3 72.5 113.9 66.3 1153
Anti-inflammatory Acetaminophen 77.8 71.8 44.8 116.4 44.4 140.5
Stimulants and metabolites Heroin 239 105.3 29.1 103 54.1 100.9
Amphetamine 24.5 91.7 274 107.8 22.5 98.7
Methamphetamine 319 102.1 42.5 97.1 47.7 97.6
MDMA 29.4 118.5 37 112.9 50 100.9
MDA 30.7 99.4 30.3 99.1 28.7 99.6
6-acetylmorphine 339 103.6 40 85.4 529 72.6
Cocaine 21.7 97.4 44.9 105.2 71.4 106.9
Benzoylecgonine 46.5 106.3 55.1 116.4 74.2 126.2
Anhydroecgonine methylester 339 91.3 50.2 109.5 53.6 79.5
Cocaethylene 7.6 109.9 48.1 107.4 71.3 105.9
Mephedrone 18.2 94.8 22.8 103.7 22.8 97.3
UV filter 3-benzophenone 27 58.5 51.9 89.4 33 74.4
Veterinary Tylosin 343 98.3 50.3 110 43.8 100.4
X-ray contrast media Iopromide 47.2 138.5 82.1 123.7 97 143




Table S5. Mean concentrations (ng L) of target compounds in influent and effluent samples

Micropollutant Micropollutants Influent (ng L) Effluent (ng L)
class WWTP1 WWTP2 WWTP3 WWTP4 SDP1 SDP2 WWTP1 WWTP2 WWTP3 WWTP4
An;":t?;;}ictsnd Ketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anmaitg;;‘)‘;ist::d Morphine 195.9 +271.0 <MQL 23.5+52.8 <MQL 227744503 62.9+119.0 <MQL <MQL <MQL <MQL
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL 74+ 13.9 317+12.8 358452 20.8+8.8
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 3.9+102 <MQL
Methadone <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Codeine 737+ 1113 <MQL 8.4+10.7 <MQL <MQL <MQL <MQL <MQL 02+0.7 <MQL
Dihydrocodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tramadol 193.5£192.6  168.5+186.1  382.8+182.9  31.7+13.0 60.3+72.8 86.1+£94.3 75.7+92.3 34204207.1  263+654 60.6+43.6
N-desmethyltramadol 107.1 £62.1 30.4+42.7 3465+ 1787  11.4+19.1 1152+ 117.1 344.4+255.6 32.9+44.0 61.8 +39.4 1354356 149.5+266.9
O-desmethyltramadol 3489+ 1480 46936763 1259249144  72.5£47.0 <MQL <MQL 125741426 50362064 o0 352346552
A:;E’gf;;f:l/ Clarithromycin 7.0+52 <MQL 104+11.0 <MQL 3424618 53.9+957 <MQL <MQL <MQL <MQL
Azithromycin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Trimethoprim 2193+ 1345  211.5+456.0 71.6+ 74.4 <MQL 774.8 + 467.9 <MQL 825+ 1049  524.4+4243 31481 3334863
Sulfamethoxazole 594.1+710.6  639.8+1123.9 900.7+10958 31.6+13.9 987.2+1361.5  1049.5+ 1039.6 29867293  1622+227.1  22.0+21.1 51.7+42.6
Anti-cancer Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen <MQL 222+122 <MQL 244+ 122 <MQL 23+6.1 22459 <MQL 6.6%17.5 <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anti-depressants .
e s Fluoxetine <MQL <MQL 12.5+21.9 2274550 <MQL 1.2+3.0 <MQL <MQL <MQL 14.7+£23.0
Norfluoxetine 34432 <MQL 52423 <MQL 1574262 <MQL <MQL <MQL <MQL <MQL
Sertraline <MQL 1.8+4.7 <MQL <MQL <MQL 100.8 + 266.7 <MQL 197.8 + 198.3 <MQL <MQL
Citalopram <MQL <MQL 7.0+ 185 <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Desmethylcitalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Venlafaxine <MQL <MQL <MQL <MQL <MQL <MQL <MQL 02+0.4 <MQL <MQL
Amrgzgllﬁﬁz:“d Carbamazepine 14.9+23.7 <MQL 8248+3173  158+35.1  5358=728.1 484.9 +518.7 26440 43+78 58.1+1527  97.3+180.1
Carba“;;fsg:i’f 10,11 145.6 + 241.1 <MQL 296.9 + 164.4 53487 9834+ 13115  1594.4+2743.1 16.4+22.5 1524105 20.8+522 22.8+30.5
10,11 dihydro 10 80.0 % 190.6 584153 <MQL <MQL 1402 371.0 <MQL 82.6+1122  36.6+60.7 <MQL <MQL
hydroxycarbamazepine
Anti-psychotic Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Antihistamine Cetirizine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Beta-blocker Atenolol 146.7 + 122.0 16.6 £43.9 1724135  95.1+118.2 <MQL 247.9 + 446.1 468.1 + 459.7 <MQL 6.7+17.2 <MQL
Metoprolol 36.3+27.1 56+11.8 10.4 +20.1 0.5+ 1.4 <MQL 7.8+20.7 6.3+94 12.8+7.6 0.140.2 <MQL
Propranolol <MQL <MQL <MQL <MQL 44+115 3.7+£99 <MQL <MQL <MQL <MQL
Calciﬂ?d‘z:f““el Diltiazem <MQL <MQL <MQL <MQL <MQL <MQL 178.2+322.8 <MQL <MQL <MQL
Cough suppressant Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL




Table S5 (continued)

Micropollutant Micropollutants Influent (ng L) Effluent (ng L)
class WWTPI1 WWTP2 WWTP3 WWTP4 SDP1 SDP2 WWTPL WWTP2 WWTP3 WWTP4
Anti-diabetes Metformin 1224.9 = 1189.3 186.3 + 385.4 79.9  80.4 438.7+539.8 99+262 363 £ 60.0 12.9+259 2470+ 197.7 T4x 114 3172+ 1962
Gliclazide 162+ 18.0 <MQL 802+ 1943 <MQL 33487 122.8 +261.6 1472 +364.2 <MQL 10.6 + 13.3 <MQL
Eﬁ%‘;@ﬁfﬁr Ephedrine/pseudoephedrine 31.9+40.0 <MQL 36.8+42.0 <MQL 259.0 + 502.4 <MQL <MQL 157+ 14.5 <MQL 70+13.1
Norephedrine <MQL 241945295 <MQL 87.0 £ 62.6 <MQL 229.9 +253.3 27+69 2053+ 174.4 22.8+30.7 126.2 + 101.0
H;grzflf;’tts‘“ Ranitidine <MQL <MQL <MQL <MQL <MQL <MQL 254 +482 <MQL 952+219.6 <MQL
Cimetidine 36.0 £ 50.1 <MQL 156.4 + 139.1 <MQL 1419.1 + 1568.7 1430.6 + 1788.0 0.5+1.3 <MQL 23460 734194
Ij;‘;?;l‘)‘g’ili‘gsd Nicotine 240.8 +373.9 <MQL 734+ 18.1 <MQL 288.2+392.3 <MQL 37.6+20.7 <MQL 359489 <MQL
Caffeine 2154.1 £2917.0 <MQL 777.1 + 368.5 <MQL 571.8+614.8 <MQL <MQL <MQL <MQL <MQL
Cotinine 4975+ 451.1 277.4+446.4 613 +30.6 724342 587.4+ 10413 1281.9 = 2084.7 26+46 126.7+87.7 56+12.3 95.1+51.2
1,7 dimethylxantine 1448.5+2737.9 15347422802  1066.0+ 11453  3373.9+3277.6 <MQL 877.4 +926.1 128043387  25458+2537.6  75.1+£2929  2409.0+2612.8
Hypertension Lisinopril 49.0+23.9 1524235 32.1+34.7 1282 +452 695.1 + 848.4 2383 +170.5 29477 <MQL 13.9+ 18.4 91.7+35.8
Temazepam <MQL <MQL <MQL <MQL <MQL 59.5 +56.7 <MQL <MQL <MQL <MQL
mﬂa‘;‘;}“};mry Acetaminophen 35.14£93.0 518.1+ 1263.1 5574587 965.2 + 1566.2 5282 +475.9 2912+ 167.2 12.6+24.3 <MQL 3374241 13344434551
Siﬁgt‘;ﬁgiigd Heroin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Amphetamine <MQL 359+ 16.4 <MQL 113.8 < 102.3 <MQL 110.8 = 98.0 8.6+12.0 9354+ 16284  25.0+32.8 83.8 = 65.4
Methamphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDMA 0.6+1.7 02+0.6 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDA <MQL <MQL <MQL 21.9+30.6 <MQL <MQL <MQL <MQL <MQL 33.6+71.6
6-acetylmorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cocaine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Benzoylecgonine 594.9 + 538.1 <MQL 75.5+199.9 476.5 + 457.8 67.1+177.6 <MQL 35.4+63.0 17433 <MQL 508.2 + 659.7
A“i‘nyg;‘;"ig;’t"e‘;me 544102 <MQL 50+132 <MQL <MQL <MQL 1174163 <MQL 57498 <MQL
Cocaethylene <MQL 184.8 + 488.9 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Mephedrone <MQL <MQL <MQL 32.9+£40.4 <MQL 102.6 + 166.5 <MQL <MQL <MQL 22459
UV filter 3-benzophenone 92.0 £ 36.5 164.9 % 13.0 74.0 + 14.1 185.1 = 64.4 59.6+33.9 135.1+60.2 542 +56.4 176.8 +35.1 158.1+25.1 182.1 = 74.5
Veterinary Tylosin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
X-ray contrast Topromide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL

media




Table S6. Concentrations (ng L) of target compounds in influent and effluent samples at WWTP1

Micropollutant Micropollutants WWTP1 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent
A“;Zi?;:l?t:“d Ketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Aﬁeltg:;g;::d Morphine 696.0 <MQL 118.0 <MQL <MQL <MQL 0.5 <MQL 4455 <MQL <MQL <MQL 1115 <MQL
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 36.0 <MQL <MQL <MQL 15.7
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methadone <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Codeine 312.0 <MQL 95.0 <MQL <MQL <MQL <MQL <MQL 53.0 <MQL <MQL <MQL 56.0 <MQL
Dihydrocodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tramadol 3439 <MQL 397.2 148.5 >MQL <MQL >MQL 84.7 439.8 243.0 88.5 <MQL 85.0 535
N-desmethyltramadol 77.1 <MQL 126.6 73.1 113.2 <MQL 200.3 513 159.7 106.0 50.3 <MQL 22.6 <MQL
0O-desmethyltramadol 385.6 <MQL 529.1 174.4 181.9 <MQL 382.7 159.1 446.6 390.8 403.8 <MQL 11222 155.3
Az;‘tli’;c(:;rc‘sl/ Clarithromycin 18.6 <MQL 5.8 <MQL 4.7 <MQL 4.7 <MQL 4.1 <MQL 6.7 <MQL 4.7 <MQL
Azithromycin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Trimethoprim 409.0 <MQL 273.0 63.5 324.5 <MQL 200.5 214.5 230.0 53.0 415 <MQL 56.5 246.5
Sulfamethoxazole 1,458.2 <MQL 1,763.2 56.4 280.6 <MQL 221.5 373 >MQL 449 363.6 <MQL 71.5 1,951.6
Anti-cancer Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 15.5 <MQL <MQL <MQL <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
’::gn‘i?t’;gzsli‘:: Fluoxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norfluoxetine 59 <MQL 59 <MQL 59 <MQL <MQL <MQL <MQL <MQL 6.1 <MQL <MQL <MQL
Sertraline <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Citalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Desmethylcitalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Venlafaxine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anti-epileptic Carbamazepine 8.7 <MQL <MQL 4.1 <MQL <MQL <MQL 3.6 36.0 10.8 59.6 <MQL <MQL <MQL

and metabolites
Carbamazepine 10,11

eponide 735 <MQL <MQL 30.5 <MQL <MQL <MQL 26.0 26.0 575 275.5 <MQL 644.5 1.0
10,11 dihydro 10

hydroxycarbamazepine ~MQL <MQL <MQL 156.5 39.5 <MQL 1.5 141.0 511.0 281.0 >MQL <MQL 8.0 <MQL
Anti-psychotic Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Antihistamine Cetirizine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Beta-blocker Atenolol 397.0 476.9 194.0 1,418.1 92.5 299.5 103.5 336.7 144.2 18.6 50.3 144.7 452 582.4
Metoprolol 62.3 <MQL 23.1 13.2 25.1 <MQL 40.1 6.6 822 244 112 <MQL 10.2 <MQL
Propranolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Calcgﬁlﬁz‘mel Diltiazem <MQL 878.7 <MQL 247.4 <MQL 24 <MQL <MQL <MQL <MQL <MQL 119.1 <MQL <MQL
Cough Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL

suppressant




Table S6. (continued)

Micropollutant Micropollutants WWTP1 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent
Anti-diabetes Metformin 3,351.0 <MQL 1,395.5 6.9 843.2 <MQL 2,061.7 71.2 923.0 6.9 <MQL  <MQL <MQL 5.6
Gliclazide 41.7 972.5 <MQL 253 37.1 <MQL <MQL  <MQL <MQL  <MQL 229 <MQL 11.7 32.6
]j;;‘gng;%ffg Ehedrine/pseudoephedrine  93.1 <MQL 73.1 <MQL 3.0 <MQL <MQL  <MQL 522 <MQL <MQL  <MQL 22 <MQL
Norephedrine <MQL <MQL <MQL 18.4 <MQL  <MQL <MQL  <MQL <MQL 0.7 <MQL  <MQL <MQL  <MQL
H;;gf}?fttsor Ranitidine <MQL <MQL <MQL <MQL <MQL 22.8 <MQL 72 <MQL 15.0 <MQL  <MQL <MQL 132.9
Cimetidine 44.4 <MQL 145.5 <MQL 18.7 <MQL 8.6 <MQL 19.9 3.5 153 <MQL <MQL  <MQL
Nicotine and Nicotine 1,065.5 56.0 285.0 <MQL 51.0 40.5 35.0 38.5 101.0 37.0 345 64.0 113.5 27.0
metabolites
Caffeine 5,516.9 <MQL >MQL <MQL >MQL  <MQL 2,859.6  <MQL >MQL  <MQL <MQL  <MQL 6,7022  <MQL
Cotinine 756.0 <MQL 938.5 <MQL 898.5 <MQL 8.0 8.0 831.5 10.5 <MQL  <MQL 50.0 <MQL
1,7 dimethylxantine >MQL <MQL 7,493.7 <MQL 1,2547  <MQL <MQL  <MQL >MQL 896.2 <MQL  <MQL 1,391.3  <MQL
Hypertension Lisinopril 52.6 <MQL <MQL <MQL 442 <MQL 77.1 <MQL 52.6 20.4 60.8 <MQL 55.4 <MQL
Temazepam <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
inﬂa?nr::;mw Acetaminophen 246.0 <MQL <MQL 19.0 <MQL  <MQL <MQL 4.0 <MQL 65.5 <MQL  <MQL <MQL  <MQL
Stimulants and .
metabolites Heroin <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Amphetamine <MQL <MQL <MQL 25 <MQL  <MQL <MQL 235 <MQL 28.0 <MQL  <MQL <MQL 6.0
Methamphetamine <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
MDMA <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL 45 <MQL <MQL  <MQL <MQL  <MQL
MDA <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
6-acetylmorphine <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cocaine <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Benzoylecgonine 1,283.7 <MQL 438.7 92.8 453.4 <MQL <MQL  <MQL 1,326.3 154.7 224 <MQL 639.7 <MQL
A“}gg‘};"y‘igi‘gme <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL 20.0 26.5 20.0 115 420
Cocaethylene <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Mephedrone <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
UV filter 3-benzophenone 92.9 <MQL 67.2 71.2 168.7 <MQL 100.0 91.9 82.3 144.9 64.1 <MQL 68.7 71.7
Veterinary Tylosin <MQL <MQL <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
X-ray contrast Topromide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL

media




Table S7. Concentrations (ng L!) of target compounds in influent and effluent samples at WWTP2

Micropollutant Micropollutants WWTP2 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent
A“;‘;Stg‘be;;‘i’t:“d Ketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Afﬁ;tg:;(‘ji::d Morphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydromorphine <MQL 27.1 <MQL 37.9 <MQL 38.6 <MQL 35.8 <MQL 492 <MQL 23.7 <MQL 9.6
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methadone <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Codeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydrocodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tramadol <MQL >MQL 2224 4512 159.0 542.4 547.2 449.6 16.9 193.8 68.5 4825 165.7 148.8
N-desmethyltramadol <MQL 29.6 24.1 49.0 29.9 99.5 122.4 131.9 <MQL 445 6.5 24.4 29.9 53.7
O-desmethyltramadol 606.3 766.8 >MQL 366.2 230.8 616.7 1,934.0 616.4 29.5 2115 186.6 639.3 297.7 308.4
AZ;‘JEE?;ZS:” Clarithromycin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Azithromycin <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Trimethoprim <MQL 141.0 >MQL 263.5 1,239.0 876.0 95.0 1,043.5 >MQL 3775 127.5 957.5 19.0 115
Sulfamethoxazole 1,632.6 659.1 >MQL 111.9 57.5 131.8 >MQL 148.9 >MQL 83.8 2,788.5 >MQL >MQL >MQL
Anti-cancer Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen 31.1 <MQL <MQL <MQL 31.1 <MQL 31.1 <MQL 15.5 <MQL 31.1 <MQL 15.5 <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
’::;‘ﬁi{’;g:i‘:; Fluoxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norfluoxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sertraline <MQL 24.0 <MQL 557.0 12.5 2225 <MQL 295.5 <MQL 246.0 <MQL 39.5 <MQL <MQL
Citalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Desmethylcitalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Venlafaxine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 12
Anti-epileptic Carbamazepine <MQL 2.1 <MQL <MQL <MQL L5 <MQL 216 <MQL 0.5 <MQL <MQL <MQL 4.1

and metabolites
Carbamazepine 10,11

epoxide <MQL 14.5 <MQL 8.5 <MQL 17.5 <MQL 135 <MQL <MQL <MQL 18.0 <MQL 34.5
10,11 dihydro 10

hydroxycarbamazepine 40.5 <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 6.5 <MQL 137.0 <MQL 112.5
Anti-psychotic Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Antihistamine Cetirizine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Beta-blocker Atenolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 116.1 <MQL <MQL <MQL
Metoprolol <MQL 19.3 3.1 20.3 32.0 13.7 <MQL 19.3 4.1 6.6 <MQL 10.7 <MQL <MQL
Propranolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Calc}bulglc lit:nnel Diltiazem <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cough Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL

suppressant




Table S7. (continued)

Micropollutant Micropollutants WWTP2 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent
Anti-diabetes Metformin 2002 202.8 9.9 1424 3.0 3336 18.6 5476 1,0455  431.1 6.9 20.7 203 50.5
Gliclazide <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
E;ggmf;%‘ﬁf; Ephedrine/pseudoephedrine ~ <MQL 115 <MQL 11.8 <MQL 29.1 <MQL 393 <MQL 17.9 <MQL  <MQL <MQL <MQL
Norephedrine 1,439.2 72.0 10.9 318.8 21.8 184.3 55.6 192.8 120.8 576.1 <MQL 137.5 44.7 95.6
Hégrzfjfttsor Ranitidine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Cimetidine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
ﬂgf;g:i;‘:: Nicotine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Caffeine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Cotinine 914.5 75.0 25.0 154.5 <MQL 2105 6.5 234.0 946.0 167.0 <MQL 0.5 50.0 455
1,7 dimethylxantine SMQL 6704 1,6259 46786 388.5 469.0 25213 3103 >SMQL  822.8 <MQL  6,329.0 6,207.4 4,540.4
Hypertension Lisinopril <MQL  <MQL <MQL  <MQL 63.2 <MQL <MQL  <MQL 214 <MQL 21.7 <MQL <MQL <MQL
Temazepam <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
inﬂa‘?nr;g;tory Acetaminophen 3,380.5  <MQL 1340  <MQL <MQL  <MQL 50.0 <MQL 62.5 <MQL <MQL  <MQL <MQL <MQL
Strlnrz?alﬁgﬁt:: ‘ Heroin <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Amphetamine >SMQL 45155 95 191.0 46.5 79.0 375 190.0 375 265.0 48.0 1,219.5 39.0 87.5
Methamphetamine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
MDMA <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL 15 <MQL <MQL  <MQL <MQL <MQL
MDA <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
6-acetylmorphine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Cocaine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Benzoylecgonine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL 34 <MQL 8.6
A“Kg{}"yﬁg‘;’t"e‘;me <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Cocaethylene 12935  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
Mephedrone <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
UV filter 3-benzophenone 158.1 166.7 142.9 156.6 170.2 175.7 177.3 2475 179.8 193.9 168.7 147.5 157.1 149.5
Veterinary Tylosin <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL
X-ray contrast Topromide <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL <MQL

media




Table S8. Concentrations (ng L!) of target compounds in influent and effluent samples at WWTP3

Micropollutant Micropollutants WWTP3 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent
A“;e:;hb‘zll?t:“d Ketamine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Norketamine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Aﬁi‘eltg;;(‘jistjsd Morphine 142.5 <MQL <MQL  <MQL 8.0 <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL 14.0 <MQL
Dihydromorphine <MQL 36.0 <MQL 34.6 <MQL 37.2 <MQL 38.1 <MQL 424 <MQL 253 <MQL 37.0
Normorphine <MQL 27.0 <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Methadone <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Codeine 19.0 <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL 15 24.0 <MQL 15.5 <MQL
Dihydrocodeine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Norcodeine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Tramadol 435.8 2.7 324.8 2.9 553.1 174.5 572.4 <MQL 504.8 1.6 168.0 0.9 121.0 1.1
N-desmethyltramadol 409.5 <MQL 365.5 <MQL 520.7 943 592.1 <MQL 270.7 <MQL 127.6 <MQL 139.3 <MQL
O-desmethyltramadol >MQL <MQL 1,841.8 <MQL 2,282.0 1,978.0 >MQL <MQL 1,827.9 89.4 1,627.4 <MQL 1,235.5 <MQL
A::t'i’gic;firclsl/ Clarithromycin 34.0 <MQL 5.8 <MQL 52 <MQL 4.1 <MQL 4.1 <MQL 14.2 <MQL 5.5 <MQL
Azithromycin <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Trimethoprim 207.5 <MQL 79.5 <MQL 1245 21.5 55.5 <MQL 34.0 <MQL <MQL  <MQL <MQL  <MQL
Sulfamethoxazole >MQL 9.8 342.9 8.4 >MQL 69.0 217.6 18.5 2,870.6 16.0 1,854.6 15.4 1,019.4 16.5
Anti-cancer Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Tamoxifen <MQL 46.2 <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Ifosfamide <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
’::;‘ﬁi{’;g:i‘:; Fluoxetine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL 52.6 <MQL 34.7 <MQL
Norfluoxetine 6.6 <MQL 6.1 <MQL 59 <MQL 59 <MQL <MQL  <MQL 59 <MQL 6.1 <MQL
Sertraline <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Citalopram <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL 49.0 <MQL
Desmethylcitalopram <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Venlafaxine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Anti-epileptic .
e Carbamazepine 565.9 <MQL 950.4 1.0 1,178.1 404.5 1,181.7 1.5 931.4 <MQL 593.7 <MQL 372.7 <MQL
Carbamazepine 10,11 epoxide 516.5 <MQL 493.0 <MQL 269.0 139.0 229.0 4.0 60.5 1.5 328.0 <MQL 182.0 1.0
10,11 dihydro 10
hydroxycarbamazepine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Anti-psychotic Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Antihistamine Cetirizine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Beta-blocker Atenolol 18.6 <MQL 17.6 <MQL 12.1 <MQL <MQL 45.7 4.0 1.5 36.7 <MQL 31.7 <MQL
Metoprolol <MQL <MQL 19.8 <MQL <MQL  <MQL <MQL  <MQL 52.8 0.5 <MQL  <MQL <MQL  <MQL
Propranolol <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Calcﬁig‘“nel Diltiazem <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cough Pholcodine <MQL <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL

suppressant




Table S8. (continued)

Micropollutant Micropollutants WWTP3 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent Effluent
Anti-diabetes Metformin 167.9 39 46.2 52 2158 324 69.5 78 30.6 2.6 09 <MQL 28.1 <MQL
Gliclazide <MQL  <MQL <MQL 24.8 520.2 <MQL <MQL 24.8 <MQL 24.8 20.8 <MQL 20.3 <MQL
?ﬁ%ﬂi‘;ﬁg Ephedrine/pseudoephedrine  58.2 <MQL <MQL  <MQL 76.6 <MQL 101.9  <MQL 20.9 <MQL <MQL  <MQL <MQL  <MQL
Norephedrine <MQL  <MQL <MQL 18.1 <MQL 88.7 <MQL  <MQL <MQL 242 <MQL 75 <MQL 212
H;g‘zfl‘f;ts"r Ranitidine <MQL 8.2 <MQL 10.9 <MQL  593.0 <MQL 22.8 <MQL 16.5 <MQL 72 <MQL 7.8
Cimetidine 279.4 <MQL 85.5 <MQL 44.6 15.9 513 <MQL 4125 <MQL 148.0 <MQL 73.7 <MQL
Nicotine and Nicotine 82.5 36.5 515 355 82.0 435 91.5 17.5 91.0 355 68.0 44.0 475 39.0
metabolites
Caffeine 794.9 <MQL 557.6 <MQL 898.9 <MQL 434.0 <MQL 809.0 <MQL 4452 <MQL 1,500.0  <MQL
Cotinine 87.0 <MQL 77.0 <MQL 48.0 33.0 52.5 0.5 108.5 55 28.5 <MQL 275 <MQL
1,7 dimethylxantine >MQL  <MQL 13329  <MQL 13219 5035 1,793.3  <MQL 3,014.1 225 <MQL  <MQL <MQL  <MQL
Hypertension Lisinopril <MQL <MQL 15.6 <MQL 67.6 36.3 91.4 <MQL 28.5 40.8 21.4 20.4 <MQL <MQL
Temazepam <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
__Anti- Acetaminophen >MQL 27.0 51.0 36.5 132.5 725 82.0 8.5 124.5 7.0 <MQL 57.0 <MQL 275
inflammatory
Stimulants and .
etaboltes Heroin <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Amphetamine <MQL  <MQL <MQL 9.5 <MQL 95.0 <MQL 14.5 <MQL 15.0 <MQL 55 <MQL 355
Methamphetamine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
MDMA <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDA <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cocaine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Benzoylecgonine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL 528.8 <MQL
An‘gg{f’y‘ﬁ;‘;me 35.0 20.0 <MQL  <MQL <MQL 20.0 <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cocaethylene <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Mephedrone <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
UV filter 3-benzophenone 97.0 142.4 57.6 142.9 84.8 154.0 74.2 213.6 64.6 158.6 61.1 148.0 78.8 147.5
Veterinary Tylosin <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
X-ray contrast Topromide <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL

media




Table S9. Concentrations (ng L!) of target compounds in influent and effluent samples at WWTP4

Micropollutant Micropollutants WWTP4 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent  Effluent Influent Efﬂtuen
A“;Zit;’;;}ict:nd Ketamine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Norketamine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Af:eltg:s(‘jist:;‘d Morphine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Dihydromorphine <MQL 39.8 <MQL 20.1 <MQL 19.4 <MQL 19.2 <MQL 14.8 <MQL 18.3 <MQL 13.6
Normorphine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Methadone <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Codeine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Dihydrocodeine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Norcodeine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Tramadol 29.7 151.4 412 474 27.2 4.8 553 724 31.1 533 18.0 42.0 19.6 14.7
N-desmethyltramadol 5.7 304 12.7 27 <MQL 244.1 3.5 239 537 7227 45 229 <MQL  <MQL
O-desmethyltramadol 32.1 143.8 160.5 41.7 41.9 103.0 112.8 85.0 553 198.7 4.5 1,833.4 62.5 60.5
Amlba‘“ercl:l/ antibioti Clarithromycin <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Azithromycin <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Trimethoprim <MQL  <MQL <MQL  <MQL <MQL 4.0 <MQL  <MQL <MQL 229.0 <MQL  <MQL <MQL  <MQL
Sulfamethoxazole 41.8 60.8 15.1 17.9 31.4 <MQL 42.1 46.8 16.3 112.1 23.6 101.2 50.7 22.7
Anti-cancer Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Tamoxifen 31.1 <MQL 31.1 <MQL 15.5 <MQL 31.1 <MQL <MQL  <MQL 31.1 <MQL 31.1 <MQL
Ifosfamide <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
A““'r:?t’;gzsl‘i‘t‘:ss and Fluoxetine <MQL 8.6 47 56.2 73 <MQL <MQL  <MQL <MQL  <MQL 147.2 37.8 <MQL  <MOQL
Norfluoxetine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Sertraline <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Citalopram <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Desmethylcitalopram <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Venlafaxine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Am;zgggz:‘ld Carbamazepine 1.0 5.1 13.9 2.1 0.5 66.8 0.5 <MQL 94.6 <MQL <MQL 493 4 <MQL 113.6
Carbamazepine 10,11 epoxide <MQL 8.5 10.0 8.0 <MQL 25.5 <MQL  <MQL 23.0 75 4.0 89.0 <MQL 21.0
10,11 dihydro 10
hydroxycarbamazepine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Anti-psychotic Quetiapine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Antihistamine Cetirizine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Beta-blocker Atenolol <MQL  <MQL <MQL  <MQL 166.8 <MQL 2302 <MQL <MQL  <MQL 2573 <MQL 11.1 <MQL
Metoprolol <MQL  <MQL <MQL  <MQL <MQL  <MQL 36 <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Propranolol <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cal°g‘1r:c§:f““el Diltiazem <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cough suppressant Pholcodine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL




Table S9. (continued)

Micropollutant Micropollutants WWTP4 (ng L)
class Wednesday Thursday Friday Saturday Sunday Monday Tuesday
Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent  Effluent Influent Effluent

Anti-diabetes Metformin 302.5 159.7 14171 2796 413.8 396.1 20.7 3133 9.1 568.7 907.9 503.1 <MQL  <MQL
Gliclazide <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
?ﬁiﬂﬁﬁg Ephedrine/pseudoephedrine  <MQL 34.3 <MQL 13.7 <MQL 1.1 <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Norephedrine 52.9 3249 187.0 29.0 125.3 78.8 49.1 48.8 32.1 137.2 137.5 88.7 24.9 175.8
H;g‘gfl‘f;ts"r Ranitidine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cimetidine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL 51.3 <MQL  <MQL
I;I;Z?;gfh?:: Nicotine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Caffeine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL

Cotinine 31.0 86.0 49.5 32.0 115.5 152.0 112.5 91.5 43.0 175.5 92.0 61.0 63.5 67.5

1,7 dimethylxantine >MQL  >MQL SMQL  6,624.3 45238 5828 7,835.6  5,278.0 3735 906.5 6,6472  2,888.5 42372 582.8

Hypertension Lisinopril 193.9 72.0 159.3 151.5 127.7 92.1 80.8 112.4 60.8 51.9 133.4 108.0 141.3 537
Temazepam <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
__Anti- Acetaminophen 3,847.0  9,169.5 147.5 36.5 153.0 44.0 52.5 76.5 28.5 14.0 2,5280  <MQL <MQL  <MQL

inflammatory

Amphetamine 135.5 221.0 312.5 32.0 159.0 74.0 8.5 29.5 35.0 98.0 82.0 78.0 64.0 54.0
Methamphetamine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
MDMA <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
MDA 30.0 194.0 77.0 10.5 46.0 30.5 <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
6-acetylmorphine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cocaine <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL

Benzoylecgonine <MQL 167.0 145.2 104.5 389.1 199.8 730.1 1,841.6 142.8  <MQL 13260 3275 602.3 917.3
Anlgi;"ﬁ‘;ft‘;?me <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Cocaethylene <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL

Mephedrone 455 <MQL 10.5 <MQL 83.0 <MQL <MQL  <MQL <MQL  <MQL 91.0 <MQL <MQL 15.5

UV filter 3-benzophenone 161.6 737 143.9 153.0 185.8 242.9 171.2 309.1 151.5 166.7 3278 162.6 154.0 166.7
Veterinary Tylosin <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
X-ray contrast Topromide <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL

media




Table S10. Concentrations (ng L-!) of target compounds in influent samples at SDP1

Micropollutants SDP1 (ng L1
Micropollutant class Wednesday Thursda Friday Saturda Sunda Monda Tuesda
Yy y y Yy M
Anaesthetic and .
metabolite Ketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Analgesics and .
metabolites Morphine <MQL <MQL 209.0 155.5 1,229.5 <MQL <MQL
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methadone <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Codeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydrocodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Tramadol 160.1 >MQL >MQL 24.1 <MQL 155.8 82.3
N-desmethyltramadol 146.0 >MQL 320.9 34.1 <MQL 1129 192.1
O-desmethyltramadol >MQL >MQL >MQL >MQL >MQL >MQL >MQL
Am‘bamr‘:l/ antibiotic Clarithromycin <MQL <MQL  <MQL 41 169.9 276 375
Azithromycin <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Trimethoprim 738.5 1042.5 412 580 1670.5 259 721
Sulfamethoxazole 19.1 178.3 >MQL 404.3 398.4 3,202.6 2,708.0
Anti-cancer Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Anti-depressants and .
metabolites Fluoxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norfluoxetine <MQL 8.3 <MQL <MQL 333 <MQL 68.3
Sertraline <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Citalopram <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Desmethylcitalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Venlafaxine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anti-epileptic and Carbamazepine 4549 smoL  »2h 138.8 256.0 1737 605.5
metabolites 8
Carbamazepine 10,11 epoxide 825.0 3,850.5 >MQL 234.5 339.0 622.0 1,012.5
10,11 dihydro 10
hydroxycarbamazepine <MQL <MQL <MQL <MQL <MQL 9815 <MQL
Anti-psychotic Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Antihistamine Cetirizine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Beta-blocker Atenolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Metoprolol <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Propranolol <MQL <MQL <MQL <MQL <MQL <MQL 30.5
calcﬁ?cﬁgf““el Diltiazem <MQL <MQL  <MQL <MQL <MQL <MQL  <MQL
Cough suppressant Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anti-diabetes Metformin 69.5 <MQL <MQL <MQL <MQL <MQL  <MQL
Gliclazide <MQL <MQL <MQL <MQL <MQL <MQL 229
Dr“%nper;%‘;rlsig and Ephedrine/pseudoephedrine <MQL 3554 67.0 102 13611  <MQL 192
Norephedrine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
H, receptor agonists Ranitidine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cimetidine >MQL sMoL  P9P 7998 sMOL 26435 35372
Nicotine and Nicotine 36.5 1945 PO 5070 sMQL 805 108.0
metabolites 0
Caffeine 122.2 1,852.5 667.1 581.5 <MQL 282.3 497.2
Cotinine <MQL 241.0 2’801 7. 960.0 >MQL 21.0 72.5
1,7 dimethylxantine <MQL <MQL  <MQL <MQL <MQL <MQL  <MQL
Hypertension Lisinopril <MQL 22227 M2 amoL <MoL 645 6993
Temazepam <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Anti-inflammatory Acetaminophen 134.0 911.0 252.0 370.0 1,440.5 210.5 379.5
Stimulants and .
metabolites Heroin <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Amphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methamphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDMA <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDA <MQL <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cocaine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Benzoylecgonine <MQL <MQL <MQL <MQL <MQL 470.0 <MQL
Anhydroecgonine methylester <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cocaethylene <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Mephedrone <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
UV filter 3-benzophenone 74.7 32.8 106.1 70.2 <MQL 67.2 66.2
Veterinary Tylosin <MQL <MQL <MQL <MQL <MQL <MQL <MQL
X-ray contrast media Iopromide <MQL <MQL <MQL <MQL <MQL <MQL <MQL




Table S11. Concentrations (ng L!) of target compounds in influent samples at SDP2

Micropollutant class Micropollutants SDP2 (ng L)
Wednesday  Thursday  Friday Saturday Sunday Monday Tuesday
A“;e;g‘tf:lft:“d Ketamine <MQL <MQL  <MQL <MQL <MQL <MQL  <MQL
Norketamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Arrfelf;sg; :S“d Morphine <MQL <MQL  309.0 1310 <MQL  <MQL  <MQL
Dihydromorphine <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Normorphine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methadone <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Codeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Dihydrocodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Norcodeine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tramadol >MQL 445 153.4 76.2 43.6 267.8 17.2
N-desmethyltramadol 221.4 462.0 373.2 145.5 190.3 859.0 159.5
O-desmethyltramadol >MQL >MQL >MQL >MQL >MQL >MQL >MQL
Antibacterial/antibiotics Clarithromycin 4.1 <MQL <MQL <MQL 2433 126.6 2.9
Azithromycin <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Trimethoprim <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Sulfamethoxazole 2,612.1 2,046.1 1,436.9 1,048.3 130.4 <MQL 72.9
Anti-cancer Azathioprine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Methotrexate <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Tamoxifen 16.0 <MQL <MQL <MQL <MQL <MQL  <MQL
Ifosfamide <MQL <MQL <MQL <MQL <MQL <MQL <MQL
An“f;'f;gfji‘:; and Fluoxetine <MQL <MQL  <MQL 8.0 <MQL  <MQL  <MQL
Norfluoxetine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Sertraline 705.5 <MQL  <MQL <MQL <MQL <MQL  <MQL
Citalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Desmethylcitalopram <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Venlafaxine <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Anti-cpileptic and Carbamazepine 389.1 1,613.5  >MQL 2585 298.6 391.7 442.6
metabolites
Carbamazepine 10,11 epoxide 330.5 2,982.0 7,339.0 200.5 126.0 31.5 151.5
10,11 dihydro 10
hydroxycarbamazepine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anti-psychotic Quetiapine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Antihistamine Cetirizine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Beta-blocker Atenolol >MQL <MQL 1,197.5 419.6 118.1 <MQL <MQL
Metoprolol <MQL <MQL 54.8 <MQL <MQL <MQL <MQL
Propranolol <MQL <MQL <MQL <MQL <MQL <MQL 26.1
Calcﬁglclizfnnel Diltiazem <MQL <MQL  <MQL  <MQL  <MQL <MQL  <MQL
Cough suppressant Pholcodine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anti-diabetes Metformin 132.9 114.4 <MQL  <MQL 6.5 <MQL  <MQL
Gliclazide 700.5 <MQL  <MQL  <MQL 159.0 <MQL  <MQL
Dmgﬂf’;zcb‘flsifg and Ephedrine/pseudoephedrine <MQL <MQL  <MQL <MQL  <MQL <MQL  <MQL
Norephedrine 242 520.1 603.8 311.3 <MQL 150.2 <MQL
H, receptor agonists Ranitidine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cimetidine 3,119.0 35087 >MQL  >MQL  >MQL 33866  >MQL
Ijlll‘;’;gflli‘gsd Nicotine <MQL <MQL  <MQL  <MQL  <MQL <MQL  <MQL
Caffeine <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Cotinine 530.0 16.5 5,664.5 2,251.5 333.5 177.5 <MQL
1,7 dimethylxantine 853.6 2,297.9 1,329.0 1,661.4 <MQL <MQL <MQL
Hypertension Lisinopril 121.9 138.3 547.9 295.9 192.9 3342 37.4
Temazepam <MQL <MQL 109.0 90.5 93.0 <MQL 124.0
Anti-inflammatory Acetaminophen 551.0 337.0 365.5 298.0 203.5 283.5 <MQL
Str‘n“e‘;‘alggiftg:d Heroin <MQL <MQL  <MQL  <MQL  <MQL  <MQL  <MQL
Amphetamine 94.5 179.0 284.5 132.5 28.0 <MQL 57.0
Methamphetamine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
MDMA <MQL <MQL  <MQL <MQL <MQL <MQL  <MQL
MDA <MQL <MQL <MQL <MQL <MQL <MQL <MQL
6-acetylmorphine <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Cocaine <MQL <MQL <MQL <MQL <MQL <MQL  <MQL
Benzoylecgonine <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Anhydroecgonine methylester <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Cocacthylene <MQL <MQL <MQL <MQL <MQL <MQL <MQL
Mephedrone 54.5 <MQL 423.0 241.0 <MQL <MQL <MQL
UV filter 3-benzophenone >MQL 145.4 157.6 170.7 164.6 158.1 149.0
Veterinary Tylosin <MQL <MQL <MQL <MQL <MQL <MQL <MQL
X-ray contrast media lopromide <MQL <MQL <MQL <MQL <MQL <MQL <MQL




Table S12. Percentage intra and inter-site variance of target compounds in influent samples

Micropollutant class Micropollutants %]Intra-site variance %]Inter-site variance
WWTP1  WWTP2 WWTP3 WWTP4 SDP1  SDP2 STDev  Mean Variance
Anaesthetic and .
. Ketamine - - - - - - - - -
metabolite
Norketamine - - - - - - - - -
Analgesics and Morphine 138 - 225 - 198 189 101 125 81
metabolites
Dihydromorphine - - - - - - - - -
Normorphine - - - - - - - - -
Methadone - - - - - - - - -
Codeine 151 - 128 - - - 72 47 156
Dihydrocodeine - - - - - - - - -
Norcodeine - - - - - - - - -
Tramadol 100 110 48 41 121 110 35 88 39
N-desmethyltramadol 58 140 52 167 102 74 47 99 47
O-desmethyltramadol 42 144 73 65 - - 44 81 54
Antibacterial/antibiotics Clarithromycin 74 - 105 - 181 178 81 90 90
Azithromycin - - - - - - - - -
Trimethoprim 61 216 104 - 60 - 80 74 109
Sulfamethoxazole 120 176 122 44 138 99 44 116 38
Anti-cancer Azathioprine - - - - - - - - -
Methotrexate - - - - - - - - -
Tamoxifen - 55 - 50 - 265 103 62 167
Ifosfamide - - - - - - - - -
Anti-depressants and Fluoxetine - - 176 242 - 265 128 114 13
metabolites
Norfluoxetine 94 - 44 - 167 - 68 51 134
Sertraline - 265 - - - 265 137 88 155
Citalopram - - 265 - - - - 44 -
Desmethylcitalopram - - - - - - - - -
Venlafaxine - - - - - - - - -
Anti-epileptic and .
. Carbamazepine 159 - 38 222 136 107 81 111 73
metabolites
Carbamazepine 10,11 166 . 55 164 133 172 71 115 62
epoxide
10.11 dihydro 10 238 265 - - 265 - 140 128 110
hydroxycarbamazepine
Anti-psychotic Quetiapine - - - - - - - - -
Antihistamine Cetirizine - - - - - - - - -
Beta-blocker Atenolol 83 265 78 124 - 180 92 122 75
Metoprolol 75 210 194 265 - 265 108 168 64
Propranolol - - - - 265 265 137 88 155
Calcium channel Diltiazem } : ) ) } ) : ) :
blocker
Cough suppressant Pholcodine - - - - - - - - -
Anti-diabetes Metformin 97 207 101 123 265 165 66 160 42
Gliclazide 111 - 242 - 265 213 119 139 86
Drug precursorand gy qrine/pseudoephedrine 125 - 114 - 194 - 84 72 116
metabolite
Norephedrine - 219 - 72 - 110 88 67 131
H, receptor agonists Ranitidine - - - - - - - - -
Cimetidine 139 - 89 - 111 125 62 71 80
Nicotine and Nicotine 155 - 25 - 136 - 71 105 67
metabolites
Caffeine 135 - 47 - 108 - 45 97 46
Cotinine 91 161 50 47 177 163 59 115 52
1,7 dimethylxantine 189 149 107 97 - 106 63 108 59
Hypertension Lisinopril 49 155 108 35 122 72 46 90 51
Temazepam - - - - - 95 - 16 -
Anti-inflammatory Acetaminophen 265 244 105 162 90 57 85 154 55
Stimulants and Heroin ) } ) . . ) } . }
metabolites
Amphetamine - 46 - 90 - 88 44 37 118
Methamphetamine - - - - - - - - -
MDMA 265 265 - - - - 137 88 155
MDA - - - 140 - - - 23 -
6-acetylmorphine - - - - - - - - -
Cocaine - - - - - - - - -
Benzoylecgonine 90 - 265 96 265 - 120 119 101
Anhydroccgonine 188 - 265 - - - 1o 76 158
methylester
Cocacthylene - 265 - - - - - 44 -
Mephedrone - - - 123 - 162 75 48 157
UV filter 3-benzophenone 40 8 19 35 57 45 18 34 52
Veterinary Tylosin - - - - - - - - -
X-ray contrast media Iopromide - - - - - - - - -




Table S13. Maximum Environmental Concentrations (MECs), Predicted No-Effect Concentrations

(PNECs) and Risk Quotients (RQs) for target compounds

Micropollutant class Micropollutants PNEC (ug L") Effluent Surface Water
MEC (ng L) RQ MEC (ngL") RQ
A“;e:tt;‘lf:hct:“d Ketamine - <MQL - <MQL -
Norketamine - <MQL - <MQL -
i nd Mopiine - moL S
Dihydromorphine - 49.2 - 339 -
Normorphine - 27 - 110.5 -
Methadone - <MQL - <MQL -
Codeine 1.2802 1.5 0.001 27.3 0.021
Dihydrocodeine - <MQL - <MQL -
Norcodeine - <MQL - <MQL -
Tramadol - 542.4 - 274 -
N-desmethyltramadol - 722.7 - 108.7 -
O-desmethyltramadol - 1978 - 1056.9 -
Antibacterial/antibiotics Clarithromycin 0.050° <MQL - <MQL -
Azithromycin - <MQL - <MQL -
Trimethoprim 4.800? 1043.5 0.217 57.5 0.012
Sulfamethoxazole 0.146° 1,951.60 13.367 1685.2 11.542
Anti-cancer Azathioprine - <MQL - <MQL -
Methotrexate - <MQL - <MQL -
Tamoxifen 0.200° 46.2 0.231 229 0.115
Ifosfamide - <MQL - <MQL -
Anti-depressants and Fluoxetine 4.650¢ 56.2 0.012 49 0.011
metabolites
Norfluoxetine - <MQL - <MQL -
Sertraline - 557 - 0.3 -
Citalopram - <MQL - <MQL -
Desmethylcitalopram - <MQL - <MQL -
Venlafaxine - 1.2 - <MQL -
Anti-epileptic and Carbamazepine 0.395¢ 493.4 1.249 298 0.075
metabolites
Carbamazepine 10,11 epoxide - 139 - 31.8 -
10,11 dihydro 10
hydroxycarbamazepine ) 281 ) <MQL )
Anti-psychotic Quetiapine - <MQL - <MQL -
Antihistamine Cetirizine - <MQL - <MQL -
Beta-blocker Atenolol 0.4452 1418.1 3.187 80.4 0.181
Metoprolol 7.3002 244 0.003 <MQL -
Propranolol 0.0942 <MQL - <MQL -
Caleium channel Diltiazem 8.2000 878.7 0.107 <MQL -
blocker
Cough suppressant Pholcodine - <MQL - <MQL -
Anti-diabetes Metformin - 568.7 - 8.6 -
Gliclazide 1.3354 972.5 0.728 24.6 0.018
Dru%n;;c;cblirlsig and Ephedrine/pseudoephedrine - 39.3 - 9.9 -
Norephedrine - 576.1 - 454 -
H, receptor agonists Ranitidine 6.600? 593 0.09 139.9 0.021
Cimetidine 271.300° 51.3 0.0002 160.7 0.001
Nicotine and Nicotine - 64 - 24.3 -
metabolites
Caffeine - <MQL - <MQL -
Cotinine - 234 - 26.5 -
1,7 dimethylxantine - 6,624.30 - 465.6 -
Hypertension Lisinopril - 151.5 - 10.2 -
Temazepam - <MQL - <MQL -
Anti-inflammatory Acetaminophen 0.2532 9169.5 36.243 9.8 0.039
Sl : oL - woL -
Amphetamine - 4515.5 - 26.8 -
Methamphetamine - <MQL - 1.8 -
MDMA - <MQL - <MQL -
MDA - 194 - <MQL -
6-acetylmorphine - <MQL - <MQL -
Cocaine - <MQL - <MQL -
Benzoylecgonine - 1841.6 - <MQL -
Anhydroecgonine methylester - 42 - 20 -
Cocaethylene - <MQL - <MQL -
Mephedrone - 15.5 - <MQL -
UV filter 3-benzophenone - 309.1 - <MQL -
Veterinary Tylosin - <MQL - <MQL -
X-ray contrast media lopromide - <MQL - <MQL -
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