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 Pretreatment and extraction of pharmaceuticals from river water and LC-MS/MS analysis

To prevent the possible degradation of pharmaceuticals, the different samples were kept in the fridge. River water was filtered using 0.45 µm nylon filters to remove solid particles. Each river sample was conditioned at pH 7 with hydrochloric acid 37% using a pH meter SensionTM + PH3, HACH®, Colorado, CO, USA).
Spiked samples of all target compounds at pH7 were used at 4 µg L-1 for method optimization. Solid-phase extraction (SPE) Oasis HLB cartridges (200 mg, 6 cc, Waters, Mildford, MA, USA) were used as analysis concentrators. SPE method used for concentrating 50 mL of river water was adapted from Gómez-Canela et al., 2021.  The conditioning of the cartridges was done with 6 mL of methanol (MeOH) and the equilibration step with Milli-Q® water. The sample was loaded at flow 1 mL min-1. After, the cartridges were dried at room temperature for 20 min. The elution was done with 4 mL MeOH, 4 mL MeOH + 0.1% formic acid and 4 mL MeOH + 0.1% ammonium hydroxide. Then, extracts were evaporated under a current of N2 until almost dryness. Then with 1 mL of MeOH, extracts were filtered with nylon filters (0.22 µm) and transferred to a chromatographical vial. Samples were evaporated again under N2 current and finally reconstituted with 200 µL of a 10:90 (v/v) MeOH:Milli-Q® water solution.
[bookmark: _Hlk125967878]Analytes were measured using a liquid chromatography connected to a triple quadrupole mass spectrometer (Xevo TQS, Acquity H-Class,Waters, Milford, CT, USA) (LC-MS/ MS). For the chromatographic separation, a CORTECS T3 column (100 mm x 2.1 mm, particle size 1.6 µm, Waters, Milford, CT, USA) was used. Mobile phase composition consisted of mixtures with 0.1% formic acid in water (A) and 0.1% formic acid in acetonitrile (B). Gradient elution started at 95% A and 5% B, increasing to 60% B in 7 min, to 50% B in 12 min and to 100% of B in 3 min, held for 3 min and returned to initial conditions in 2 min, with a holding time of 5 min. Flow rate of 300 µL min-1 was used and in all cases 10 µL were injected. All compounds were measured under positive electrospray ionization. Cone voltage (C.V.) was optimized from 1 to 90 V to obtain the precursor ion for each target compound using flow injection analysis. In order to obtain the two intense fragment ions, the collision energy (C.E.) was optimized from 1 to 50 eV. Following the acquisition by selected reaction monitoring, two transitions from the precursor ion to the product ion were used in order to identify each compound. The optimal parameters are displayed in Table SI1 for pharmaceuticals. The desolvation temperature was set at 350 °C whereas the desolvation gas flow and the cone gas flow were optimized at 900 L h-1 and 150 L h-1, respectively. The system and data management were processed using MassLynx v4.1 software package.



Table SI1. LC-MS/MS optimized parameters for selected pharmaceuticals (ordered by anatomical therapeutic code, ATC code) and metabolite (¨). C.V (V); C.E (eV); q1: product ion for quantification; q2: product ion for confirmation. *Pharmaceutical’s optimization parameters were obtained from previous publication (Gómez-Canela et al. 2021).


	Target Compound
	ATC Code
	Pharmacology
	Molecular Formula
	Retention Time (Rt)
	Precursor Ion [M+H]+
	C.V (V)
	q1
Transition
	q1
Fragment
	C.E. (eV)
	q2
Transition
	
q2
Fragment

	C.E. (eV)

	Pantoprazole*
	A02BC02
	Alimentary tract
	C16H15F2N3O4S
	6.78
	384
	26
	384 > 200
	[C8H10NO3S]+
	10
	384 > 138
	[C7H8NO2]+
	32

	Scopolamine*
	A04AD01
	Alimentary tract
	C17H21NO4
	3.94
	304
	27
	304 > 156
	[C8H14NO2]+
	15
	304 > 138
	[C8H12NO]+
	21

	Prednisone*
	A07EA03
	Alimentary tract
	C21H26O5
	7.65
	359
	7
	359 > 341
	[M-H2O]+
	11
	359 > 147
	[C10H11O]+
	36

	Metformin*
	A10BA02
	Alimentary tract
	C4H11N5
	0.78
	130
	20
	130 > 71
	[C3H7N2]+
	18
	130 > 60
	[CH6N3]+
	10

	Vildagliptin*
	A10BH02
	Alimentary tract
	C17H25N3O2
	3.33
	304
	30
	304 > 154
	[C7H12N3O]+
	26
	304 > 97
	[C5H9N2]+
	28

	Lidocaine*
	C01BB01
	Cardiovascular
	C14H22N2O
	4.66
	235
	27
	235 > 86
	[C5H12N]+
	23
	235 > 58
	[C4H10]+
	36

	Amiodarone*
	C01BD01
	Cardiovascular
	C25H29I2NO3
	14.81
	646
	30
	646 > 201
	[C13H13O2]+
	40
	646 > 100
	[C6H14N]+
	30

	Pentoxifylline*
	C04AD03
	Cardiovascular
	C13H18N4O3
	5.73
	279
	54
	235 > 181
	[C7H9N4O2]+
	15
	235 > 138
	[C6H8N3O]+
	23

	Propranolol
	C07AA05
	Cardiovascular
	C16H21NO2
	7.19
	260
	40
	260 > 187
	[C12H11O2]+
	19
	260 > 157
	[C11H9O]+
	41

	Atenolol*
	C07AB03
	Cardiovascular
	C14H22N2O3
	2.90
	267
	41
	267 > 145
	[C7H15NO2]+
	25
	267 > 74
	[C4H12N]+
	23

	Manidipine
	C08CA11
	Cardiovascular
	C35H38N4O6
	12.72
	611
	48
	611 > 167
	[C13H11]+
	22
	611 > 152
	[C8H10NO2]+
	88

	Verapamil*
	C08DA01
	Cardiovascular
	C27H38N2O4
	8.88
	455
	31
	455 > 165
	[C10H13O2]+
	30
	455 > 150
	[C9H10O2]+
	40

	Losartan*
	C09CA01
	Cardiovascular
	C22H23ClN6O
	9.11
	423
	31
	423 > 377
	[C20H18N6Cl]+
	9
	423 > 207
	[C13H9N3]+
	20

	Atorvastatin
	C10AA05
	Cardiovascular
	C33H35FN2O5
	13.91
	559
	50
	559 > 440
	C26H31FNO4]+
	16
	559 > 250
	[C13H16NO4]+
	36

	Gemfibrozil
	C10AB04
	Cardiovascular
	C15H22O3
	15.03
	251
	20
	251 > 121
	[C8H9O]+
	10
	251 > 105
	[C8H9]+
	50

	Fenofibrate
	C10BA03
	Cardiovascular
	C20H21ClO4
	16.31
	361
	50
	361 > 231
	[C13H8ClO2]+
	10
	361 > 139
	[C7H4ClO]+
	20

	Rosuvastatin*
	C10BA06
	Cardiovascular
	C22H28FN3O6S
	10.02
	482
	32
	482 > 300
	[M-C4H11N3O2SF]+
	34
	482 > 258
	[300-C3H6]+
	30

	Chlortetracycline*
	D06AA02
	Dermatological
	C22H23ClN2O8
	6.22
	479
	18
	479 > 461
	[M+H-H2O]+
	20
	479 > 444
	[C22H22NO9]+
	16

	Oxytetracycline
	D06AA03
	Dermatological
	C22H24N2O9
	4.54
	461
	38
	461 > 444
	[C22H22NO9]+
	10
	461 > 204
	[C13H16O2]+
	42

	Tetracycline
	D06AA04
	Dermatological
	C22H24N2O8
	4.9
	445
	34
	445 > 411
	[C22H23N2O6]+
	16
	445 > 155
	[C6H7N2O3]+
	24

	Dexamethasone
	H02AB02
	Hormonal
	C22H29FO5
	8.61
	393
	24
	393 > 147
	[C10H11O]+
	20
	393 > 121
	[C8H9O]+
	50

	Doxycycline
	J01AA02
	Antiinfective
	C22H24N2O8
	6.51
	445
	26
	445 > 428
	[C22H22NO8]+
	16
	445 > 154
	[C6H7N2O3]+
	28

	Amoxicillin*
	J01CA04
	Antiinfective
	C16H19N3O5S
	4.37
	349
	56
	349 > 255
	[C10H13N3O3S]+
	16
	349 > 107
	[C7H7O]+
	40

	Trimethoprim
	J01EA01
	Antiinfective
	C14H18N4O3
	4.3
	291
	8
	291 > 229
	[C12H13N4O]+
	20
	291 > 123
	[C5H7N4]+
	22

	Sulphapyridine*
	J01EB04
	Antiinfective
	C11H11N3O2S
	3.92
	250
	40
	250 > 156
	[C6H6NO2S]+
	13
	250 > 95
	[C5H7N2]+
	21

	Sulfadiazine*
	J01EC02
	Antiinfective
	C10H10N4O2S
	3.60
	251
	30
	251 > 156
	[C6H6NO2S]+
	13
	251 > 96
	[C4H6N3]+
	20

	Erythromycin
	J01FA01
	Antiinfective
	C37H67NO13
	7.71
	734
	53
	734 > 575
	[C29H53NO10]+
	16
	734 > 158
	[C8H16NO2]+
	26

	Clarithromycin*
	J01FA09
	Antiinfective
	C38H69NO13
	9.05
	748
	20
	748 > 158
	[C8H16NO2]+
	16
	748 > 116
	[C6H14NO]+
	46

	Ciprofloxacin*
	J01MA02
	Antiinfective
	C17H18FN3O3
	4.85
	332
	40
	332 > 314
	[C17H17FN3O2]+
	20
	332 > 245
	[C13H9FNO3]+
	20

	Levofloxacin*
	J01MA12
	Antiinfective
	C18H20FN3O4
	4.74
	362
	44
	362 > 318
	[C17H21FN3O2]+
	18
	362 > 261
	[C13H8FNO4]+
	26

	Oxalinic Acid
	J01MB05
	Antiinfective
	C13H11NO5
	8.48
	262
	38
	262 > 245
	[C13H11NO4]+
	18
	262 > 216
	[C12H10NO3]+
	26

	Flumequine
	J01MB07
	Antiinfective
	C14H12FNO3
	8.44
	262
	18
	262 > 244
	[C13H13FN]+
	2
	262 > 201
	[C14H12NO3]+
	10

	Sulfamethoxazole*
	J04AM08
	Antiinfective
	C10H11N3O3S
	6.23
	254
	20
	254 > 108
	[C6H6NO]+
	20
	254 > 92
	[C6H6N]+
	28

	Remdesivir
	J05AB16
	Antiinfective
	C27H35N6O8P
	10.04
	603
	17
	603 > 402
	[C18H29NO7] +
	13
	603 > 231
	[C10H9N5O2]+
	21

	Ritonavir
	J05AE03
	Antiinfective
	C37H48N6O5S2
	14.28
	721
	50
	721 > 296
	[C14H22N3O2S]+
	16
	721 > 268
	[C14H22N3OS]+
	28

	Lopinavir
	J05AR10
	Antiinfective
	C37H48N4O5
	14.58
	629
	27
	629 > 445
	[C28H33N2O3]+
	11
	629 > 183
	[C9H15N2O2]+
	19

	Ifosfamide*
	L01AA06
	Antineoplastic
	C7H15Cl2N2O2P
	6.42
	261
	42
	261 > 154
	[C3H7NO2PCl]+
	20
	261 > 78
	[C2H5NCl]+
	18

	Gemcitabine
	L01BC05
	Antineoplastic
	C9H11F2N3O4
	1.18
	264
	31
	264 > 110
	[C4H4N3O]+
	17
	264 > 69
	[C3H5N2]+
	40

	Capecitabine
	L01BC06
	Antineoplastic
	C15H22FN3O6
	7.49
	360
	20
	360 > 244
	[C9H11FN3O4]+
	6
	360 > 130
	[C6H12NO2]+
	30

	Megestrol acetate*
	L02AB01
	Antineoplastic
	C22H30O3
	14.78
	385
	8
	385 > 325
	[C22H29O2]+
	12
	385 > 267
	[C19H23O3]+
	16

	Tamoxifen
	L02BA01
	Antineoplastic
	C26H29NO
	13.75
	372
	50
	372 > 130
	[C10H19]+
	20
	372 > 72
	[C4H10N]+
	20

	Bicalutamide*
	L02BB03
	Antineoplastic
	C18H14F4N2O4S
	11.91
	431
	33
	431 > 217
	[C9H10O3SF]+
	14
	431 > 95
	[C6H4F]+
	50

	Mycophenolic acid*
	L04AA06
	Antineoplastic
	C17H20O6
	10.01
	321
	14
	321 > 207
	[C11H11O4]+
	20
	321 > 159
	[C9H3O3]+
	36

	Diclofenac*
	M01AB05
	Musculo-skeletal
	C14H11Cl2NO2
	13.58
	296
	26
	296 > 250
	[C13H10Cl2N]+
	12
	296 > 215
	[C13H10ClN]+
	20

	Ibuprofen*
	M01AE01
	Musculo-skeletal
	C13H18O2
	13.85
	161
	54
	161 > 119
	[C9H11]+
	12
	161 > 105
	[C8H9]+
	12

	Naproxen
	M01AE02
	Musculo-skeletal
	C14H14O3
	10.51
	231
	14
	231 > 185
	[C13H13O]+
	12
	231 > 170
	[C12H10O]+
	22

	Tramadol*
	N02AX02
	Nervous system
	C16H25NO2
	5.47
	264
	9
	264 > 246
	[C16H24NO]+
	10
	264 > 58
	[C3H8N]+
	17

	Antipyrine
	N02BB01
	Nervous system
	C11H12N2O
	5.12
	189
	54
	189 > 148
	[C11H12N2]2+
	18
	189 > 131
	[C8H5NO]+
	22

	4-Aminoantipyrine*
	N02BB03
	Nervous system
	C11H13N3O
	3.02
	204
	20
	204 > 94
	[C6H8N]+
	17
	204 > 56
	[C3H6N]+
	20

	Acetaminophen*
	N02BE01
	Nervous system
	C8H9NO2
	2.85
	152
	32
	152 > 110
	[C6H8NO]+
	20
	152 > 93
	[C6H5O]+
	20

	Topiramate*
	N03AX11
	Nervous system
	C12H21NO8S
	7.55
	340
	18
	340 > 264
	[C9H14NO6S]+
	6
	340 > 127
	[C7H11O2]+
	20

	Gabapentin*
	N03AX12
	Nervous system
	C9H17NO2
	3.47
	172
	27
	172 > 154
	[C8H12NO2]+
	10
	172 > 137
	[C7H12NO]+
	14

	Levetiracetam*
	N03AX14
	Nervous system
	C8H14N2O2
	3.14
	171
	25
	171 > 154
	[C8H12NO2]+
	5
	171 > 126
	[C7H12NO]+
	13

	Pregabalin*
	N03AX16
	Nervous system
	C8H17NO2
	3.42
	160
	29
	160 > 142
	[C8H14O2]+
	8
	160 > 84
	[C6H12]+
	14

	Rasagiline*
	N04BD02
	Nervous system
	C12H13N
	5.01
	172
	70
	172 > 117
	[C9H9]+
	14
	172 > 91
	[C7H7]+
	32

	Quetiapine
	N05AH04
	Nervous system
	C21H25N3O2S
	7.02
	384
	40
	384 > 253
	[C15H13N2S]+
	20
	384 > 210
	[C13H8NS]+
	40

	Diazepam*
	N05BA01
	Nervous system
	C16H13ClN2O
	10.35
	285
	30
	285 > 193
	[C9H6ClN2O]+
	33
	285 > 154
	[C11H8N]+
	25

	Amitriptyline*
	N06AA09
	Nervous system
	C20H23N
	8.97
	278
	32
	278 > 233
	[C18H17]+
	12
	278 > 91
	[C7H7]+
	22

	Fluoxetine*
	N06AB03
	Nervous system
	C17H18F3NO
	9.15
	310
	27
	310 > 148
	[C10H14N]+
	7
	310 > 44
	[C2H6N]+
	13

	Citalopram*
	N06AB04
	Nervous system
	C20H21N2FO
	7.84
	325
	10
	325 > 262
	[C18H16NO]+
	16
	325 > 109
	[C7H6F]+
	22

	Trazodone*
	N06AX05
	Nervous system
	C19H22ClN5O
	6.81
	372
	31
	372 > 176
	[C9H10N3O]+
	22
	372 > 148
	[C7H6N3O]+
	36

	Venlafaxine*
	N06AX16
	Nervous system
	C17H27NO2
	6.55
	278
	47
	278 > 121
	[C8H8O]+
	31
	278 > 58
	[C3H8N]+
	17

	Caffeine*
	N06BC01
	Nervous system
	C8H10N4O2
	4.01
	195
	22
	195 > 138
	[C6H8N3O]+
	18
	195 > 110
	[C5H7N3]+
	22

	Donepezil*
	N06DA02
	Nervous system
	C24H29NO3
	7.31
	380
	36
	380 > 243
	[C16H21NO]+
	36
	380 > 91
	[C7H7]+
	39

	Memantine*
	N06DX01
	Nervous system
	C12H21N
	6.51
	180
	30
	180 > 163
	[C12H19]+
	11
	180 > 107
	[C8H11]+
	21

	Chloroquine
	P01BA01
	Antiparasitic
	C18H26ClN3
	3.90
	320
	40
	320 > 247
	[C14H16ClN2]+
	11
	320 > 142
	[C9H20N]+
	17

	Hydroxychloroquine
	P01BA02
	Antiparasitic
	C18H26ClN3O
	3.68
	336
	10
	336 > 247
	[C14H16ClN2]+
	21
	336 > 158
	[C9H20NO]+
	21

	Tylosin
	QJ01FA90
	Antiinfective (vet)
	C46H77NO17
	8.15
	917
	24
	917 > 174
	[C9H18O3]+
	44
	917 > 101
	[C6H13O]+
	52

	Enrofloxacin
	QJ01MA90
	Antiinfective (vet)
	C19H22FN3O3
	5.16
	360
	18
	360 > 342
	[C19H21FN3O2]+
	18
	360 > 245
	[C13H8FNO3]+
	22

	Sarafloxacin
	QJ01MA98
	Antiinfective (vet)
	C20H17F2N3O3
	5.62
	386
	36
	386 > 340
	[C19H16F2N3O]+
	16
	386 > 300
	[C16H8F2NO3]+
	22

	Diflubenzuron
	QP53BC02
	Antiparasitic (vet)
	C14H9ClF2N2O2
	14.20
	311
	28
	311 > 156
	[C7H4F2NO]+
	12
	311 >141
	[C7H3F2O]+
	34

	Amylmetacresol*
	R02AA03
	Resoiratory system
	C12H18O
	15.34
	179
	32
	179 > 109
	[C8H13]+
	8
	179 > 71
	[C5H11]+
	8

	Fluticasone*
	R03BA05
	Resoiratory system
	C22H27F3O4S
	14.93
	501
	58
	501 > 314
	[C16H24FO3S]+
	12
	501 > 293
	[C17H19F2O2]+
	18

	Tiotropium*
	R03BB04
	Resoiratory system
	C19H22BrNO4S2
	6.91
	393
	55
	393 > 170
	[C9H16NO2]+
	29
	393 > 152
	[C9H14NO]+
	27

	Cloperastine
	R05DB21
	Resoiratory system
	C20H24ClNO
	9.71
	332
	42
	332 > 203
	[C13H12Cl]+
	18
	332 > 166
	[C13H10]+
	45

	Chlorpheniramine*
	R06AB04
	Resoiratory system
	C16H19ClN2
	5.85
	275
	6
	275 > 230
	[C14H13ClN]+
	18
	275 > 167
	[C9H10NCl]+
	43

	Norfloxacin*
	S01AE02
	Sensory organs
	C16H18FN3O3
	4.72
	320
	22
	320 > 302
	[C16H17FN3O2]+
	18
	320 > 276
	[C14H13FN2O3]+
	16

	Guanylurea¨
	
	
	C2H6N4O
	0.74
	103
	40
	103 > 86
	[C2H4N3O]+
	5
	103 > 60
	[CH4N2O]+
	7

	
	
	
	
	
	
	
	
	
	
	
	
	



Table SI2. Tentative molecular fragmentation characterization of new optimized pharmaceuticals in this study.
	Propranolol
	Manidipine
	Atorvastatin
	Gemfibrozil

	

	

	

	


	Fenofibrate
	Oxytetracyline
	Tetracycline
	Dexamethasone

	

	

	

	


	Doxycycline
	Trimethroprim
	Erythromycin
	Oxolinic Acid

	

	

	

	


	

	Flumequine
	Remdesivir
	Ritonavir
	Lopinavir

	

	

	

	


	Gemcitabine
	Capecitabine
	Tamoxifen
	Naproxen

	

	

	

	


	Antipyrine
	Quetiapine
	Chloroquine
	Hydroxychloroquine

	

	

	

	


	Tylosin
	Enrofloxacin
	Sarafloxacin
	Diflubenzuron

	

	

	

	


	Cloperastine
	
	
	

	

	
	
	




Table SI3. Concentrations of all 78 pharmaceuticals and metabolite in Llobregat and Besòs rivers of all sampling points and dates (ng L-1). Below detection limit (bdl). Below quantification limit (bql).
	Compound (ng L-1)
	Acetaminophen
	Pregabalin
	Rasagiline
	Sulfadiazina
	Sulfamethoxazole
	Gemcitabine
	Atenolol
	Cloperastine
	Guanylurea
	Metformin
	Ibuprofen
	Diclofenac
	Mycophenolic acid
	Bicalutamide
	Tetracycline
	Levetiracetam
	Amylmetacresol
	Propanolol
	Chlorpheniramine

	ATC Code
	N02BE01
	N03AX16
	N04BD02
	J01EC02
	J04AM08
	L01BC05
	C07AB03
	R05DB21
	Metabolite
	A10BA02
	M01AE01
	M01AB05
	L04AA06
	L02BB03
	D06AA04
	N03AX14
	R02AA03
	C07AA05
	R06AB04

	LL1A
	544
	bql
	bql
	278
	7
	bdl
	14
	197
	551
	304
	2844
	bql
	bql
	bdl
	bql
	24
	bql
	5
	bdl

	LL1B
	99
	bql
	bql
	271
	bql
	bdl
	2
	268
	291
	110
	2642
	bql
	bdl
	bdl
	bdl
	9
	bql
	6
	bql

	LL1C
	485
	bql
	359
	147
	16
	bdl
	10
	265
	974
	81
	2945
	bdl
	bql
	bdl
	bdl
	50
	bql
	8
	bql

	LL1D
	459
	bql
	492
	141
	16
	bdl
	18
	841
	879
	bdl
	2908
	bql
	bql
	bdl
	bql
	74
	bql
	5
	bql

	LL1E
	520
	bql
	578
	110
	22
	bdl
	12
	604
	1121
	88
	3262
	bql
	3
	bdl
	bdl
	71
	bql
	6
	bql

	LL1F
	141
	155
	1930
	83
	79
	bdl
	125
	504
	1127
	172
	2664
	bql
	88
	Bdl
	bql
	152
	bql
	21
	bql

	LL1G
	581
	bql
	444
	98
	21
	bdl
	13
	1296
	980
	126
	3274
	bql
	bql
	Bdl
	bql
	34
	bql
	3
	bql

	LL2A
	766
	44
	bdl
	bdl
	21
	bdl
	7
	29
	3074
	915
	409
	bql
	6
	bdl
	bdl
	40
	bql
	3
	bdl

	LL2B
	502
	bdl
	525
	bql
	11
	20
	11
	85
	1007
	308
	408
	bql
	9
	6
	bql
	51
	bdl
	7
	bdl

	LL2C
	483
	bql
	bdl
	15
	27
	bdl
	10
	81
	3103
	838
	1262
	30
	14
	5
	bdl
	22
	182
	8
	bdl

	LL2D
	642
	bql
	bdl
	42
	45
	11
	39
	43
	2409
	716
	270
	74
	27
	bql
	10
	28
	bdl
	7
	bdl

	LL2E
	193
	bql
	bdl
	bql
	27
	10
	8
	181
	716
	188
	354
	112
	27
	11
	bdl
	15
	bql
	10
	bdl

	LL2F
	3377
	80
	bdl
	47
	140
	8
	172
	47
	3695
	900
	669
	609
	328
	27
	bql
	88
	355
	34
	bdl

	LL2G
	92
	bql
	429
	18
	15
	15
	15
	21
	233
	53
	503
	bql
	bdl
	24
	bql
	4
	bdl
	bql
	bdl

	LL3A
	bdl
	59
	420
	bql
	20
	bdl
	14
	101
	3535
	804
	482
	bql
	21
	12
	bdl
	27
	156
	5
	bdl

	LL3B
	2085
	bql
	380
	11
	7
	10
	10
	52
	385
	730
	413
	bql
	18
	bdl
	bdl
	36
	bdl
	6
	bdl

	LL3C
	647
	46
	704
	13
	22
	7
	18
	52
	1087
	653
	530
	40
	26
	6
	bdl
	33
	138
	6
	bdl

	LL3D
	1232
	72
	483
	21
	35
	13
	37
	97
	2381
	894
	909
	65
	127
	bql
	bql
	85
	437
	10
	bdl

	LL3E
	646
	99
	1648
	20
	45
	bql
	93
	107
	1727
	898
	1643
	129
	288
	9
	bql
	190
	1198
	27
	bdl

	LL3F
	494
	106
	bdl
	28
	92
	8
	105
	241
	4094
	746
	4777
	301
	220
	25
	bql
	118
	2040
	51
	bdl

	LL3G
	3198
	47
	260
	16
	43
	bql
	11
	531
	1076
	226
	1772
	23
	12
	bdl
	bdl
	30
	496
	5
	bdl

	BS1A
	82
	bql
	bdl
	bdl
	bql
	bql
	2
	bdl
	bdl
	61
	bdl
	bdl
	bdl
	bdl
	bql
	29
	bql
	9
	bql

	BS1B
	398
	bql
	520
	51
	93
	bql
	71
	92
	3615
	424
	318
	bql
	bdl
	bdl
	29
	57
	bql
	21
	bql

	BS1C
	309
	bql
	410
	52
	109
	140
	184
	64
	1336
	232
	67
	28
	6
	bdl
	57
	27
	bql
	15
	bql

	BS1D
	107
	bql
	629
	76
	102
	71
	160
	102
	1205
	310
	163
	45
	10
	bdl
	27
	170
	bql
	13
	bql

	BS1E
	303
	108
	1095
	69
	106
	51
	252
	73
	8273
	2491
	249
	212
	5
	bdl
	170
	223
	bql
	11
	bql

	BS2A
	24
	bdl
	bql
	bql
	bdl
	bdl
	bdl
	53
	blq
	bql
	61
	bdl
	bdl
	bdl
	bdl
	bdl
	bql
	bql
	bdl

	BS2B
	30
	bql
	bdl
	bql
	17
	bdl
	9
	18
	705
	27
	134
	274
	26
	8
	43
	10
	394
	12
	bdl

	BS2C
	13
	bql
	bdl
	bql
	12
	bql
	8
	6
	560
	31
	1080
	112
	20
	bdl
	bdl
	bdl
	140
	bdl
	bdl

	BS2D
	17
	bql
	178
	bql
	15
	bql
	19
	7
	314
	34
	62
	199
	31
	bdl
	bdl
	13
	bdl
	bdl
	bdl

	BS2E
	32
	bql
	349
	14
	24
	6
	41
	17
	795
	142
	139
	267
	147
	bdl
	bdl
	5
	209
	bdl
	bdl

	BS3A
	452
	bql
	3745
	34
	73
	bql
	90
	12
	2366
	391
	342
	62
	33
	bql
	bql
	39
	233
	31
	bql

	BS3B
	87
	bql
	3103
	54
	135
	162
	196
	26
	3110
	234
	197
	665
	137
	6
	bql
	34
	466
	13
	bdl

	BS3C
	100
	bql
	2859
	73
	122
	77
	220
	13
	3285
	370
	175
	372
	62
	bql
	bql
	28
	975
	34
	bdl

	BS3D
	107
	76
	2858
	50
	96
	46
	273
	23
	1925
	3242
	1150
	334
	244
	15
	bql
	69
	1289
	35
	bdl

	BS3E
	89
	106
	2132
	60
	99
	35
	334
	25
	1707
	4576
	380
	417
	349
	7
	bql
	106
	2032
	33
	bdl









Table SI3. (cont). Concentrations of all 78 pharmaceuticals and metabolite in Llobregat and Besòs rivers of all sampling points and dates (ng L-1). Below detection limit (bdl). Below quantification limit (bql).
	Compound (ng L-1)
	Pentoxifylline
	Diazepam
	Vildagliptin
	Verapamil
	Rosuvastatin
	Clarithromycin
	Oxolinic Acid
	Gabapentin
	Citalopram
	Topiramate
	Donepezil
	Pantoprazole
	Tiotropium
	Fluticasone
	Diflubenzuron
	Doxycycline
	Caffeine
	Lidocaine
	Sulfapyridine
	Scopolamine

	ATC Code
	C04AD03
	N05BA01
	A10BH02
	C08DA01
	C10BA06
	J01FA09
	J01MB05
	N03AX12
	N06AB04
	N03AX11
	N06DA02
	A02BC02
	R03BB04
	R03BA05
	QP53BC02
	J01AA02
	N06BC01
	C01BB01
	J01EB04
	A04AD01

	LL1A
	4
	bdl
	18
	6
	bdl
	4
	bql
	48
	8
	22
	6
	bdl
	bdl
	323
	bql
	bdl
	214
	6
	939
	2

	LL1B
	bql
	bdl
	5
	2
	bdl
	1
	bql
	35
	4
	bql
	bdl
	bdl
	bdl
	331
	bql
	bdl
	104
	3
	1967
	bql

	LL1C
	5
	bdl
	18
	1
	bdl
	2
	bql
	174
	9
	63
	1
	bdl
	bdl
	387
	bdl
	bdl
	207
	22
	1614
	bql

	LL1D
	7
	bdl
	27
	61
	bdl
	18
	4
	250
	48
	93
	26
	bdl
	bdl
	389
	bql
	bdl
	358
	37
	781
	2

	LL1E
	9
	bql
	23
	4
	bdl
	10
	4
	274
	20
	78
	2
	bdl
	bdl
	410
	bdl
	bdl
	320
	44
	584
	bql

	LL1F
	50
	49
	618
	2
	74
	85
	4
	1110
	57
	315
	1
	bdl
	bdl
	373
	bdl
	bdl
	555
	504
	298
	2

	LL1G
	9
	bdl
	30
	1
	bdl
	9
	9
	236
	13
	101
	bdl
	bdl
	bdl
	402
	bql
	bdl
	319
	66
	3090
	bdl

	LL2A
	5
	4
	22
	1
	bql
	3
	bdl
	119
	17
	24
	2
	98
	bql
	bql
	bdl
	bql
	279
	8
	22
	2

	LL2B
	4
	5
	11
	49
	bql
	33
	15
	66
	24
	960
	68
	232
	bql
	bdl
	bql
	bql
	238
	8
	96
	4

	LL2C
	3
	5
	26
	2
	bql
	5
	15
	93
	35
	700
	3
	132
	bdl
	bdl
	bql
	bql
	262
	18
	22
	bql

	LL2D
	12
	2
	43
	1
	bql
	5
	22
	158
	20
	317
	4
	147
	7
	bdl
	bql
	35
	337
	77
	50
	3

	LL2E
	5
	10
	20
	4
	bql
	9
	11
	53
	57
	479
	4
	44
	bdl
	bdl
	26
	bql
	140
	30
	21
	bql

	LL2F
	56
	114
	154
	2
	11
	31
	bdl
	282
	141
	101
	2
	187
	9
	bdl
	bql
	bql
	550
	562
	81
	2

	LL2G
	4
	13
	25
	bdl
	bdl
	1
	bql
	34
	6
	37
	1
	bdl
	bdl
	bdl
	bql
	bql
	36
	44
	7
	bdl

	LL3A
	7
	4
	19
	80
	bql
	87
	bdl
	114
	24
	87
	118
	bdl
	bdl
	bql
	bdl
	bql
	373
	10
	28
	2

	LL3B
	3
	4
	9
	1
	bql
	5
	bql
	69
	11
	110
	3
	60
	bdl
	bql
	bdl
	bdl
	487
	10
	17
	2

	LL3C
	6
	6
	38
	2
	bql
	9
	bdl
	146
	46
	100
	3
	120
	bdl
	bql
	bdl
	bdl
	297
	52
	43
	bql

	LL3D
	13
	7
	41
	3
	bql
	16
	bql
	198
	43
	813
	5
	93
	bql
	bql
	bdl
	bql
	750
	82
	31
	2

	LL3E
	43
	40
	93
	2
	bql
	18
	bql
	302
	52
	148
	3
	574
	7
	bdl
	bdl
	bql
	1231
	248
	124
	3

	LL3F
	38
	59
	101
	3
	9
	26
	bql
	293
	109
	47
	4
	634
	7
	bdl
	bdl
	17
	863
	417
	69
	3

	LL3G
	5
	9
	37
	1
	bql
	7
	7
	153
	13
	493
	3
	240
	bdl
	bql
	bdl
	bql
	276
	156
	38
	4

	BS1A
	bql
	bdl
	bdl
	bdl
	bql
	17
	bdl
	5
	bdl
	bdl
	bdl
	bdl
	268
	bdl
	bdl
	32
	5
	203
	5
	14

	BS1B
	13
	58
	bdl
	4
	74
	1
	260
	70
	237
	24
	3
	bql
	198
	bdl
	bql
	289
	203
	378
	7
	177

	BS1C
	5
	56
	bdl
	8
	46
	2
	255
	79
	225
	57
	4
	bql
	216
	bql
	bql
	182
	378
	357
	bql
	281

	BS1D
	10
	73
	bdl
	16
	38
	2
	266
	78
	296
	48
	6
	bql
	135
	bql
	bql
	269
	357
	335
	7
	90

	BS1E
	7
	91
	bdl
	17
	49
	1
	578
	84
	380
	18
	3
	4
	173
	bdl
	bql
	1457
	335
	333
	3
	77

	BS2A
	bql
	bql
	bdl
	7
	bdl
	bdl
	bdl
	bdl
	bql
	63
	2
	bdl
	bql
	bdl
	bdl
	bdl
	18
	2
	6
	bdl

	BS2B
	12
	13
	12
	18
	7
	52
	97
	24
	42
	110
	2
	bdl
	bdl
	bdl
	514
	57
	112
	95
	31
	bql

	BSC
	5
	4
	bdl
	3
	bql
	2
	9
	12
	bdl
	31
	bql
	bdl
	bdl
	bdl
	91
	bql
	32
	5
	19
	bdl

	BS2D
	10
	9
	bdl
	bdl
	bql
	1
	18
	9
	3
	482
	bql
	bql
	bdl
	bdl
	203
	bql
	47
	3
	23
	bdl

	BS2E
	165
	17
	2
	6
	bql
	2
	bql
	22
	2
	94
	bql
	bdl
	bdl
	bdl
	bdl
	bdl
	248
	7
	44
	bdl

	BS3A
	15
	12
	51
	11
	17
	75
	bql
	153
	76
	340
	3
	bql
	bql
	bdl
	bdl
	bdl
	36
	26
	11
	1

	BS3B
	88
	23
	40
	bdl
	bdl
	71
	bql
	132
	95
	206
	2
	bql
	bdl
	bdl
	bdl
	bdl
	187
	808
	40
	bql

	BS3C
	74
	17
	68
	1
	31
	58
	bql
	140
	88
	383
	2
	32
	bql
	bdl
	bdl
	bdl
	130
	779
	63
	bql

	BS3D
	161
	21
	73
	1
	69
	47
	bql
	344
	94
	416
	2
	14
	bql
	bql
	bdl
	bdl
	366
	477
	44
	bql

	BS3E
	240
	22
	78
	1
	79
	57
	bql
	487
	108
	387
	3
	24
	bql
	bdl
	bdl
	bdl
	551
	469
	49
	bql









Table SI3. (cont). Concentrations of all 78 pharmaceuticals and metabolite in Llobregat and Besòs rivers of all sampling points and dates (ng L-1). Below detection limit (bdl). Below quantification limit (bql).
	Compound (ng L-1)
	Norfloxacin
	Ciprofloxacin
	Amoxicillin
	Levofloxacin
	Enrofloxacin
	Oxytetracycline
	Trimethoprim
	Sarafloxacin
	Tylosin
	Chlortetracycline
	Memantine
	4-Aminoantipyrine
	Fluoxetine
	Megestrol
	Losartan
	Amiodarone
	Antipyrine
	Ifosfamide
	Tramadol
	Amitriptyline

	ATC Code
	S01AE02
	J01MA02
	J01CA04
	J01MA12
	QJ01MA90
	D06AA03
	J01EA01
	QJ01MA98
	QJ01FA90
	D06AA02
	N06DX01
	N02BB03
	N06AB03
	L02AB01
	C09CA01
	C01BD01
	N02BB01
	L01AA06
	N02AX02
	N06AA09

	LL1A
	867
	bdl
	bdl
	49
	bdl
	53
	bdl
	bdl
	bql
	bdl
	bql
	bql
	3
	105
	bql
	181
	22
	bql
	50
	1220

	LL1B
	2792
	bdl
	bdl
	bql
	bql
	56
	bdl
	bdl
	bdl
	bql
	bql
	bql
	2
	171
	2
	187
	121
	bdl
	92
	3397

	LL1C
	94
	bql
	bdl
	bql
	bdl
	112
	bdl
	bql
	bdl
	bdl
	4
	bql
	1
	61
	bql
	181
	607
	bql
	100
	2107

	LL1D
	bql
	bql
	bdl
	97
	bql
	76
	bdl
	bdl
	bdl
	bql
	7
	10
	6
	23
	2
	184
	165
	bql
	195
	2402

	LL1E
	173
	bql
	bdl
	19
	bdl
	64
	bdl
	bql
	bdl
	bdl
	6
	bql
	3
	91
	bql
	190
	221
	bdl
	198
	2641

	LL1F
	119
	96
	bdl
	39
	bdl
	104
	12
	31
	20
	bdl
	37
	52
	1
	341
	48
	156
	505
	bql
	921
	1483

	LL1G
	78
	bql
	bdl
	bql
	bdl
	80
	bdl
	bql
	bdl
	bql
	6
	11
	1
	156
	bdl
	184
	289
	bql
	212
	2320

	LL2A
	31
	bql
	bql
	bql
	3
	bql
	8
	bdl
	bdl
	bdl
	7
	bql
	1
	bdl
	63
	bdl
	bql
	bql
	254
	11

	LL2B
	168
	bql
	bql
	86
	4
	bql
	13
	bql
	bql
	bdl
	8
	bql
	66
	29
	30
	46
	36
	bql
	102
	57

	LL2C
	1546
	bql
	14
	45
	5
	bql
	10
	bdl
	bdl
	bql
	7
	bql
	5
	19
	94
	bql
	bql
	4
	355
	10

	LL2D
	173
	bql
	bdl
	92
	9
	bql
	28
	67
	bdl
	bql
	11
	42
	5
	bql
	159
	bql
	114
	4
	575
	7

	LL2E
	56
	bql
	bdl
	bql
	5
	bql
	bql
	bdl
	bdl
	bdl
	5
	bql
	11
	bql
	374
	bql
	38
	bql
	206
	222

	LL2F
	81
	bql
	31
	57
	23
	bql
	275
	bdl
	bql
	bdl
	33
	228
	9
	61
	1171
	bql
	228
	4
	1456
	31

	LL2G
	20
	bql
	bdl
	bql
	3
	bql
	14
	bdl
	bql
	bdl
	10
	bql
	1
	bql
	234
	bql
	70
	bql
	277
	2

	LL3A
	45
	bdl
	bdl
	bql
	bql
	bql
	bql
	bql
	bql
	bdl
	4
	bql
	58
	106
	65
	bql
	20
	3
	172
	27

	LL3B
	243
	bql
	16
	55
	7
	43
	9
	bdl
	bdl
	bdl
	7
	bql
	2
	19
	34
	bdl
	bdl
	bdl
	93
	bdl

	LL3C
	119
	bdl
	20
	bql
	3
	47
	bql
	bdl
	bdl
	bdl
	9
	12
	7
	16
	124
	34
	38
	3
	220
	15

	LL3D
	127
	bql
	42
	63
	5
	68
	13
	bql
	bql
	bdl
	11
	32
	7
	19
	341
	bql
	58
	3
	289
	bdl

	LL3E
	128
	bql
	55
	83
	9
	106
	30
	bdl
	bql
	bdl
	23
	106
	5
	18
	733
	bql
	97
	3
	570
	169

	LL3F
	247
	bql
	27
	118
	11
	118
	49
	bql
	bql
	bdl
	30
	177
	18
	18
	960
	bql
	129
	bql
	640
	58

	LL3G
	198
	bql
	12
	54
	3
	bdl
	bql
	bdl
	bdl
	bdl
	7
	482
	6
	22
	238
	bql
	83
	3
	343
	5

	BS1A
	177
	bdl
	bql
	bdl
	bdl
	bql
	bdl
	bdl
	29
	bql
	bdl
	bql
	bdl
	bql
	83
	bql
	bql
	bdl
	bdl
	bdl

	BS1B
	281
	bql
	29
	bql
	8
	41
	bql
	bql
	bql
	bql
	73
	bql
	441
	228
	64
	62
	bql
	909
	33
	311

	BS1C
	90
	bql
	38
	bql
	4
	bql
	bql
	bql
	bql
	bql
	196
	10
	416
	349
	73
	104
	bql
	653
	29
	349

	BS1D
	77
	bql
	42
	bql
	3
	48
	bql
	bql
	bql
	bql
	434
	13
	338
	376
	59
	88
	bql
	697
	32
	499

	BS1E
	73
	bql
	56
	bql
	bdl
	47
	bql
	bql
	bql
	bql
	97
	bdl
	431
	580
	62
	87
	bql
	802
	28
	517

	BS2A
	82
	bdl
	bdl
	bql
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bql
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	6
	4

	BS2B
	111
	95
	bdl
	bql
	72
	46
	14
	25
	bql
	bql
	16
	bql
	4
	bdl
	367
	29
	63
	17
	195
	12

	BS2C
	39
	106
	bdl
	bdl
	bdl
	bdl
	bql
	bdl
	bdl
	bql
	51
	bql
	bdl
	bql
	74
	bql
	36
	bql
	11
	4

	BS2D
	58
	98
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bql
	36
	bql
	bdl
	bdl
	72
	bdl
	38
	bql
	17
	3

	BS2E
	77
	97
	bdl
	bql
	4
	bdl
	bql
	bdl
	bdl
	bdl
	33
	bql
	bdl
	bdl
	125
	14
	36
	bdl
	13
	5

	BS3A
	144
	bql
	bdl
	49
	39
	bql
	42
	bql
	bql
	bql
	39
	91
	5
	bdl
	163
	bdl
	122
	bql
	448
	14

	BS3B
	356
	bql
	45
	56
	10
	bql
	52
	bql
	bql
	bql
	1705
	234
	20
	21
	734
	bql
	165
	bql
	969
	42

	BS3C
	679
	bql
	35
	68
	9
	bql
	45
	bql
	bql
	bql
	1643
	257
	21
	bql
	576
	65
	153
	bql
	1114
	46

	BS3D
	658
	bql
	11
	46
	4
	50
	34
	bql
	bql
	bql
	952
	146
	22
	bql
	664
	bql
	165
	3
	972
	54

	BS3E
	1069
	bql
	22
	102
	10
	88
	43
	bql
	bql
	bql
	935
	130
	23
	bdl
	767
	bql
	182
	4
	1001
	54









Table SI3. (cont). Concentrations of all 78 pharmaceuticals and metabolite in Llobregat and Besòs rivers of all sampling points and dates (ng L-1). Below detection limit (bdl). Below quantification limit (bql).
	Compound (ng L-1)
	Venlafaxine
	Prednisone
	Trazodone
	Manidipine
	Flumequine
	Erythromycin
	Naproxen
	Gemfibrozil
	Chloroquine
	Hydroxichloroquine
	Capecitabine
	Fenofibrate
	Tamoxifen
	Quetiapine
	Dexomethasone
	Atorvastatin
	Remedesivir
	Lopinivir
	Ritonavir

	ATC Code
	N06AX16
	S02BA03
	N06AX05
	C08CA11
	J01MB07
	J01FA01
	M01AE02
	C10AB04
	P01BA01
	P01BA02
	L01BC06
	C10BA03
	L02BA01
	N05AH04
	H02AB02
	C10AA05
	J05AB16
	J05AR10
	J05AE03

	LL1A
	47
	117
	1
	bdl
	bql
	bdl
	bql
	192
	17
	bql
	bdl
	41
	bdl
	5
	bdl
	bdl
	bdl
	bdl
	bdl

	LL1B
	22
	bql
	1
	bdl
	bdl
	bdl
	bdl
	174
	35
	15
	bdl
	42
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl

	LL1C
	79
	92
	4
	bdl
	bdl
	bdl
	bdl
	250
	39
	9
	bdl
	43
	bdl
	bql
	bdl
	bdl
	bdl
	bdl
	bdl

	LL1D
	151
	47
	7
	bdl
	bdl
	bdl
	bdl
	308
	17
	bql
	1
	39
	bdl
	bql
	bdl
	bdl
	bdl
	bdl
	bdl

	LL1E
	149
	96
	5
	bdl
	bdl
	bdl
	12
	bdl
	11
	bql
	1
	33
	bdl
	2
	bdl
	bdl
	bdl
	bdl
	bdl

	LL1F
	457
	187
	21
	bql
	bdl
	548
	144
	233
	1015
	bql
	8
	34
	bdl
	15
	bdl
	bdl
	bdl
	bdl
	bdl

	LL1G
	144
	134
	5
	bdl
	bdl
	bdl
	13
	121
	8
	bql
	bdl
	37
	bdl
	2
	bdl
	bdl
	bdl
	bdl
	bdl

	LL2A
	67
	bdl
	5
	bdl
	5
	bdl
	126
	156
	bdl
	bql
	9
	13
	bdl
	4
	189
	bdl
	2
	bdl
	bql

	LL2B
	32
	bdl
	5
	5
	19
	bql
	42
	250
	44
	96
	bdl
	13
	bdl
	bdl
	155
	bql
	28
	16
	17

	LL2C
	120
	bdl
	9
	bql
	bdl
	bql
	80
	279
	bql
	10
	bdl
	13
	bdl
	3
	102
	3
	bql
	7
	7

	LL2D
	196
	bdl
	17
	bql
	23
	bql
	75
	bdl
	8
	bql
	1
	bdl
	bdl
	3
	67
	10
	2
	bql
	bdl

	LL2E
	78
	bdl
	22
	bql
	10
	bql
	144
	244
	bql
	13
	1
	14
	bql
	13
	116
	21
	4
	2
	3

	LL2F
	247
	bdl
	33
	bql
	18
	289
	341
	519
	4
	bdl
	10
	4
	bdl
	18
	363
	72
	2
	bql
	bql

	LL2G
	44
	bdl
	1
	bdl
	8
	bql
	bql
	220
	bdl
	bdl
	1
	7
	bdl
	2
	60
	bdl
	bdl
	2
	bql

	LL3A
	79
	bql
	4
	bql
	bdl
	bql
	165
	bdl
	97
	30
	bdl
	14
	bdl
	5
	168
	bql
	89
	92
	92

	LL3B
	51
	135
	6
	bdl
	bdl
	bql
	113
	157
	35
	13
	bdl
	12
	bdl
	4
	550
	bql
	bql
	6
	bdl

	LL3C
	173
	bdl
	13
	bql
	bdl
	bql
	140
	596
	14
	9
	bdl
	12
	bql
	3
	482
	6
	3
	11
	4

	LL3D
	201
	bdl
	13
	bdl
	bdl
	bql
	257
	432
	78
	bql
	4
	19
	bql
	8
	530
	15
	5
	14
	3

	LL3E
	283
	267
	24
	bdl
	bdl
	204
	716
	1431
	63
	bdl
	5
	14
	bql
	11
	478
	39
	2
	13
	bdl

	LL3F
	275
	bdl
	55
	bql
	bdl
	285
	819
	1968
	28
	bdl
	5
	23
	bql
	46
	658
	68
	5
	47
	8

	LL3G
	71
	bdl
	8
	bql
	bdl
	bql
	187
	669
	36
	bql
	1
	11
	bql
	5
	469
	bql
	3
	34
	3

	BS1A
	bdl
	bql
	bdl
	19
	bdl
	bdl
	214
	407
	28
	9
	10
	19
	bdl
	2
	4
	10
	8
	11
	4

	BS1B
	171
	bql
	4
	bql
	549
	bdl
	112
	458
	15
	bql
	6
	11
	bdl
	bql
	bql
	35
	bdl
	5
	bdl

	BS1C
	142
	bql
	5
	5
	447
	bdl
	191
	584
	30
	bql
	4
	9
	bdl
	bql
	11
	43
	bql
	6
	bql

	BS1D
	121
	bql
	4
	bql
	432
	bdl
	610
	604
	20
	11
	7
	8
	bdl
	2
	17
	56
	bdl
	3
	bdl

	BS1E
	134
	48
	6
	bql
	499
	bdl
	512
	348
	7
	bql
	7
	10
	bdl
	2
	bql
	23
	bdl
	4
	bdl

	BS2A
	bql
	bdl
	1
	bdl
	bdl
	bdl
	bdl
	bdl
	28
	15
	2
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl

	BS2B
	156
	30
	14
	bdl
	95
	bdl
	56
	196
	24
	36
	4
	bql
	18
	bdl
	26
	bdl
	4
	bdl
	34

	BS2C
	6
	bdl
	3
	bdl
	11
	bdl
	50
	421
	13
	19
	2
	bql
	83
	bdl
	14
	bdl
	30
	bdl
	31

	BS2D
	6
	bdl
	2
	bdl
	18
	bdl
	76
	415
	5
	14
	1
	5
	14
	bdl
	33
	bdl
	21
	bdl
	16

	BS2E
	9
	bdl
	5
	bdl
	bdl
	bql
	641
	508
	5
	9
	1
	7
	bql
	bdl
	156
	bdl
	108
	bdl
	42

	BS3A
	358
	bdl
	39
	bdl
	7
	429
	125
	388
	26
	13
	1
	17
	5
	bdl
	42
	3
	16
	bdl
	15

	BS3B
	653
	bdl
	47
	bdl
	9
	223
	182
	2862
	12
	10
	1
	20
	5
	bdl
	34
	5
	194
	bql
	19

	BS3C
	734
	54
	114
	bdl
	bql
	277
	1197
	1661
	23
	15
	1
	13
	10
	bdl
	13
	6
	188
	bdl
	12

	BS3D
	698
	89
	46
	bdl
	bql
	132
	776
	1632
	24
	15
	1
	13
	108
	3
	87
	bql
	220
	bdl
	16

	BS3E
	765
	bdl
	64
	bdl
	bql
	177
	1174
	1393
	20
	13
	1
	16
	bql
	5
	105
	4
	225
	bql
	32






[bookmark: OLE_LINK1][bookmark: _Hlk165020285]Table SI4. List of compounds by cluster. The center columns indicate whether the median concentration exceeds 10 ng L-1 (p-value higher than 0.05 at Wilcoxon exact test), red means this limit is exceeded in both rivers, green that is only exceeded in Besòs, and blue, only in Llobregat. P-value not available (p-n.a). <LOQ: below quantification limit. Pharmaceuticals with non-significant p-value are not marked with any colour.
	
	Besòs
	
	
	Llobregat

	CLUSTER 1
	Median (ng L-1)
	p-value
	
	
	Median (ng L-1)
	p-value

	Acetaminophen
	99
	<0.001
	
	
	564
	<0.001

	Amylmetacresol
	220
	0.001
	
	
	94
	0.002

	Caffeine
	193
	<0.001
	
	
	329
	<0.001

	Gabapentin
	78
	0.002
	
	
	163
	<0.001

	Gemfibrozil
	526
	<0.001
	
	
	265
	<0.001

	Guanylurea
	1640
	<0.001
	
	
	1644
	<0.001

	Ibuprofen
	205
	<0.001
	
	
	1658
	<0.001

	Lidocaine
	245
	0.002
	
	
	52
	0.001

	Metformin
	272
	<0.001
	
	
	478
	<0.001

	Norfloxacin
	180
	<0.001
	
	
	144
	<0.001

	Rasagiline
	1198
	0.001
	
	
	310
	0.001

	Topiramate
	194
	0.001
	
	
	189
	<0.001

	Tramadol
	235
	0.002
	
	
	272
	<0.001

	Venlafaxine
	212
	0.006
	
	
	126
	<0.001

	CLUSTER 2
	Median (ng L-1)
	p-value
	
	
	Median (ng L-1)
	p-value

	Atenolol
	122
	0.003
	
	
	16
	0.002

	Ciprofloxacin
	53
	0.001
	
	
	18
	0.149

	Dexamethasone
	24
	0.008
	
	
	235
	0.001

	Diclofenac
	188
	0.001
	
	
	27
	0.077

	Losartan
	220
	<0.001
	
	
	132
	0.001

	Memantine
	235
	0.001
	
	
	8
	0.867

	Mycophenolic acid
	35
	0.012
	
	
	18
	0.044

	Naproxen
	355
	<0.001
	
	
	109
	0.001

	Sulfamethoxazole
	62
	0.002
	
	
	26
	<0.001

	CLUSTER 3
	Median (ng L-1)
	p-value
	
	
	Median (ng L-1)
	p-value

	Amiodarone
	32
	0.174
	
	
	83
	0.082

	Amitriptyline
	48
	0.025
	
	
	638
	0.001

	Antipyrine
	64
	0.014
	
	
	101
	<0.001

	Citalopram
	94
	0.006
	
	
	30
	<0.001

	Cloperastine
	33
	0.004
	
	
	181
	<0.001

	Fluticasone
	<LOQ
	p-n.a.
	
	
	166
	0.351

	Levetiracetam
	36
	0.003
	
	
	49
	<0.001

	Levofloxacin
	28
	0.012
	
	
	27
	<0.001

	Megestrol
	<LOQ
	p-n.a.
	
	
	45
	<0.001

	Oxytetracycline
	27
	0.007
	
	
	54
	<0.001

	Pregabalin
	<LOQ
	p-n.a..
	
	
	<LOQ
	p-n.a.

	Sulfadiazine
	37
	0.011
	
	
	51
	0.001

	Sulfapyridine
	23
	0.032
	
	
	183
	<0.001






	
	Besòs
	
	
	Llobregat

	CLUSTER 4
	Median (ng L-1)
	p-value
	
	
	Median (ng L-1)
	p-value

	Aminoantipyrine
	49
	0.295
	
	
	21
	0.266

	Chloroquine
	19
	0.003
	
	
	25
	0.01

	Chlorpheniramine
	<LOQ
	p-n.a.
	
	
	<LOQ
	p-n.a.

	Chlortetracycline
	14
	0.205
	
	
	<LOQ
	p-n.a.

	Clarithromycin
	27
	0.189
	
	
	12
	0.289

	Erithromycin
	69
	0.399
	
	
	<LOQ
	p-n.a.

	Fenofibrate
	10
	0.421
	
	
	21
	0.002

	Hydroxychloroquine
	12
	0.091
	
	
	<LOQ
	p-n.a.

	Pantoprazole
	<LOQ
	p-n.a.
	
	
	82
	0.007

	Pentoxifylline
	41
	0.122
	
	
	8
	0.851

	Prednisone
	<LOQ
	p-n.a.
	
	
	48
	0.044

	Propanolol
	15
	0.082
	
	
	7
	0.888

	Trazodone
	22
	0.356
	
	
	10
	0.5

	Vildagliptin
	20
	0.377
	
	
	30
	<0.001

	CLUSTER 5
	Median (ng L-1)
	p-value
	
	
	Median (ng L-1)
	p-value

	Amoxicillin
	20
	0.082
	
	
	<LOQ
	p-n.a.

	Atorvastatin
	6
	0.623
	
	
	4
	0.881

	Diazepam
	20
	0.012
	
	
	6
	0.881

	Doxycycline
	30
	0.205
	
	
	<LOQ
	p-n.a.

	Flumequine
	48
	0.275
	
	
	<LOQ
	p-n.a.

	Fluoxetine
	21
	0.037
	
	
	5
	0.983

	Gemcitabine
	32
	0.091
	
	
	<LOQ
	p-n.a.

	Ifosfamide
	9
	0.579
	
	
	<LOQ
	p-n.a.

	Oxolinic acid
	50
	0.295
	
	
	<LOQ
	p-n.a.

	Rosuvastatin
	25
	0.074
	
	
	<LOQ
	p-n.a.

	Scopolamine
	8
	0.623
	
	
	<LOQ
	p-n.a.

	Tetracycline
	14
	0.399
	
	
	<LOQ
	p-n.a.

	Tiotropium
	68
	0.399
	
	
	<LOQ
	p-n.a.









Table SI4 (cont). List of compounds by cluster. The center columns indicate whether the median concentration exceeds 10 ng L-1 (p-value higher than 0.05 at Wilcoxon exact test), red means this limit is exceeded in both rivers, green that is only exceeded in Besòs, and blue, only in Llobregat. P-value not available (p-n.a). <LOQ: below quantification limit. Pharmaceuticals with non-significant p-value are not marked with any colour.

	
	Besòs
	
	
	LLobregat

	CLUSTER 6
	Median (ng L-1)
	p-value
	
	
	Median (ng L-1)
	p-value

	Bicalutamide
	<LOQ
	p-n.a.
	
	
	<LOQ
	p-n.a.

	Capecitabine
	3
	1.000
	
	
	1
	1.000

	Diflubenzuron
	<LOQ
	p-n.a.
	
	
	<LOQ
	p-n.a.

	Donepezil
	2
	1
	
	
	3
	0.974

	Enrofloxacin
	5
	0.953
	
	
	4
	0.999

	Lopinavir
	2
	1.000
	
	
	7
	0.928

	p-n.a.Manidipine
	<LOQ
	p-n.a.
	
	
	<LOQ
	p-n.a.

	Quetiapine
	<LOQ
	p-n.a.
	
	
	5
	0.994

	Remdesivir
	55
	0.066
	
	
	<LOQ
	p-n.a.

	Ritonavir
	16
	0.239
	
	
	<LOQ
	p-n.a.

	Sarafloxacin
	<LOQ
	p-n.a.
	
	
	<LOQ
	p-n.a.

	Tamoxifen
	5
	0.889
	
	
	<LOQ
	p-n.a.

	Trimethoprim
	18
	0.377
	
	
	8
	0.711

	Tylosin
	<LOQ
	p-n.a.
	
	
	<LOQ
	p-n.a.

	Verapamil
	5
	0.983
	
	
	2
	0.974





Table SI5. Risk quotient (RQ) of each pharmaceutical and metabolite with concentrations surpassing EMA threshold (10 ng L-1) in at least one river by sampling point and date. EC50 values not available (n.a) and not detected because result was below MDL (n.d). 
	
	Acetaminophen
	Rasagiline
	Sulfadiazina
	Sulfamethoxazole
	Atenolol
	Cloperastine
	Guanylurea
	Metformin
	Ibuprofen
	Diclofenac
	Mycophenolic acid
	Levetiracetam
	Amylmetacresol
	Diazepam
	Vildagliptin
	Gabapentin
	Citalopram
	Topiramate
	Pantoprazole
	Caffeine

	LL1A
	0.0054
	n.a
	0.0015
	0.0003
	0.00005
	n.a
	n.a
	0.0047
	0.0729
	0.00001
	0.00001
	0.0002
	0.0094
	n.d
	n.a
	0.0005
	0.0003
	n.a
	n.a
	0.0013

	LL1B
	0.0010
	n.a
	0.0014
	0.00003
	0.00001
	n.a
	n.a
	0.0017
	0.0677
	0.00001
	0.000005
	0.0001
	0.0129
	n.d
	n.a
	0.0004
	0.0001
	n.a
	n.a
	0.0006

	LL1C
	0.0048
	n.a
	0.0008
	0.0007
	0.00003
	n.a
	n.a
	0.0013
	0.0755
	0.000003
	0.00001
	0.0005
	0.0087
	n.d
	n.a
	0.0017
	0.0003
	n.a
	n.a
	0.0013

	LL1D
	0.0046
	n.a
	0.0007
	0.0006
	0.0001
	n.a
	n.a
	0.0016
	0.0746
	0.00002
	0.00002
	0.0007
	0.0187
	n.d
	n.a
	0.0025
	0.0016
	n.a
	n.a
	0.0022

	LL1E
	0.0052
	n.a
	0.0006
	0.0009
	0.00004
	n.a
	n.a
	0.0014
	0.0836
	0.00001
	0.00003
	0.0007
	0.0084
	0.00004
	n.a
	0.0027
	0.0007
	n.a
	n.a
	0.0020

	LL1F
	0.0014
	n.a
	0.0004
	0.0031
	0.0004
	n.a
	n.a
	0.0027
	0.0683
	0.00003
	0.0009
	0.0015
	0.0190
	0.0035
	n.a
	0.0111
	0.0020
	n.a
	n.a
	0.0034

	LL1G
	0.0058
	n.a
	0.0005
	0.0008
	0.0000
	n.a
	n.a
	0.0020
	0.0839
	0.00003
	0.00001
	0.0003
	0.0145
	0.00002
	n.a
	0.0024
	0.0004
	n.a
	n.a
	0.0020

	LL2A
	0.0077
	n.a
	n.d
	0.0008
	0.00002
	n.a
	n.a
	0.0143
	0.0105
	0.0001
	0.0001
	0.0004
	0.0563
	0.0003
	n.a
	0.0012
	0.0006
	n.a
	n.a
	0.0017

	LL2B
	0.0050
	n.a
	0.0000
	0.0004
	0.00004
	n.a
	n.a
	0.0048
	0.0105
	0.0001
	0.0001
	0.0005
	n.d
	0.0004
	n.a
	0.0007
	0.0008
	n.a
	n.a
	0.0015

	LL2C
	0.0048
	n.a
	0.0001
	0.0011
	0.00003
	n.a
	n.a
	0.0131
	0.0323
	0.0002
	0.0001
	0.0002
	0.1823
	0.0003
	n.a
	0.0009
	0.0012
	n.a
	n.a
	0.0016

	LL2D
	0.0064
	n.a
	0.0002
	0.0018
	0.0001
	n.a
	n.a
	0.0112
	0.0069
	0.0006
	0.0003
	0.0003
	n.d
	0.0001
	n.a
	0.0016
	0.0007
	n.a
	n.a
	0.0021

	LL2E
	0.0019
	n.a
	0.0000
	0.0011
	0.00003
	n.a
	n.a
	0.0029
	0.0091
	0.0009
	0.0003
	0.0001
	0.0622
	0.0007
	n.a
	0.0005
	0.0020
	n.a
	n.a
	0.0009

	LL2F
	0.0338
	n.a
	0.0003
	0.0055
	0.0006
	n.a
	n.a
	0.0141
	0.0172
	0.0049
	0.0033
	0.0009
	0.3552
	0.0082
	n.a
	0.0028
	0.0049
	n.a
	n.a
	0.0034

	LL2G
	0.0009
	n.a
	0.0001
	0.0006
	0.00005
	n.a
	n.a
	0.0008
	0.0129
	0.0001
	n.d
	0.00004
	n.d
	0.0009
	n.a
	0.0003
	0.0002
	n.a
	n.a
	0.0002

	LL3A
	0.0000
	n.a
	0.00002
	0.0008
	0.00005
	n.a
	n.a
	0.0126
	0.0124
	0.0001
	0.0002
	0.0003
	0.1564
	0.0003
	n.a
	0.0011
	0.0008
	n.a
	n.a
	0.0023

	LL3B
	0.0209
	n.a
	0.0001
	0.0003
	0.00003
	n.a
	n.a
	0.0114
	0.0106
	0.00005
	0.0002
	0.0004
	n.d
	0.0003
	n.a
	0.0007
	0.0004
	n.a
	n.a
	0.0030

	LL3C
	0.0065
	n.a
	0.0001
	0.0009
	0.0001
	n.a
	n.a
	0.0102
	0.0136
	0.0003
	0.0003
	0.0003
	0.1382
	0.0004
	n.a
	0.0015
	0.0016
	n.a
	n.a
	0.0018

	LL3D
	0.0123
	n.a
	0.0001
	0.0014
	0.0001
	n.a
	n.a
	0.0140
	0.0233
	0.0005
	0.0013
	0.0008
	0.4371
	0.0005
	n.a
	0.0020
	0.0015
	n.a
	n.a
	0.0047

	LL3E
	0.0065
	n.a
	0.0001
	0.0018
	0.0003
	n.a
	n.a
	0.0140
	0.0421
	0.0010
	0.0029
	0.0019
	1.1976
	0.0028
	n.a
	0.0030
	0.0018
	n.a
	n.a
	0.0076

	LL3F
	0.0049
	n.a
	0.0001
	0.0036
	0.0003
	n.a
	n.a
	0.0117
	0.1225
	0.0024
	0.0022
	0.0012
	2.0397
	0.0042
	n.a
	0.0029
	0.0038
	n.a
	n.a
	0.0054

	LL3G
	0.0320
	n.a
	0.0001
	0.0017
	0.00003
	n.a
	n.a
	0.0035
	0.0454
	0.0002
	0.0001
	0.0003
	0.4961
	0.0007
	n.a
	0.0015
	0.0004
	n.a
	n.a
	0.0017

	BS1A
	0.0008
	n.a
	n.d
	0.0000
	0.00001
	n.a
	n.a
	0.0010
	n.d
	n.d
	n.d
	0.0003
	0.0034
	n.d
	n.a
	0.0000
	n.d
	n.a
	n.a
	0.00003

	BS1B
	0.0040
	n.a
	0.0003
	0.0037
	0.0002
	n.a
	n.a
	0.0066
	0.0081
	0.0001
	n.d
	0.0006
	0.0228
	0.0041
	n.a
	0.0007
	0.0082
	n.a
	n.a
	0.0013

	BS1C
	0.0031
	n.a
	0.0003
	0.0043
	0.0006
	n.a
	n.a
	0.0036
	0.0017
	0.0002
	0.0001
	0.0003
	0.0208
	0.0040
	n.a
	0.0008
	0.0078
	n.a
	n.a
	0.0023

	BS1D
	0.0011
	n.a
	0.0004
	0.0040
	0.0005
	n.a
	n.a
	0.0048
	0.0042
	0.0004
	0.0001
	0.0017
	0.0221
	0.0052
	n.a
	0.0008
	0.0102
	n.a
	n.a
	0.0022

	BS1E
	0.0030
	n.a
	0.0004
	0.0042
	0.0008
	n.a
	n.a
	0.0389
	0.0064
	0.0017
	0.00005
	0.0022
	0.0203
	0.0065
	n.a
	0.0008
	0.0131
	n.a
	n.a
	0.0021

	BS2A
	0.0002
	n.a
	0.00002
	0.000002
	0.000001
	n.a
	n.a
	0.0002
	0.0016
	0.000002
	0.000002
	n.d
	0.0462
	0.00004
	n.a
	0.00000
	0.0000
	n.a
	n.a
	0.0001

	BS2B
	0.0003
	n.a
	0.00003
	0.0007
	0.00003
	n.a
	n.a
	0.0004
	0.0034
	0.0022
	0.0003
	0.0001
	0.3937
	0.0010
	n.a
	0.0002
	0.0014
	n.a
	n.a
	0.0007

	BS2C
	0.0001
	n.a
	0.00001
	0.0005
	0.00003
	n.a
	n.a
	0.0005
	0.0277
	0.0009
	0.0002
	n.d
	0.1404
	0.0003
	n.a
	0.0001
	n.d
	n.a
	n.a
	0.0002

	BS2D
	0.0002
	n.a
	0.00004
	0.0006
	0.0001
	n.a
	n.a
	0.0005
	0.0016
	0.0016
	0.0003
	0.0001
	n.d
	0.0007
	n.a
	0.0001
	0.0001
	n.a
	n.a
	0.0003

	BS2E
	0.0003
	n.a
	0.0001
	0.0010
	0.0001
	n.a
	n.a
	0.0022
	0.0036
	0.0022
	0.0015
	0.00005
	0.2086
	0.0012
	n.a
	0.0002
	0.0001
	n.a
	n.a
	0.0015

	BS3A
	0.0045
	n.a
	0.0002
	0.0029
	0.0003
	n.a
	n.a
	0.0061
	0.0088
	0.0005
	0.0003
	0.0004
	0.2335
	0.0009
	n.a
	0.0015
	0.0026
	n.a
	n.a
	0.0002

	BS3B
	0.0009
	n.a
	0.0003
	0.0053
	0.0006
	n.a
	n.a
	0.0037
	0.0051
	0.0054
	0.0014
	0.0003
	0.4657
	0.0016
	n.a
	0.0013
	0.0033
	n.a
	n.a
	0.0012

	BS3C
	0.0010
	n.a
	0.0004
	0.0049
	0.0007
	n.a
	n.a
	0.0058
	0.0045
	0.0030
	0.0006
	0.0003
	0.9746
	0.0012
	n.a
	0.0014
	0.0030
	n.a
	n.a
	0.0008

	BS3D
	0.0011
	n.a
	0.0003
	0.0038
	0.0009
	n.a
	n.a
	0.0507
	0.0295
	0.0027
	0.0024
	0.0007
	1.2886
	0.0015
	n.a
	0.0034
	0.0032
	n.a
	n.a
	0.0023

	BS3E
	0.0009
	n.a
	0.0003
	0.0039
	0.0011
	n.a
	n.a
	0.0715
	0.0098
	0.0034
	0.0035
	0.0011
	2.0319
	0.0016
	n.a
	0.0049
	0.0037
	n.a
	n.a
	0.0034

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	





Table SI5. (cont). Risk quotient (RQ) of each pharmaceutical and metabolite with concentrations surpassing EMA threshold (10 ng L-1) in at least one river test by sampling point and date. EC50 values not available (n.a) and not detected because result was below MDL (n.d). 
	
	Lidocaine
	Norfloxacin
	Ciprofloxacin
	Levofloxacin
	Oxytetracycline
	Memantine
	Fluoxetine
	Megestrol
	Losartan
	Antipyrine
	Tramadol
	Amitriptyline
	Venlafaxine
	Prednisone
	Sulfapyridine
	Naproxen
	Gemfibrozil
	Chloroquine
	Fenofibrate
	Dexomethasone

	LL1A
	0.00002
	n.a
	n.d
	n.a
	0.0023
	n.a
	0.0006
	0.0210
	0.000004
	0.0032
	0.0007
	0.0002
	0.0003
	0.00003
	n.a
	0.00003
	0.0012
	0.0044
	0.0008
	n.d

	LL1B
	0.00001
	n.a
	n.d
	n.a
	0.0025
	n.a
	0.0003
	0.0341
	0.00001
	0.0178
	0.0013
	0.0007
	0.0001
	0.00001
	n.a
	n.d
	0.0011
	0.0093
	0.0008
	n.d

	LL1C
	0.0001
	n.a
	0.0123
	n.a
	0.0050
	n.a
	0.0003
	0.0122
	0.000002
	0.0892
	0.0014
	0.0004
	0.0005
	0.00002
	n.a
	n.d
	0.0016
	0.0103
	0.0009
	n.d

	LL1D
	0.0001
	n.a
	0.0049
	n.a
	0.0034
	n.a
	0.0014
	0.0046
	0.00001
	0.0243
	0.0027
	0.0005
	0.0010
	0.00001
	n.a
	n.d
	0.0019
	0.0045
	0.0008
	n.d

	LL1E
	0.0001
	n.a
	0.0039
	n.a
	0.0028
	n.a
	0.0006
	0.0181
	0.000003
	0.0324
	0.0027
	0.0005
	0.0010
	0.00003
	n.a
	0.0001
	0.0000
	0.0028
	0.0007
	n.d

	LL1F
	0.0016
	n.a
	0.0798
	n.a
	0.0046
	n.a
	0.0003
	0.0682
	0.0002
	0.0742
	0.0126
	0.0003
	0.0031
	0.00005
	n.a
	0.0009
	0.0014
	0.2670
	0.0007
	n.d

	LL1G
	0.0002
	n.a
	0.0401
	n.a
	0.0035
	n.a
	0.0002
	0.0311
	0.000001
	0.0425
	0.0029
	0.0005
	0.0010
	0.00004
	n.a
	0.0001
	0.0007
	0.0021
	0.0007
	n.d

	LL2A
	0.00003
	n.a
	0.0022
	n.a
	0.0015
	n.a
	0.0002
	n.d
	0.0002
	0.0014
	0.0035
	0.000002
	0.0005
	n.d
	n.a
	0.0008
	0.0010
	0.0001
	0.0003
	0.0138

	LL2B
	0.00003
	n.a
	0.0148
	n.a
	0.0012
	n.a
	0.0138
	0.0058
	0.0001
	0.0053
	0.0014
	0.00001
	0.0002
	n.d
	n.a
	0.0003
	0.0016
	0.0116
	0.0003
	0.0113

	LL2C
	0.0001
	n.a
	0.0230
	n.a
	0.0017
	n.a
	0.0011
	0.0039
	0.0003
	0.0010
	0.0049
	0.000002
	0.0008
	n.d
	n.a
	0.0005
	0.0017
	0.0002
	0.0003
	0.0074

	LL2D
	0.0002
	n.a
	0.0290
	n.a
	0.0007
	n.a
	0.0010
	0.0009
	0.0005
	0.0168
	0.0079
	0.00000
	0.0013
	n.d
	n.a
	0.0005
	n.d
	0.0020
	n.d
	0.0049

	LL2E
	0.0001
	n.a
	0.0066
	n.a
	0.0007
	n.a
	0.0023
	0.0008
	0.0012
	0.0055
	0.0028
	0.00004
	0.0005
	n.d
	n.a
	0.0009
	0.0015
	0.0005
	0.0003
	0.0084

	LL2F
	0.0018
	n.a
	0.0723
	n.a
	0.0017
	n.a
	0.0019
	0.0122
	0.0039
	0.0335
	0.0199
	0.00001
	0.0017
	n.d
	n.a
	0.0021
	0.0032
	0.0011
	0.0001
	0.0265

	LL2G
	0.0001
	n.a
	0.0038
	n.a
	0.0001
	n.a
	0.0002
	0.0009
	0.0008
	0.0103
	0.0038
	0.0000005
	0.0003
	n.d
	n.a
	0.0000
	0.0014
	0.0001
	0.0001
	0.0044

	LL3A
	0.00003
	n.a
	0.0000
	n.a
	0.0017
	n.a
	0.0120
	0.0211
	0.0002
	0.0030
	0.0024
	0.00001
	0.0005
	0.00001
	n.a
	0.0010
	n.d
	0.0254
	0.0003
	0.0123

	LL3B
	0.00003
	n.a
	0.0045
	n.a
	0.0019
	n.a
	0.0004
	0.0037
	0.0001
	n.d
	0.0013
	n.d
	0.0003
	0.00004
	n.a
	0.0007
	0.0010
	0.0093
	0.0002
	0.0402

	LL3C
	0.0002
	n.a
	0.0000
	n.a
	0.0021
	n.a
	0.0015
	0.0032
	0.0004
	0.0055
	0.0030
	0.0000
	0.0012
	n.d
	n.a
	0.0009
	0.0037
	0.0037
	0.0002
	0.0352

	LL3D
	0.0003
	n.a
	0.0085
	n.a
	0.0030
	n.a
	0.0016
	0.0037
	0.0011
	0.0085
	0.0040
	n.d
	0.0014
	n.d
	n.a
	0.0016
	0.0027
	0.0207
	0.0004
	0.0387

	LL3E
	0.0008
	n.a
	0.0286
	n.a
	0.0047
	n.a
	0.0010
	0.0036
	0.0024
	0.0143
	0.0078
	0.0000
	0.0019
	0.0001
	n.a
	0.0044
	0.0089
	0.0165
	0.0003
	0.0349

	LL3F
	0.0013
	n.a
	0.0282
	n.a
	0.0052
	n.a
	0.0038
	0.0036
	0.0032
	0.0190
	0.0088
	0.0000
	0.0019
	n.d
	n.a
	0.0050
	0.0122
	0.0075
	0.0005
	0.0480

	LL3G
	0.0005
	n.a
	0.0118
	n.a
	n.d
	n.a
	0.0012
	0.0045
	0.0008
	0.0121
	0.0047
	0.0000
	0.0005
	n.d
	n.a
	0.0011
	0.0042
	0.0093
	0.0002
	0.0342

	BS1A
	0.0007
	n.a
	n.d
	n.a
	0.00003
	n.a
	0.0000
	0.0008
	0.0003
	0.0001
	n.d
	n.d
	n.d
	0.000002
	n.a
	0.0013
	0.0025
	0.0074
	0.0004
	0.0003

	BS1B
	0.0012
	n.a
	0.0279
	n.a
	0.0018
	n.a
	0.0918
	0.0456
	0.0002
	0.0009
	0.0005
	0.0001
	0.0012
	0.00001
	n.a
	0.0007
	0.0028
	0.0041
	0.0002
	0.0007

	BS1C
	0.0012
	n.a
	0.0301
	n.a
	0.0018
	n.a
	0.0866
	0.0698
	0.0002
	0.0003
	0.0004
	0.0001
	0.0010
	0.00001
	n.a
	0.0012
	0.0036
	0.0078
	0.0002
	0.0008

	BS1D
	0.0011
	n.a
	0.0605
	n.a
	0.0021
	n.a
	0.0704
	0.0752
	0.0002
	0.0011
	0.0004
	0.0001
	0.0008
	0.00001
	n.a
	0.0037
	0.0038
	0.0053
	0.0002
	0.0012

	BS1E
	0.0011
	n.a
	0.0650
	n.a
	0.0021
	n.a
	0.0897
	0.1159
	0.0002
	0.0003
	0.0004
	0.0001
	0.0009
	0.00001
	n.a
	0.0031
	0.0022
	0.0019
	0.0002
	0.0007

	BS2A
	0.00001
	n.a
	n.d
	n.a
	n.d
	n.a
	0.0001
	n.q
	n.d
	n.d
	0.0001
	0.0000
	0.0000
	n.d
	n.a
	n.d
	n.d
	0.0075
	n.d
	n.d

	BS2B
	0.0003
	n.a
	0.0794
	n.a
	0.0020
	n.a
	0.0008
	n.d
	0.0012
	0.0092
	0.0027
	0.0000
	0.0011
	0.00001
	n.a
	0.0003
	0.0012
	0.0064
	0.0001
	0.0019

	BS2C
	0.00002
	n.a
	0.0880
	n.a
	n.d
	n.a
	n.d
	0.0002
	0.0002
	0.0052
	0.0002
	0.0000
	0.0000
	n.d
	n.a
	0.0003
	0.0026
	0.0034
	0.0001
	0.0010

	BS2D
	0.00001
	n.a
	0.0820
	n.a
	n.d
	n.a
	n.d
	n.d
	0.0002
	0.0055
	0.0002
	0.0000
	0.0000
	n.d
	n.a
	0.0005
	0.0026
	0.0013
	0.0001
	0.0024

	BS2E
	0.00002
	n.a
	0.0805
	n.a
	n.d
	n.a
	0.0000
	n.d
	0.0004
	0.0053
	0.0002
	0.0000
	0.0001
	n.d
	n.a
	0.0039
	0.0032
	0.0012
	0.0001
	0.0114

	BS3A
	0.0001
	n.a
	0.0213
	n.a
	0.0012
	n.a
	0.0010
	n.d
	0.0005
	0.0179
	0.0061
	0.0000
	0.0024
	n.d
	n.a
	0.0008
	0.0024
	0.0069
	0.0003
	0.0030

	BS3B
	0.0026
	n.a
	0.0229
	n.a
	0.0007
	n.a
	0.0042
	0.0043
	0.0024
	0.0243
	0.0133
	0.0000
	0.0044
	n.d
	n.a
	0.0011
	0.0178
	0.0030
	0.0004
	0.0024

	BS3C
	0.0025
	n.a
	0.0303
	n.a
	0.0013
	n.a
	0.0043
	0.0012
	0.0019
	0.0225
	0.0153
	0.0000
	0.0049
	0.00001
	n.a
	0.0073
	0.0103
	0.0061
	0.0003
	0.0009

	BS3D
	0.0015
	n.a
	0.0424
	n.a
	0.0022
	n.a
	0.0045
	0.0021
	0.0022
	0.0242
	0.0133
	0.0000
	0.0047
	0.00002
	n.a
	0.0048
	0.0101
	0.0062
	0.0003
	0.0063

	BS3E
	0.0015
	n.a
	0.0433
	n.a
	0.0039
	n.a
	0.0049
	n.d
	0.0025
	0.0268
	0.0137
	0.0000
	0.0052
	n.d
	n.a
	0.0072
	0.0086
	0.0052
	0.0003
	0.0077







Table SI6. Average Risk Quotient (RQ) of each pharmaceutical and metabolite with concentrations surpassing EMA threshold (10 ng L-1) in at least one river by sampling point. EC50 values not available (n.a).
	
	Acetaminophen
	Rasagiline
	Sulfadiazina
	Sulfamethoxazole
	Atenolol
	Cloperastine
	Guanylurea
	Metformin
	Ibuprofen
	Diclofenac
	Mycophenolic acid
	Levetiracetam
	Amylmetacresol
	Diazepam
	Vildagliptin
	Gabapentin
	Citalopram
	Topiramate
	Pantoprazole
	Caffeine

	LLA (1-3)
	0.0044
	n.a
	0.0005
	0.0007
	0.0000
	n.a
	n.a
	0.0105
	0.0319
	0.0001
	0.0001
	0.0003
	0.0740
	0.0002
	n.a
	0.0009
	n.a
	n.a
	n.a
	0.0018

	LLB (1-3)
	0.0090
	n.a
	0.0005
	0.0003
	0.0000
	n.a
	n.a
	0.0060
	0.0296
	0.0000
	0.0001
	0.0003
	0.0043
	0.0002
	n.a
	0.0006
	n.a
	n.a
	n.a
	0.0017

	LLC (1-3)
	0.0054
	n.a
	0.0003
	0.0009
	0.0000
	n.a
	n.a
	0.0082
	0.0405
	0.0002
	0.0001
	0.0004
	0.1097
	0.0003
	n.a
	0.0014
	n.a
	n.a
	n.a
	0.0016

	LLD (1-3)
	0.0078
	n.a
	0.0004
	0.0013
	0.0001
	n.a
	n.a
	0.0089
	0.0349
	0.0004
	0.0005
	0.0006
	0.1519
	0.0002
	n.a
	0.0020
	n.a
	n.a
	n.a
	0.0030

	LLE (1-3)
	0.0045
	n.a
	0.0002
	0.0012
	0.0001
	n.a
	n.a
	0.0061
	0.0450
	0.0007
	0.0011
	0.0009
	0.4227
	0.0012
	n.a
	0.0021
	n.a
	n.a
	n.a
	0.0035

	LLF (1-3)
	0.0134
	n.a
	0.0003
	0.0041
	0.0004
	n.a
	n.a
	0.0095
	0.0693
	0.0025
	0.0021
	0.0012
	0.8046
	0.0053
	n.a
	0.0056
	n.a
	n.a
	n.a
	0.0041

	LLG (1-3)
	0.0129
	n.a
	0.0002
	0.0011
	0.0000
	n.a
	n.a
	0.0021
	0.0474
	0.0001
	0.0000
	0.0002
	0.1702
	0.0005
	n.a
	0.0014
	n.a
	n.a
	n.a
	0.0013

	BSA (1-3)
	0.0019
	n.a
	6.7366
	0.0010
	0.0001
	n.a
	n.a
	0.0024
	0.0035
	0.0002
	0.0001
	0.0002
	0.0943
	0.0003
	n.a
	0.0005
	n.a
	n.a
	n.a
	0.0001

	BSB (1-3)
	0.0017
	n.a
	0.0002
	0.0033
	0.0003
	n.a
	n.a
	0.0036
	0.0055
	0.0026
	0.0005
	0.0003
	0.2940
	0.0022
	n.a
	0.0008
	n.a
	n.a
	n.a
	0.0010

	BSC (1-3)
	0.0014
	n.a
	0.0002
	0.0032
	0.0004
	n.a
	n.a
	0.0033
	0.0113
	0.0014
	0.0003
	0.0002
	0.3786
	0.0018
	n.a
	0.0008
	n.a
	n.a
	n.a
	0.0011

	BSD (1-3)
	0.0008
	n.a
	0.0002
	0.0028
	0.0005
	n.a
	n.a
	0.0187
	0.0118
	0.0016
	0.0010
	0.0008
	0.4369
	0.0025
	n.a
	0.0014
	n.a
	n.a
	n.a
	0.0016

	BSE (1-3)
	0.0014
	n.a
	0.0003
	0.0030
	0.0007
	n.a
	n.a
	0.0376
	0.0066
	0.0024
	0.0017
	0.0011
	0.7536
	0.0031
	n.a
	0.0020
	n.a
	n.a
	n.a
	0.0024






Table SI6. (cont). Average Risk Quotient (RQ) of each pharmaceutical and metabolite with concentrations surpassing EMA threshold (10 ng L-1) in at least one river by sampling point. EC50 values not available (n.a).
	
	Lidocaine
	Norfloxacin
	Ciprofloxacin
	Levofloxacin
	Oxytetracycline
	Memantine
	Fluoxetine
	Megestrol
	Losartan
	Antipyrine
	Tramadol
	Amitriptyline
	Venlafaxine
	Prednisone
	Sulfapyridine
	Naproxen
	Gemfibrozil
	Chloroquine
	Fenofibrate
	Dexomethasone

	LLA (1-3)
	0.00003
	n.a
	0.0007
	n.a
	0.0018
	n.a
	0.0043
	0.0140
	0.0001
	0.0025
	0.0022
	0.0001
	0.0004
	0.00001
	n.a
	0.0006
	0.0007
	0.0100
	0.0005
	0.0087

	LLB (1-3)
	0.00002
	n.a
	0.0064
	n.a
	0.0019
	n.a
	0.0048
	0.0145
	0.0001
	0.0077
	0.0013
	0.0002
	0.0002
	0.00002
	n.a
	0.0003
	0.0012
	0.0100
	0.0004
	0.0172

	LLC (1-3)
	0.0001
	n.a
	0.0118
	n.a
	0.0029
	n.a
	0.0010
	0.0064
	0.0002
	0.0319
	0.0031
	0.0001
	0.0008
	0.00001
	n.a
	0.0004
	0.0023
	0.0048
	0.0005
	0.0142

	LLD (1-3)
	0.0002
	n.a
	0.0141
	n.a
	0.0024
	n.a
	0.0013
	0.0031
	0.0006
	0.0165
	0.0048
	0.0002
	0.0012
	0.000004
	n.a
	0.0007
	0.0015
	0.0091
	0.0004
	0.0145

	LLE (1-3)
	0.0003
	n.a
	0.0130
	n.a
	0.0027
	n.a
	0.0013
	0.0075
	0.0012
	0.0174
	0.0045
	0.0002
	0.0011
	0.00003
	n.a
	0.0018
	0.0035
	0.0066
	0.0004
	0.0144

	LLF (1-3)
	0.0016
	n.a
	0.0601
	n.a
	0.0038
	n.a
	0.0020
	0.0280
	0.0024
	0.0422
	0.0138
	0.0001
	0.0022
	0.00002
	n.a
	0.0027
	0.0056
	0.0919
	0.0004
	0.0248

	LLG (1-3)
	0.0003
	n.a
	0.0186
	n.a
	0.0012
	n.a
	0.0005
	0.0122
	0.0005
	0.0217
	0.0038
	0.0002
	0.0006
	0.00001
	n.a
	0.0004
	0.0021
	0.0039
	0.0004
	0.0129

	BSA (1-3)
	0.0002
	n.a
	0.0071
	n.a
	0.0004
	n.a
	0.0004
	0.0003
	0.0003
	0.0060
	0.0021
	0.0000
	0.0008
	0.000001
	n.a
	0.0007
	0.0016
	0.0072
	0.0002
	0.0011

	BSB (1-3)
	0.0014
	n.a
	0.0434
	n.a
	0.0015
	n.a
	0.0323
	0.0166
	0.0013
	0.0115
	0.0055
	0.0000
	0.0022
	0.000005
	n.a
	0.0007
	0.0073
	0.0045
	0.0002
	0.0017

	BSC (1-3)
	0.0012
	n.a
	0.0495
	n.a
	0.0010
	n.a
	0.0303
	0.0237
	0.0008
	0.0094
	0.0053
	0.0000
	0.0020
	0.00001
	n.a
	0.0029
	0.0055
	0.0058
	0.0002
	0.0009

	BSD (1-3)
	0.0009
	n.a
	0.0616
	n.a
	0.0014
	n.a
	0.0250
	0.0258
	0.0009
	0.0103
	0.0047
	0.0000
	0.0019
	0.00001
	n.a
	0.0030
	0.0055
	0.0043
	0.0002
	0.0033

	BSE (1-3)
	0.0009
	n.a
	0.0629
	n.a
	0.0020
	n.a
	0.0315
	0.0386
	0.0010
	0.0108
	0.0048
	0.0000
	0.0020
	0.00000
	n.a
	0.0047
	0.0047
	0.0027
	0.0002
	0.0066
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