
SUPPLEMENTARY MATERIAL
Investigating the presence, distribution and risk of pharmaceutically active compounds (PhACs) in wastewater treatment plants, river sediments and fish. 
[bookmark: _GoBack]Silvia Royano1,2*, Irene Navarro1, Adrián de la Torre 1,3, María Ángeles Martínez1,3
1 Unit of Persistent Organic Pollutants and Emerging Pollutants in Environment, Department of Environment, CIEMAT, Avda. Complutense 40, 28040, Madrid, Spain.
2 International Doctoral School of the UNED (EIDUNED), National University of Distance Education (UNED), Madrid, Spain.
3 These authors share last authorship
* Corresponding author: silvia.royano@ciemat.es

Table of content
	
	Page

	S.1 Chemicals and reagents…………………………………………………………………………..
	S3

	S2. Fish and sediment sampling points……………………………………….…………………......
	S7

	S3. Fish samples extraction method optimization…………………………………………………..
	S9

	S4. Analytical methods validation…………………………………………………………………...
	S12

	Figures
	

	Figure S1. Diagram of the purification process of the water line (blue) and sludge line (red) of the two sampled WWTPs. A: influent/before the digester. B: effluent/after the digester. ………………..
	S6

	Figure S2. Sampling design in the study area……………………………………….………………..
	S7

	Figure S3. Contribution (%) to the ∑PhACs concentration in the effluents (WWTP 1 and WWTP 2) and Tagus River surface water…………………………………………………………………………
	S20

	Tables
	

	Table S1. CAS Nº, molecular weight and physicochemical properties for target PhACs...…………..
	S4

	Table S2. WWTP characteristics.…………..........................................................................................
	S5

	Table S3. Sampling points considered in this study……………………………………..…………...
	S8

	Table S4. Extraction and purification methods evaluated for the extraction of PhACs from fish samples………………………………………………………………………………………………....
	S10

	Table S5. Comparison of the developed methods (recoveries and RSD) for the extraction of PhACs from fish samples at two concentration levels.………………………………………………………... 
	S11

	Table S6. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low and high concentration levels for liquid samples (influent and effluent) ..……………………………
	S12

	Table S7. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low and high concentration levels for sediment and sludge samples.……………………………………...
	S13

	Table S8. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low and high concentration levels for fish samples....………………………………………………..........
	S14

	Table S9. Equations used in the calculation of Predicted Environmental Concentrations and Predicted No-Effect Concentrations…………………………………………………………………...
	S15

	Table S10. General parameters used in the calculation of Predicted Environmental Concentrations and Predicted No-Effect Concentrations for the different compartments……………………………..
	S16

	Table S11. Median, average ± standard deviation, minimum - maximum concentrations (ng/g) and quantification and detection frequency for PhACs in influent and effluent wastewater………………
	S17

	Table S12. Median mass flow rates (g/day) of the PhACs quantified in WWTPs in influent, effluent and sludge before and after digesters. RE: removal efficiency………………………………………..
	S19

	Table S13. Removal efficiency (RE) of water line at evaluated WWTPs…………………………….
	S21

	Table S14. Spearman's Rho correlation matrix obtained with the median concentrations of each compound in each environmental compartment and physicochemical properties of each PhAC..........
	S22

	Table S15. Median, average ± standard deviation, minimum – maximum concentration (ng/g), quantification and detection frequency for PhACs found in WWTP sludge.………………………….
	S23

	Table S16. Median, average ± standard deviation, minimum - maximum concentration and quantification and detection frequency for PhACs found in the river basin (river sediment and fish).........................................................................................................................................................
	S25

	Table S17. PhACs data previously reported for sediments in the literature.………………………….
	S26

	Table S18. Calculated sediment-water partition coefficients (KD) for PhACs quantified in sediment samples. NA: not applicable (not quantified in surface water samples)………………………………
	S29

	Table S19. Spearman's Rho correlation matrix for aquatic environment………….. Excel document
	

	Table S20. PhACs data previously reported for fish in the literature…………………………………
	S30

	Table S21. Predicted Environmental Concentration values for soil for the first 25 years after annual application ……...……………………………………………………………………………...............
	S34

	Table S22. Predicted Environmental Concentration values for earthworms for the first 25 years after annual application………………………………………………………………………………...
	S35

	Table S23. Risk Characterization Ratios estimated for the soil compartment………………………...
	S36

	Table S24. Calculated PNEC values for sediment compartment for each trophic level………………
	S37

	Table S25. RCRs for sediment samples at the median and worst scenarios…………………………..
	S38

	Table S26. Total RCR values as the sum of RQwater (Royano et al., 2023) and RCRsediment at each sampling point for the three trophic levels……………………………………………………………
	S40





S1
S.1 Chemicals and reagents
Native and deuterated standards were purchased from LGC Dr. Ehrenstorfer (Augsburg, Germany) (carbamazepine, clarithromycin, clotrimazole, erythromycin, fluconazole, ibuprofen-d3, irbesartan, naproxen, o-desmethylvenlafaxine, sulfamethoxazole, sulfamethoxazole-d4, thiabendazole, trimethoprim, valsartan, and clothianidin-d3), LabStandard (Barcelona, Spain) (acetaminophen, acetaminophen-d3, atenolol, atenolol-d7, atorvastatin, azithromycin, gemfibrozil, ibuprofen, ketoprofen, metoprolol, miconazole, and venlafaxine,), Toronto Research Chem Canada (North York, ON, Canada) (gemfibrozil-d6) and LGC LoGiCal (Luckenwalde, Germany) (velafaxine-d6). Methanol (LC-MS grade) was obtained from J.T. Baker (Philipsburg, NJ, USA). Acetonitrile (HPLC grade) was acquired from SYMTA S.L.L (Madrid, Spain). Formic acid and acetic acid were purchased from Scharlau (Barcelona, Spain). Magnesium sulfate, sodium acetate, sodium chloride, hexane and acetone were obtained from Merck KGaA (Darmstadt, Germany). EDTA disodium salt was acquire from PanReac (PanReac Applichem, Darmstadt, Germany). Bondesil-PSA, C18 endcapped bulk sorbent, and PTFE vial filter were purchased from Agilent Technologies (Santa Clara, CA, USA). Oasis HLB SPE cartridges (6 mL, 200 mg and 500 mg) were purchased from Waters (Milford, MA, USA).
Individual stock solutions were used for preparing native and deuterated working standard mixtures in acetonitrile at a concentration of 1 mg/L. All standard solutions were stored at -20ºC. 

Table S1. CAS Nº, molecular weight and physicochemical properties for target PhACs.
	Category
	PhAC
	CAS Nº
	MW (g/mol) a
	pKa a
	Water
solubility
(mg/L) b
	logKow b
	LogKoc a
	BAF (L/Kg) b
	Henry Law Constant (atm m3/mol) b
	Vapor Pressure (mm Hg) b

	Antibiotics
	Azithromycin
	83905-01-5
	749
	8.7
	0.062
	4.02
	3.49
	12
	5.30x10-29
	2.64x10-24

	
	Clarithromycin
	81103-11-9
	748
	9.0
	0.342
	3.16
	2.18
	15
	1.73x10-29
	2.32x10-25

	
	Erythromycin A
	114-07-8
	734
	8.9
	0.517
	3.06
	2.76
	9.3
	5.42x10-29
	2.12x10-25

	
	Anhydroerythromycin A
	23893-13-2
	716
	13.5
	0.056
	4.34
	2.01 b
	88
	1.60x10-27
	1.35x10-24

	
	Sulfamethoxazole
	723-46-6
	253
	1.6/5.7
	3942
	0.89
	1.86
	1.5
	9.56x10-13
	1.30x10-7

	
	Trimethoprim
	738-70-5
	290
	7.1
	2334
	0.91
	1.88
	1.2
	2.39x10-14
	7.52x10-9

	Antihypertensives
	Irbesartan
	138402-11-6
	429
	4.1/4.3
	0.192
	4.81
	6.11
	1293
	3.13x10-15
	2.93x10-15

	
	Valsartan
	137862-53-4
	436
	4.0/4.6
	1.406
	3.65
	4.36
	215
	1.82x10-18
	8.18x10-16

	Βeta-blockers
	Atenolol
	29122-68-7
	266
	9.6
	685
	0.16
	0.61 b
	0.95
	1.37x10-18
	7.69x10-10

	
	Metoprolol
	37350-58-6
	267
	9.6
	4777
	1.88
	1.79
	8.0
	1.40x10-13
	2.88x10-7

	Antidepressants
	o-Desmethylvenlafaxine
	93413-62-8
	263
	9.4/10.7
	3939
	2.68
	3.23
	11
	3.59x10-14
	4.32x10-8

	
	Venlafaxine
	93413-44-6
	277
	9.5
	267
	3.28
	2.28
	50
	2.04x10-10
	2.46x10-7

	Antiepileptics
	Carbamazepine
	298-46-4
	236
	13.9
	17.7
	2.45
	2.71
	19
	1.08x10-10
	8.80x10-8

	Analgesics
	Acetaminophen
	103-90-2
	151
	9.4
	30350
	0.46
	1.32
	0.98
	6.51x10-8
	1.94x10-6

	Anti-inflammatories
	Ibuprofen
	15687-27-1
	206
	4.9
	41
	3.97
	3.53
	437
	1.52x10-7
	1.86x10-4

	
	Ketoprofen
	22071-15-4
	254
	4.0
	120
	3.12
	2.59 b
	96
	2.12x10-11
	1.46x10-6

	
	Naproxen
	22204-53-1
	230
	4.2
	145
	3.18
	2.52
	132
	3.39x10-10
	1.27x10-6

	Lipid regulators
	Atorvastatin
	134523-03-8
	559
	4.5
	0.001
	6.36
	2.60
	104
	2.41x10-23
	6.95x10-25

	
	Gemfibrozil
	25812-30-0
	250
	4.5
	4.964
	4.77
	2.63
	924
	1.19x10-8
	3.05x10-5

	Fungicides
	Clotrimazole
	23593-75-1
	345
	4.1
	0.030
	6.26
	6.43 b
	3.9x105
	3.12x10-8
	2.13x10-9

	
	Fluconazole
	86386-73-4
	306
	2.3
	13660
	0.5
	4.72
	1.2
	1.02x10-13
	2.92x10-9

	
	Miconazole
	22916-47-8
	416
	---
	0.011
	6.25
	5.74 b
	3.2x105
	2.45x10-9
	1.77x10-10

	Anthelmintics
	Thiabendazole
	148-79-8
	201
	4.6
	335
	2.47
	3.40
	22
	2.00x10-11
	6.23x10-10


a Pubchem; b US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1.


Table S2. WWTP characteristics.

	
	UTMX
	UTMY
	Date of construction
	Equivalent inhabitants
	Applied treatments

	WWTP 1
	418718
	4414162
	1995 (last update in 2009)
	170,000
	Primary treatment (roughing process and primary decantation): remove suspended solids and oils.

	WWTP 2
	403776
	4414479
	Dic-2014
	270.000
	Secondary treatment (activated sludge): remove organic matter and nutrients such as nitrogen and phosphorus.

	WWTP 1
	WATER
	SLUDGE

	Sampling day
	Input and output flow rate
	pH
	DBO5 (mg/L)
	SSs (mg/L)
	DQO (mg/L)
	PT (mg/L)
	NT  (mg/L)
	N-NO3 (mg/L)
	N-NH4 (mg/L)
	HRT
	Input flow rate
	Output flow rate
	Input
	Output
	Biogas flow rate

	
	m³/d
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	hours
	kg/d
	kg/d
	% H
	% H
	m³/d

	03/03/2022
	11711
	8.9
	8.1
	640
	17
	563
	45
	1404
	115
	12
	1.1
	58
	10
	1.2
	0.2
	32
	5.5
	40
	16128
	39750
	94
	24
	993

	08/06/2022
	8415
	7.9
	8.8
	990
	27
	585
	30
	1509
	128
	21
	2.8
	73
	7.3
	1.2
	0.2
	40
	5.0
	32
	16162
	45360
	96
	31
	5076

	27/09/2022
	7121
	8.5
	8.1
	820
	9.0
	543
	7.0
	1010
	113
	10
	0.7
	46
	6.4
	0.8
	0.9
	36
	2.5
	38
	5846
	33730
	96
	24
	784

	09/12/2022
	8740
	7.5
	8.1
	1150
	12
	720
	8.0
	2105
	91
	16
	1.0
	68
	9.3
	0.7
	0.4
	40
	4.9
	31
	5779
	10410
	97
	35
	1054

	Mean
	8997
	8.2
	8.3
	900
	16
	603
	23
	1507
	112
	15
	1.4
	61
	8.2
	1.0
	0.4
	37
	4.5
	35
	10979
	32313
	96
	29
	1977

	WWTP 2
	WATER
	SLUDGE

	Sampling day
	Inlet and outlet flow rates
	pH
	DBO5 (mg/L)
	SSs (mg/L)
	DQO (mg/L)
	PT (mg/L)
	NT  (mg/L)
	N-NO3 (mg/L)
	N-NH4 (mg/L)
	HRT
	Input flow rate
	Output flow rate
	Input
	Output
	Biogas flow rate

	
	m³/d
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	Influent
	Effluent
	hours
	kg/d
	kg/d
	% H
	% H
	m³/d

	03/03/2022
	21387
	7.3
	6.7
	350
	10
	563
	14
	803
	20
	11
	0.9
	84
	12
	0.8
	10
	57
	1.9
	35
	3110
	33120
	75
	18
	1900

	08/06/2022
	12901
	7.6
	7.2
	280
	7.5
	340
	4.0
	702
	29
	11
	0.8
	73
	5.9
	0.8
	5.4
	52
	0.1
	58
	4080
	13400
	79
	27
	1500

	27/09/2022
	12757
	7.6
	7.3
	220
	7.0
	182
	2.0
	436
	27
	7.9
	0.9
	74
	6.7
	0.5
	6.2
	61
	0.5
	59
	2638
	11540
	82
	23
	1494

	09/12/2022
	24213
	7.7
	7.1
	280
	7.5
	233
	5.0
	597
	27
	9.1
	0.7
	79
	4.5
	0.7
	4.1
	60
	0.4
	53
	7403
	17420
	88
	28
	1887

	Mean
	17815
	7.6
	7.1
	283
	8.0
	330
	6.3
	635
	26
	10
	0.8
	78
	7.3
	0.7
	6.4
	58
	0.7
	51
	4308
	18870
	81
	24
	1695






[image: ]

Figure S1. Diagram of the purification process of the water line (blue) and sludge line (red) of the two sampled WWTPs. A: influent/before the digester. B: effluent/after the digester. 


S2. Fish and sediment sampling points. 
Sediment samples were collected with grabs if the river was not fordable or scoops if it was fordable at a depth of 5-10 cm and fish samples were obtained by electrofishing following current regulations (Ministry of Agriculture, Food and Environment, 2015). The sampling locations were selected with the advice of the Tagus Hydrographic Confederation (Ministry for the Ecological Transition and the Demographic Challenge, 2024) and its historical records, to obtain representative samples of the basin. Complete details of sampling carried out are shown in Figure S2 and Table S3.
[image: ]
Figure S2. Sampling design in the study area.


Table S3. Sampling points considered in this study.
	Sampling Point
	City (Province)
	UTMX
	UTMY
	Sampling dates
	Anthropogenic influencea

	S1
	Mejorada del Campo (Madrid)
	456,764
	4,471,760
	10-01-2020
	10-04-2021
	10-24-2022
	High

	S2
	Rivas-Vaciamadrid (Madrid)
	453,833
	4,461,168
	10-05-2020
	10-07-2021
	11-25-2022
	High

	S3
	Getafe (Madrid)
	449,199
	4,461,632
	10-05-2020
	10-15-2021
	11-25-2022
	High

	S4
	Aranjuez (Madrid)
	448,137
	4,437,335
	10-06-2020
	10-08-2021
	11-14-2022
	High

	S5
	Aranjuez (Madrid)
	452,121
	4,432,818
	10-06-2020
	10-08-2021
	11-14-2022
	Low

	S6
	Aranjuez (Madrid)
	443,484
	4,432,071
	10-02-2020
	10-05-2021
	10-25-2022
	High

	S7
	Bargas (Toledo)
	411,552
	4,427,537
	10-13-2020
	10-25-2021
	10-05-2022
	Medium

	S8
	Cebolla (Toledo)
	364,743
	4,420,877
	10-14-2020
	10-25-2021
	10-06-2022
	Medium

	S9
	Talayuela (Cáceres)
	276,945
	4,433,529
	10-19-2020
	10-26-2021
	10-06-2022
	Low

	S10
	Carbacoso (Cáceres)
	226,285
	4,437,778
	10-01-2020
	10-04-2021
	10-24-2022
	Medium


a This classification relied on land uses, livestock industries, and WWTPs presence as population-level indicators




S3. Fish samples extraction method optimization.
For the extraction of PhACs from the fish samples, four different methodologies based on either Quick, Easy, Cheap, Effective, Rugged, and Safe (QuEChERS) dispersive solid phase extraction or conventional liquid-solid extraction with acetonitrile were tested. The different methods evaluated are detailed in Table S4. 

In methods 1 and 2, one gram of wet fish was spiked with 50 ng of deuterated standards (acetaminophen-d3, atenolol-d7, gemfibrozil-d6, ibuprofen-d3, sulfamethoxazole-d4, and venlafaxine-d6) and, extraction was performed with 10 mL of acetonitrile and 9 mL of Milli-Q water for 30 min followed by addition of the corresponding salts. The method 1 (QuEChERS AOAC Official Method 2007.01, (AOAC, 2007) used MgSO4 and sodium acetate (4:1), while the method 2 (QuEChERS Original) used MgSO4 and NaCl (4:1). After vortexing for 1 min and centrifugation for 5 min at 4000 rpm, the supernatant was transferred to a polypropylene tube for the cleanup step. For purification of the extract, a dispersive solid phase extraction (dSPE) was carried out with 150 mg PSA, 150 mg C18 and 900 mg MgSO4. After vortexing 1 min and centrifugation for 5 min at 4000 rpm, the supernatant was evaporated to 1 mL under a stream of nitrogen. Finally, the extract was filtered with vials fitted with 0.45 µm PTFE filters. The method 3 was based on method 2 but weighing 1g freeze-dried fish instead of wet sample.
In the case of the method 4, one gram of freeze-dried fish was extracted with 7 mL of 0.1 M acetate buffer (pH 4)/acetonitrile (50:50). It was stirred mechanically for 30 minutes and centrifuged for 5 minutes at 4000 rpm. For the cleanup stage, a SPE was carried out with Oasis HLB cartridges (6 mL, 200 mg; Waters, Milford, MA, USA) previously conditioned with 5 mL of methanol and 5 mL of Milli-Q water. Sample was diluted to 500 mL with Milli-Q water before passing through the cartridge and then, the cartridge was washed with 6 mL of Milli-Q water and allowed to dry for 30 minutes under vacuum. The analytes were eluted with 6 mL of methanol and the extract was subsequently concentrated to 1 mL under a gentle stream of nitrogen. 

To assess the suitability of the different methods, they were applied to a real sample where no concentrations of any of the target PhACs were previously found. Each method was performed spiking the samples at two different PhAC concentration levels (low: 10 ng/g and high: 50 ng/g) with native standards. The method 4 obtained the highest number of compounds with acceptable recoveries (70% and 120%, Table S5).


Table S4. Extraction and purification methods evaluated for the extraction of PhACs from fish samples.

	Method
	Sample
	Mass
	Extraction
	Cleanup

	1
	Wet
	1 g
	QuEChERS AOAC (MgSO4 = 6 g + NaAcetate = 1.5 g)
	dSPE (150 mg PSA + 150 mg C18 + 900 mg MgSO4)

	2
	Wet
	1 g
	QuEChERS Original (MgSO4 = 4 g + NaCl = 1 g)
	

	3
	Freeze-dried
	1 g
	QuEChERS Original (MgSO4 = 4 g + NaCl = 1 g)
	

	4
	Freeze-dried
	1 g
	0.1 M acetate buffer (pH 4) / acetonitrile (50:50)
	SPE (Oasis HLB cartridges (200 mg, 6mL)), dilute to 500 mL with MilliQ water



Furthermore, a variation of method 4 was tested, consisting of an addition of 100 µL (0.1%) of 0.1M Na2EDTA after dilution of the extract with Milli-Q water to capture metal ions such as Ca2+ or Fe3+ which can form complexes with some PhACs such as tetracyclines, macrolides or quinolones (Carmona et al., 2017; Peysson and Vulliet, 2013) and interfere with the results. However, the target analytes do not include any tetracyclines or quinolones and no improvement in the extraction of macrolides was observed. In addition, a lower signal-to-noise ratio was obtained.
Table S5. Comparison of the developed methods (recoveries and RSD) for the extraction of PhACs from fish samples at two concentration levels.
	
	Method 1
	Method 2
	Method 3
	Method 4

	
	10 ng/g
	50 ng/g
	10 ng/g
	50 ng/g
	10 ng/g
	50 ng/g
	10 ng/g
	50 ng/g

	PhACs
	Recovery (%)
	RSD
	Recovery (%)
	RSD
	Recovery (%)
	RSD
	Recovery (%)
	RSD
	Recovery (%)
	RSD
	Recovery (%)
	RSD
	Recovery (%)
	RSD
	Recovery (%)
	RSD

	Acetaminophen
	n.f.r
	n.f.r
	111
	12
	n.f.r
	n.f.r
	97
	1
	n.f.r
	n.f.r
	92
	8
	n.f.r
	n.f.r
	99
	8

	Atenolol
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	74
	1
	n.f.r
	n.f.r
	152
	19
	82
	17
	95
	9

	Atorvastatin
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	107
	10
	n.f.r
	n.f.r
	89
	11

	Azithromycin
	91
	7
	87
	15
	78
	7
	73
	25
	74
	4
	76
	4
	97
	7
	99
	8

	Carbamazepine
	128
	1
	113
	3
	111
	42
	78
	13
	102
	8
	104
	2
	87
	15
	87
	10

	Clarithromycin
	105
	32
	94
	10
	95
	16
	72
	24
	101
	8
	112
	9
	106
	7
	106
	3

	Clotrimazole
	117
	13
	115
	5
	89
	25
	84
	19
	95
	7
	103
	4
	83
	18
	91
	15

	Erythromycin A
	98
	19
	98
	11
	73
	7
	47
	6
	70
	0
	68
	12
	104
	9
	106
	7

	Anhydroerythromycin A
	n.f.r
	n.f.r
	2
	36
	8
	31
	12
	23
	115
	1
	132
	12
	95
	13
	96
	12

	Fluconazole
	100
	8
	95
	31
	80
	3
	90
	12
	99
	12
	91
	16
	96
	11
	98
	4

	Gemfibrozil
	36
	12
	40
	34
	n.f.r
	n.f.r
	15
	20
	n.f.r
	n.f.r
	19
	12
	89
	15
	99
	9

	Ibuprofen
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r

	Irbesartan
	10
	15
	8
	13
	61
	10
	53
	9
	95
	12
	107
	2
	75
	16
	77
	9

	Ketoprofen
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	99
	2

	Metoprolol
	72
	33
	80
	14
	124
	14
	121
	24
	117
	47
	96
	9
	98
	1
	104
	2

	Miconazole
	121
	21
	121
	17
	83
	4
	74
	13
	109
	14
	120
	5
	92
	8
	94
	4

	Naproxen
	n.f.r
	n.f.r
	10
	23
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r

	o-Desmethylvenlafaxine
	99
	18
	94
	15
	97
	26
	95
	4
	105
	2
	98
	26
	97
	5
	103
	2

	Sulfamethoxazole
	95
	7
	97
	6
	88
	7
	78
	36
	99
	7
	100
	6
	79
	7
	92
	7

	Thiabendazole
	101
	18
	118
	14
	95
	19
	95
	8
	118
	15
	108
	8
	88
	9
	101
	7

	Trimethoprim
	105
	8
	96
	16
	89
	38
	71
	33
	101
	2
	99
	7
	n.f.r
	n.f.r
	n.f.r
	n.f.r

	Valsartan
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	100
	10

	Venlafaxine
	120
	11
	104
	6
	110
	29
	99
	15
	88
	10
	98
	10
	99
	3
	102
	1


n.f.r.: not fulfilling requirements. 

S4. Analytical methods validation
Table S6. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low and high concentration levels for liquid samples (influent and effluent). 

	
	
	
	5 ng/L
	50 ng/L

	PhAC
	LOD
(ng/g)
	LOQ
(ng/g)
	Recovery
(%)
	RSD
(%)
	Recovery
(%)
	RSD
(%)

	Acetaminophen
	0.6
	5
	88
	8
	93
	7

	Atenolol
	0.5
	5
	86
	9
	89
	9

	Atorvastatin
	0.1
	5
	104
	15
	101
	12

	Azithromycin
	0.9
	5
	90
	15
	98
	10

	Carbamazepine
	0.2
	5
	103
	10
	92
	6

	Clarithromycin
	0.1
	5
	98
	9
	96
	5

	Clotrimazole
	0.1
	5
	99
	12
	95
	6

	Erythromycin A
	0.3
	5
	85
	9
	96
	7

	Anhydroerythromycin A
	0.2
	5
	80
	12
	94
	9

	Fluconazole
	0.1
	5
	79
	10
	90
	4

	Gemfibrozil
	0.3
	5
	93
	9
	96
	10

	Ibuprofen
	4.5
	25
	104
	14
	99
	10

	Irbesartan
	0.3
	5
	97
	9
	100
	6

	Ketoprofen
	1.1
	5
	92
	8
	97
	9

	Metoprolol
	0.1
	5
	94
	11
	99
	7

	Miconazole
	0.1
	5
	81
	8
	91
	5

	Naproxen
	0.8
	5
	97
	8
	99
	8

	O-desmethylvenlafaxine
	0.1
	5
	99
	9
	102
	5

	Sulfamethoxazole
	0.3
	5
	93
	12
	95
	10

	Thiabendazole
	0.2
	5
	101
	7
	98
	8

	Trimethoprim
	0.1
	5
	100
	8
	96
	3

	Valsartan
	0.3
	5
	88
	11
	97
	6

	Venlafaxine
	0.3
	5
	98
	16
	101
	7


 		   

Table S7. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low and high concentration levels for sediment and sludge samples.

	
	
	
	1 ng/g
	5 ng/g
	10 ng/g
	50 ng/g

	PhAC
	LOD
(ng/g)
	LOQ
(ng/g)
	Recovery
(%)
	RSD
(%)
	Recovery
(%)
	RSD
(%)
	Recovery
(%)
	RSD
(%)
	Recovery
(%)
	RSD
(%)

	Acetaminophen
	5.2
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	83
	11
	88
	6

	Atenolol
	1.7
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	79
	11
	91
	11

	Atorvastatin
	-
	-
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r

	Azithromycin
	0.3
	1
	77
	13
	85
	11
	91
	9
	95
	7

	Carbamazepine
	1.4
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	94
	18
	104
	2

	Clarithromycin
	0.1
	1
	90
	14
	94
	10
	100
	9
	100
	3

	Clotrimazole
	1.3
	5
	n.f.r
	n.f.r
	82
	15
	97
	11
	99
	5

	Erythromycin A
	1.0
	5
	n.f.r
	n.f.r
	76
	18
	83
	11
	87
	9

	Anhydroerythromycin A
	0.1
	1
	92
	17
	94
	11
	95
	8
	101
	5

	Fluconazole
	0.4
	5
	n.f.r
	n.f.r
	87
	16
	95
	12
	98
	8

	Gemfibrozil
	5.8
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	74
	10
	83
	9

	Ibuprofen
	6.2
	50
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	85
	11

	Irbesartan
	0.2
	1
	81
	10
	82
	9
	82
	7
	96
	2

	Ketoprofen
	2.1
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	85
	17
	85
	6

	Metoprolol
	2.1
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	88
	15
	90
	12

	Miconazole
	0.2
	1
	72
	16
	75
	13
	78
	10
	80
	7

	Naproxen
	1.6
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	78
	10
	91
	17

	O-desmethylvenlafaxine
	0.6
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	87
	8
	99
	1

	Sulfamethoxazole
	0.6
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	91
	13
	93
	11

	Thiabendazole
	1.1
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	95
	17
	101
	2

	Trimethoprim
	0.6
	1
	73
	13
	82
	10
	88
	9
	93
	9

	Valsartan
	1.0
	10
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	70
	13
	86
	1

	Venlafaxine
	0.2
	1
	76
	15
	77
	12
	80
	10
	82
	10


 n.f.r.: not fulfilling requirements. 

Atorvastatin did not fulfill SANTE guidance criteria.


Table S8. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low and high concentration levels for fish samples.

	
	
	
	5 ng/g
	10 ng/g
	50 ng/g

	PhAC
	LOD
(ng/g)
	LOQ
(ng/g)
	Recovery
(%)
	RSD
(%)
	Recovery
(%)
	RSD
(%)
	Recovery
(%)
	RSD
(%)

	Acetaminophen
	12
	50
	n.f.r.
	n.f.r.
	n.f.r
	n.f.r
	99
	8

	Atenolol
	2.1
	5
	75
	18
	82
	17
	95
	9

	Atorvastatin
	4.5
	50
	n.f.r.
	n.f.r.
	n.f.r
	n.f.r
	89
	11

	Azithromycin
	1.2
	5
	84
	12
	94
	8
	99
	7

	Carbamazepine
	0.7
	5
	76
	19
	87
	15
	87
	10

	Clarithromycin
	1.1
	5
	97
	11
	106
	7
	106
	3

	Clotrimazole
	2.0
	5
	81
	18
	83
	18
	91
	15

	Erythromycin A
	1.4
	5
	94
	13
	104
	9
	106
	7

	Anhydroerythromycin A
	1.1
	5
	86
	17
	95
	13
	96
	12

	Fluconazole
	0.8
	5
	89
	15
	96
	11
	98
	4

	Gemfibrozil
	2.3
	5
	86
	17
	89
	15
	99
	9

	Ibuprofen
	-
	-
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r

	Irbesartan
	1.2
	10
	n.f.r.
	n.f.r.
	75
	16
	77
	9

	Ketoprofen
	9.5
	50
	n.f.r.
	n.f.r.
	n.f.r
	n.f.r
	99
	2

	Metoprolol
	0.6
	10
	n.f.r.
	n.f.r.
	98
	1
	104
	2

	Miconazole
	3.4
	5
	86
	16
	92
	8
	94
	4

	Naproxen
	-
	-
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r
	n.f.r

	O-desmethylvenlafaxine
	0.4
	5
	81
	9
	97
	5
	103
	2

	Sulfamethoxazole
	1.9
	10
	n.f.r
	n.f.r
	79
	7
	92
	7

	Thiabendazole
	0.6
	5
	79
	14
	88
	9
	101
	7

	Trimethoprim
	-
	-
	n.f.r.
	n.f.r.
	n.f.r
	n.f.r
	n.f.r
	n.f.r

	Valsartan
	6.4
	50
	n.f.r.
	n.f.r.
	n.f.r
	n.f.r
	100
	10

	Venlafaxine
	0.4
	5
	87
	12
	99
	3
	102
	1


 n.f.r.: not fulfilling requirements. 

Ibuprofen, naproxen and trimethoprim did not fulfill SANTE guidance criteria and this method could not be validated for these compounds. 

Table S9. Equations used in the calculation of Predicted Environmental Concentrations and Predicted No-Effect Concentrations.
	
	Parameter
	Formula
	Ref 

	1
	RHOsusp/soil
	
	Eq. R.16-1a

	2
	kvolatilisation
	
	Eq. R.16-45a

	3
	Kair-water
	
	Eq. R.16-5a

	4
	Ksusp/soil-water
	
	Eq. R.16-7a

	5
	Kpsusp/soil
	
	Eq. R.16-6a

	6
	kleaching
	
	Eq. R.16-46a

	7
	kbiosoil
	
	Eq. R.16-13a

	8
	BCFearthworms
	
	Eq. R.16-66a

	9
	Cporewater
	
	Eq. R.16-57b

	10
	CONVsoil
	
	Eq. R.16-64a


a: ECHA, 2016a 
b: ECHA, 2016b
Table S10. General parameters used in the calculation of Predicted Environmental Concentrations and Predicted No-Effect Concentrations for the different compartments.


	Parameter
	Value
	Ref 

	APPL (Kg/m2)
	3.35
	Navarro et al., 2018

	DEPTH (m)
	0.2
	Table R.16-15a

	Fsolidsusp (m3/m3)
	0.1
	Table R.16-8a

	Fsolidsoil (m3/m3)
	0.6
	Table R.16-8a

	Fwatersusp (m3/m3)
	0.9
	Table R.16-8a

	Fwatersoil (m3/m3)
	0.2
	Table R.16-8a

	Fairsusp (m3/m3)
	0 (only relevant in soil)
	Page 88a

	Fairsoil (m3/m3)
	0.2
	Table R.16-8a

	RHOsolid (Kg/m3)
	2500
	Table R.16-8a

	RHOwater (Kg/m3)
	1000
	Table R.16-8a

	RHOair (Kg/m3)
	1.3
	Table R.16-8a

	RHOearthworm (Kg/L)
	1
	Page 134a

	kaslair (m/d)
	120
	Navarro et al., 2018

	kaslsoil (m/d)
	0.48
	Navarro et al., 2018

	HENRY (Pa*m3/mol)
	Henry's constant for each target PhAC
	Table S1

	R (Pa*m3/mol*K)
	8.314
	Page 91a

	T (K)
	285
	Page 91a

	Focsoil (Kg/Kg)
	0.02
	Table R.16-8a

	Focsusp (Kg/Kg)
	0.1
	Table R.16-8a

	KOC (L/Kg)
	Partition coefficient organic carbon-water for each target PhAC
	Table S1

	KOW (L/Kg)
	n-Octanol/Water Partition Coefficient for each target PhAC
	Table S1

	Finfsoil
	0.25
	Page 125a

	RAINrate (m/d)
	1.92x10-3
	Page 125a

	DT50biosoil
	Half-life in soil for each target PhAC
	Table R.16-12a

	Fgut (Kg/Kg)
	0.1
	Page 133a


                        a: ECHA 2016a
Table S11. Median, average ± standard deviation, minimum - maximum concentrations (ng/g) and quantification and detection frequency for PhACs in influent and effluent wastewater.
	
	WWTP 1 Influent water
	WWTP 1 Effluent water

	Compound
	Median (ng/L)
	Average ± SD (ng/L)
	Min-Max (ng/L)
	Qf %
	Df %
	Median (ng/L)
	Average ± SD (ng/L)
	Min-Max (ng/L)
	Qf %
	Df %

	Acetaminophen
	19526
	21558 ±7301
	15619 - 31563
	100
	100
	-
	-
	26
	25
	25

	Atenolol
	1621
	2400 ± 2016
	971 - 5389
	100
	100
	72
	72 ± 87
	11 - 134
	50
	50

	Atorvastatin
	814
	769 ± 358
	390 - 1103
	75
	75
	n.d.
	n.d.
	n.d.
	0
	0

	Azithromycin
	719
	880 ± 952
	47 - 2036
	100
	100
	11
	44 ± 57
	10 - 110
	75
	75

	Carbamazepine
	77
	77 ± 45
	30 - 123
	100
	100
	55
	50 ± 22
	23 - 69
	100
	100

	Clarithromycin
	512
	724 ± 794
	68 - 1805
	100
	100
	15
	42 ± 63
	<LOQ - 136
	75
	100

	Clotrimazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Erythromycin A
	n.d.
	n.d.
	n.d.
	0
	0
	22
	29 ± 27
	5.7 - 67
	75
	75

	Anhydroerythromycin A
	211
	292 ± 289
	62 - 683
	100
	100
	33
	50 ± 49
	15 - 119
	100
	100

	Fluconazole
	245
	276 ± 143
	149 - 466
	100
	100
	99
	96 ± 55
	40 - 148
	100
	100

	Gemfibrozil
	678
	699 ± 180
	505 - 935
	100
	100
	658
	686 ± 341
	376 - 1051
	100
	100

	Ibuprofen
	15437
	18774 ± 11119
	9349 - 34874
	100
	100
	-
	-
	458
	25
	25

	Irbesartan
	10910
	12513 ± 10360
	3069 - 25163
	100 
	100
	2829
	2942 ± 1250
	1577 - 4530
	100
	100

	Ketoprofen
	2021
	2127 ± 693
	1428 - 3038
	100
	100
	194
	278 ± 240
	96 - 627
	100
	100

	Metoprolol
	n.d.
	n.d.
	n.d.
	0
	0
	6.0
	6.5 ± 3.2
	<LOQ - 10
	50
	75

	Miconazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Naproxen
	5568
	5616 ± 3769
	1991 - 9336
	100
	100
	24
	27 ± 15
	12 - 46
	100
	100

	o-Desmethylvenlafaxine
	1397
	2211 ± 2264
	546 - 5503
	100
	100
	630
	568 ± 255
	229 - 784
	100
	100

	Sulfamethoxazole
	353
	369 ± 186
	158 - 612
	100
	100
	29
	32 ± 20
	15 - 54
	100
	100

	Thiabendazole
	75
	68 ± 18
	47 - 81
	75
	75
	14
	22 ± 22
	6.7 - 54
	100
	100

	Trimethoprim
	447
	733 ± 795
	141 - 1900
	100
	100
	11
	11 ± 6.4
	6.8 - 16
	50
	50

	Valsartan
	15929
	16425 ± 9573
	7941 - 25901
	100
	100
	1171
	1423 ± 1277
	169 - 3179
	100
	100

	Venlafaxine
	531
	704 ± 676
	138 - 1618
	100
	100
	244
	219 ± 81
	102 - 288
	100
	100

	∑PhACs
	85421
	87007 ± 40684
	49233 - 127954
	-
	-
	5067
	63877 ± 2899
	2764 - 10665
	-
	-


    n.d.: not detected
    <LOQ: below limit of quantification
    Qf: quantification frequency
    Df: detection frequency 

Table S11. (continued).
	
	WWTP 2 Influent water
	WWTP 2 Effluent water

	Compound
	Median (ng/L)
	Average ± SD (ng/L)
	Min-Max (ng/L)
	Qf %
	Df %
	Median (ng/L)
	Average ± SD (ng/L)
	Min-Max (ng/L)
	Qf %
	Df %

	Acetaminophen
	16119
	23646 ± 16517
	13970 - 48375
	100 
	100
	16
	16 ± 12
	7.3 - 25
	50
	50

	Atenolol
	1294
	1896 ± 1602
	738 - 4258
	100 
	100
	94
	140 ± 118
	56 - 314
	100
	100

	Atorvastatine
	139
	137 ± 49
	89 - 184
	100
	100
	n.d.
	n.d.
	n.d.
	0
	0

	Azithromycin
	103
	122 ± 54
	83 - 198
	100
	100
	24
	39 ± 35
	18 - 91
	100
	100

	Carbamazepine
	32
	32 ± 12
	19 - 45
	100
	100
	55
	51 ± 13
	32 - 63
	100
	100

	Clarithromycin
	75
	80 ± 32
	50 - 119
	100
	100
	30
	49 ± 42
	24 - 111
	100
	100

	Clotrimazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Erythromycin A
	n.d.
	n.d.
	n.d.
	0
	25
	6.0
	6.4 ± 2.8
	5.1 - 10
	75
	100

	Anhydroerythromycin A
	43
	47 ± 17
	32 - 71
	100
	100
	13
	16 ± 10
	7.1 - 29
	100
	100

	Fluconazole
	70
	71 ± 37
	26 - 117
	100
	100
	69
	64 ± 27
	30 - 90
	100
	100

	Gemfibrozil
	53
	59 ± 31
	33 - 98
	100
	100
	53
	70 ± 68
	12 - 161
	100
	100

	Ibuprofen
	3636
	3532 ± 2607
	890 - 5966
	100
	100
	-
	-
	326
	25
	25

	Irbesartan
	1329
	1342 ± 229
	1099 - 1611
	100
	100
	1557
	1686 ± 397
	1366 - 2266
	100
	100

	Ketoprofen
	546
	594 ± 229
	379 - 904
	100
	100
	59
	77 ± 86
	5.8 - 183
	100
	100

	Metoprolol
	n.d.
	n.d.
	n.d.
	0
	0
	15
	13 ± 3.8
	8.1 - 16
	100
	100

	Miconazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Naproxen
	1473
	1574 ± 377
	1259 - 2094
	100
	100
	10
	9.5 ± 1.8
	8.2 - 11
	50
	50

	o-Desmethylvenlafaxine
	668
	668 ± 157
	557 - 779
	50
	50
	491
	525 ± 179
	348 - 773
	100
	100

	Sulfamethoxazole
	221
	262 ± 143
	147 - 457
	100
	100
	62
	62 ± 11
	53 - 71
	100
	100

	Thiabendazole
	-
	-
	5.8
	25
	25
	10
	9.0 ± 3.1
	5.1 - 12
	100
	100

	Trimethoprim
	101
	145 ± 105
	78 - 301
	100
	100
	41
	52 ± 36
	25 - 103
	100
	100

	Valsartan
	6584
	6777 ± 2176
	4329 - 9612
	100
	100
	430
	1370 ± 2098
	130 - 4491
	100
	100

	Venlafaxine
	187
	187 ± 100
	116 - 258
	50
	50
	211
	229 ± 81
	153 - 343
	100
	100

	∑PhACs
	32495
	40746 ± 19736
	28096 -69895
	-
	-
	3194
	4553 ± 3025
	2764 - 9061
	-
	-


    n.d.: not detected
    <LOQ: below limit of quantification
    Qf: quantification frequency
    Df: detection frequency

Table S12. Median mass flow rates (g/day) of the PhACs quantified in WWTPs in influent, effluent and sludge before and after digesters. RE: removal efficiency.
	
	WWTP 1
	WWTP 2

	
	Wastewater line
	Sewage sludge line
	 
	 
	 
	Wastewater line
	Sewage sludge line
	 
	 
	 

	 Compound
	Influent
	Effluent
	Before digester
	After digester
	In
	Out
	RE total (%)
	Influent
	Effluent
	Before digester
	After digester
	In
	Out
	RE total (%)

	Acetaminophen
	197
	-
	1.5
	-
	197
	-
	100
	274
	0.4
	1.0
	-
	274
	0.4
	100

	Atenolol
	14
	0.6
	-
	-
	14
	0.6
	96
	18
	1.7
	0.1
	-
	18
	1.7
	91

	Atorvastatin
	7.1
	-
	-
	-
	7.1
	-
	100
	2.2
	-
	-
	-
	2.2
	-
	100

	Azithromycin
	6.3
	0.1
	-
	-
	6.3
	0.1
	98
	1.8
	0.4
	-
	2.3
	1.8
	2.7
	<0

	Carbamazepine
	0.7
	0.5
	-
	-
	0.7
	0.5
	29
	0.5
	0.7
	-
	-
	0.5
	0.7
	<0

	Clarithromycin
	4.4
	0.1
	-
	-
	4.4
	0.1
	98
	1.2
	0.6
	0.1
	-
	1.2
	0.6
	50

	Clotrimazole
	-
	-
	1.3
	4.8
	-
	-
	-
	-
	-
	0.2
	2.7
	-
	2.7
	-

	Erythromycin A
	-
	0.2
	-
	-
	-
	0.2
	-
	-
	0.1
	-
	-
	-
	0.1
	-

	Anhydroerythromycin A
	2.3
	0.3
	-
	-
	2.3
	0.3
	87
	0.9
	0.2
	-
	-
	0.9
	0.2
	78

	Fluconazole
	2.4
	0.8
	-
	-
	2.4
	0.8
	67
	0.9
	0.9
	-
	-
	0.9
	0.9
	0

	Gemfibrozil
	6.2
	5.6
	0.3
	1.2
	6.2
	6.8
	<0
	0.8
	1.1
	0.1
	0.4
	0.8
	1.5
	<0

	Ibuprofen
	122
	-
	-
	-
	122
	-
	100
	54
	-
	0.9
	1.2
	54
	1.2
	98

	Irbesartan
	95
	27
	0.8
	3.1
	95
	30
	68
	24
	27
	0.5
	1.5
	24
	29
	<0

	Ketoprofen
	21
	1.7
	-
	-
	21
	1.7
	92
	8.6
	1.2
	0.1
	-
	8.6
	1.2
	86

	Metoprolol
	-
	0.1
	-
	-
	-
	-
	-
	-
	0.2
	-
	-
	-
	0.2
	-

	Miconazole
	-
	-
	0.4
	2.4
	-
	-
	-
	-
	-
	0.1
	1.7
	-
	1.7
	-

	Naproxen
	48
	0.2
	-
	-
	48
	0.2
	100
	27
	0.2
	-
	-
	27
	0.2
	99

	o-Desmethylvenlafaxine
	12
	5.0
	0.4
	2.0
	12
	7.00
	42
	12
	7.5
	0.2
	0.7
	12
	8.2
	32

	Sulfamethoxazole
	2.8
	0.2
	-
	-
	2.8
	0.2
	93
	3.6
	1.0
	-
	-
	3.6
	1.0
	72

	Thiabendazole
	0.6
	0.1
	-
	0.2
	0.6
	0.3
	50
	-
	0.1
	0.03
	-
	-
	0.1
	-

	Trimethoprim
	3.8
	0.1
	-
	-
	3.8
	0.1
	97
	1.8
	0.8
	0.02
	-
	1.8
	0.8
	56

	Valsartan
	138
	11
	0.4
	1.0
	138
	12
	91
	96
	9.6
	0.3
	0.8
	96
	10
	89

	Venlafaxine
	4.6
	2.1
	0.4
	0.5
	4.6
	2.6
	45
	3.1
	3.3
	0.5
	1.6
	3.1
	4.9
	<0

	∑PhACs
	688
	56
	5.5
	15
	688
	71
	90
	530
	57
	4.2
	13
	530
	70
	87




[image: ]
Figure S3. Contribution (%) to the ∑PhACs concentration in the effluents (WWTP 1 and WWTP 2) and Tagus River surface water.

Table S13. Removal efficiency (RE) of wastewater at evaluated WWTPs.
	
	WWTP 1
	WWTP 2
	

	Compound
	Influent median concentration (ng/L)
	Effluent median concentration (ng/L)
	RE%
	Influent median concentration (ng/L)
	Effluent median concentration (ng/L)
	RE%
	RE (%)
Mean

	Acetaminophen
	19526
	26
	100
	16119
	16
	100
	100

	Atenolol
	1621
	72
	96
	1294
	94
	93
	95

	Atorvastatin
	814
	n.d.
	100
	139
	n.d.
	100
	100

	Azithromycin
	719
	11
	98
	103
	24
	77
	88

	Carbamazepine
	77
	55
	29
	32
	55
	<0
	15

	Clarithromycin
	512
	15
	97
	75
	30
	60
	79

	Clotrimazole
	n.d.
	n.d.
	-
	n.d.
	n.d.
	-
	-

	Erythromycin A
	n.d.
	22
	<0
	n.d.
	6
	<0
	<0

	Anhydroerythromycin A
	211
	33
	84
	43
	13
	69
	77

	Fluconazole
	245
	99
	60
	70
	69
	2
	31

	Gemfibrozil
	678
	658
	3
	53
	53
	0
	2

	Ibuprofen
	15437
	458
	97
	3636
	326
	91
	94

	Irbesartan
	10910
	2829
	74
	1329
	1557
	<0
	37

	Ketoprofen
	2021
	194
	90
	546
	59
	89
	90

	Metoprolol
	n.d.
	6
	<0
	n.d.
	15
	<0
	<0

	Miconazole
	n.d.
	n.d.
	-
	n.d.
	n.d.
	-
	-

	Naproxen
	5568
	24
	100
	1473
	10
	99
	100

	o-Desmethylvenlafaxine
	1397
	630
	55
	668
	491
	27
	41

	Sulfamethoxazole
	353
	29
	92
	221
	62
	72
	82

	Thiabendazole
	75
	14
	81
	6
	10
	-
	-

	Trimethoprim
	447
	11
	97
	101
	41
	60
	79

	Valsartan
	15929
	1171
	93
	6584
	430
	93
	93

	Venlafaxine
	531
	244
	54
	187
	211
	<0
	27


n.d.: not detected


Table S14. Spearman's Rho correlation matrix obtained with the median concentrations of each compound in each environmental compartment and physicochemical properties of each PhAC.
	
	 
	 
	WWTP Influent 
	WWTP Effluent 
	WWTP sludge before digester
	WWTP sludge after digester
	River water
	River sediment
	Fish
	Water solubility
	LogKoc
	LogKow
	pKa

	
	WWTP Influent 
	Correlation coefficient
	1
	
	
	
	
	
	
	
	
	
	

	
	 
	N
	19
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	WWTP Effluent 
	Correlation coefficient
	.491(*)
	1
	
	
	
	
	
	
	
	
	

	
	 
	N
	18
	20
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	WWTP sludge before digester
	Correlation coefficient
	.723(**)
	0.446
	1
	
	
	
	
	
	
	
	

	
	 
	N
	14
	14
	16
	 
	 
	 
	 
	 
	 
	 
	 

	
	WWTP sludge after digester
	Correlation coefficient
	0.15
	0.45
	.691(*)
	1
	
	
	
	
	
	
	

	
	 
	N
	9
	9
	11
	11
	 
	 
	 
	 
	 
	 
	 

	
	River water
	Correlation coefficient
	0.345
	.739(**)
	0.402
	-0.083
	1
	
	
	
	
	
	

	
	 
	N
	18
	20
	14
	9
	20
	 
	 
	 
	 
	 
	 

	
	River sediment
	Correlation coefficient
	0.617
	0.103
	0.1
	-0.371
	0.17
	1
	
	
	
	
	

	
	 
	N
	9
	10
	9
	6
	10
	12
	 
	 
	 
	 
	 

	
	Fish
	Correlation coefficient
	.
	.
	-1
	1.000(**)
	.
	-1
	1
	
	
	
	

	
	 
	N
	1
	1
	2
	2
	1
	2
	2
	 
	 
	 
	 

	
	Water solubility
	Correlation coefficient
	0.126
	-0.037
	-0.182
	-0.545
	0.182
	0.364
	-1
	1
	
	
	

	
	 
	N
	19
	20
	16
	11
	20
	12
	2
	23
	 
	 
	 

	
	LogKoc
	Correlation coefficient
	0.11
	0.065
	-0.041
	-0.064
	-0.109
	-0.252
	1.000(**)
	-.574(**)
	1
	
	

	
	 
	N
	19
	20
	16
	11
	20
	12
	2
	23
	23
	 
	 

	
	LogKow
	Correlation coefficient
	0.146
	0.123
	0.256
	0.4
	-0.06
	-0.322
	1.000(**)
	-.879(**)
	.754(**)
	1
	

	
	 
	N
	19
	20
	16
	11
	20
	12
	2
	23
	23
	23
	 

	
	pKa
	Correlation coefficient
	-0.154
	-0.231
	0.382
	0.771
	-0.237
	0.643
	.
	0.038
	-0.39
	-0.431
	1

	
	 
	N
	13
	13
	10
	6
	13
	7
	1
	15
	15
	15
	15

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	*
	The correlation is significant at the 0.05 level (bilateral)
	
	
	
	
	
	
	
	
	
	

	**
	The correlation is significant at the 0.01 level (bilateral)
	
	
	
	
	
	
	
	
	
	



Table S15. Median, average ± standard deviation, minimum – maximum concentration (ng/g), quantification and detection frequency for PhACs found in WWTP sludge.
	

	WWTP 1 before digester
	WWTP 1 after digester

	Compound
	Median (ng/g)
	Average ± SD (ng/g)
	Min-Max (ng/g)
	Qf %
	Df %
	Median (ng/g)
	Average ± SD (ng/g)
	Min-Max (ng/g)
	Qf %
	Df %

	Acetaminophen
	109
	109 ± 87
	48 - 171
	50
	50
	n.d.
	n.d.
	n.d.
	0
	0

	Atenolol
	-
	-
	16
	25
	25
	n.d.
	n.d.
	n.d.
	0
	0

	Atorvastatin
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Azithromycin
	-
	-
	23
	25
	25
	n.d.
	n.d.
	n.d.
	0
	0

	Carbamazepine
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Clarithromycin
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Clotrimazole
	127
	130 ± 37
	94 – 171
	100
	100
	128
	130 ± 9.2
	120 - 142
	100
	100

	Erythromycin A
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Anhydroerythromycin A
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Fluconazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Gemfibrozil
	44
	38 ± 25
	11 – 60
	75
	75
	34
	35 ± 8.0
	27 - 44
	100
	100

	Ibuprofen
	-
	-
	114
	25
	25
	-
	-
	81
	25
	25

	Irbesartan
	90
	93 ± 38
	58 – 132
	100
	100
	100
	91 ± 31
	46 - 118
	100
	100

	Ketoprofen
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Metoprolol
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Miconazole
	47
	55 ± 17
	44 – 74
	75
	75
	65
	66 ± 5.9
	60 - 73
	100
	100

	Naproxen
	-
	-
	56
	25
	25
	n.d.
	n.d.
	n.d.
	0
	0

	o-Desmethylvenlafaxine
	28
	32 ± 18
	15 - 57
	100
	100
	56
	56 ± 12
	42 - 69
	100
	100

	Sulfamethoxazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Thiabendazole
	-
	-
	-
	25
	25
	11
	11 ± 0.41
	10 - 11
	50
	50

	Trimethoprim
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Valsartan
	39
	39 ± 15
	20 - 56
	100
	100
	32
	33 ± 6.8
	27 - 42
	100
	100

	Venlafaxine
	27
	29 ± 8.1
	22 - 38
	75
	75
	11
	11 ± 1.5
	10 - 12
	50
	50

	∑PhACs
	549
	495 ± 171
	254 - 628
	-
	-
	438
	442 ± 44
	402 - 489
	-
	-


     n.d.: not detected
    Qf: quantification frequency
    Df: detection frequency


Table S15. (continued).
	
	WWTP 2 before digester
	WWTP 2 after digester

	Compound
	Median (ng/g)
	Average ± SD (ng/g)
	Min-Max (ng/g)
	Qf %
	Df %
	Median (ng/g)
	Average ± SD (ng/g)
	Min-Max (ng/g)
	Qf %
	Df %

	Acetaminophen
	213
	213 ± 76
	159 - 267
	50
	50
	n.d.
	n.d.
	n.d.
	0
	0

	Atenolol
	12
	12 ± 2.4
	10 - 14
	50
	50
	n.d.
	n.d.
	n.d.
	0
	0

	Atorvastatin
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Azithromycin
	-
	-
	-
	25
	25
	134
	147 ± 52
	98 - 220
	100
	100

	Carbamazepine
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Clarithromycin
	12
	11 ± 8.6
	1.4 - 18
	75
	75
	n.d.
	n.d.
	n.d.
	0
	0

	Clotrimazole
	63
	63 ± 27
	31 - 97
	100
	100
	177
	183 ± 63
	123 - 256
	100
	100

	Erythromycin A
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Anhydroerythromycin A
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Fluconazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Gemfibrozil
	26
	26 ± 11
	19 - 34
	50
	50
	15
	15 ± 6.4
	11 - 20
	50
	50

	Ibuprofen
	174
	174 ± 38
	147 - 201
	50
	50
	87
	87 ± 74
	35 - 140
	50
	50

	Irbesartan
	178
	179 ± 94
	81 - 279
	100
	100
	105
	102 ± 60
	40 - 159
	100
	100

	Ketoprofen
	10
	10 ± 0.21
	10 - 11
	50
	50
	n.d.
	n.d.
	n.d.
	0
	0

	Metoprolol
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Miconazole
	39
	47 ± 39
	8.9 - 102
	100
	100
	113
	103 ± 62
	19 - 167
	100
	100

	Naproxen
	-
	-
	17
	25 
	25 
	-
	-
	13
	25
	25

	o-Desmethylvenlafaxine
	49
	90 ± 96
	29 - 233
	100
	100
	40
	50 ± 30
	25 - 93
	100
	100

	Sulfamethoxazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Thiabendazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Trimethoprim
	8.9
	11 ± 6.6
	5.2 - 18
	75
	75
	n.d.
	n.d.
	n.d.
	0
	0

	Valsartan
	91
	135 ± 81
	85 - 228
	75
	75
	56
	55 ± 18
	38 - 71
	100
	100

	Venlafaxine
	101
	129 ± 105
	44 - 271
	100
	100
	75
	97 ± 46
	71 - 166
	100
	100

	∑PhACs
	862
	870 ± 173
	668 - 1089
	-
	-
	862
	870 ± 206
	581 - 1027
	-
	-


n.d.: not detected
Qf: quantification frequency
Df: detection frequency


Table S16. Median, average ± standard deviation, minimum - maximum concentration and quantification and detection frequency for PhACs found in the river basin (river sediment and fish).
	
	River Sediment
	Fish

	Compound
	Median (ng/g)
	Average ± SD (ng/g)
	Min-Max (ng/g)
	Qf %
	Df %
	Median (ng/g)
	Average ± SD (ng/g)
	Min-Max (ng/g)
	Qf %
	Df %

	Acetaminophen
	-
	-
	63
	4
	4
	n.d.
	n.d.
	n.d.
	0
	0

	Atenolol
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Atorvastatin
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Azithromycin
	14
	14 ± 11
	1.8 - 53
	61
	61
	-
	-
	160
	4
	4

	Carbamazepine
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Clarithromycin
	15
	19 ± 14
	1.4 - 61
	61
	61
	n.d.
	n.d.
	n.d.
	0
	0

	Clotrimazole
	21
	20 ± 10
	7.1 - 35
	61
	61
	7.8
	7.7 ± 1.7
	5.8 - 9.5
	17
	17

	Erythromycin A
	14
	22 ± 20
	8.1 - 45
	11
	11
	n.d.
	n.d.
	n.d.
	0
	0

	Anhydroerythromycin A
	2.5
	3.7 ± 3.8
	1.1 - 16
	54
	54
	n.d.
	n.d.
	n.d.
	0
	0

	Fluconazole
	-
	-
	5.1
	4
	4
	n.d.
	n.d.
	n.d.
	0
	0

	Gemfibrozil
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Ibuprofen
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Irbesartan
	6.3
	7.8 ± 6.5
	1.1 - 24
	61
	61
	n.d.
	n.d.
	n.d.
	0
	0

	Ketoprofen
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Metoprolol
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Miconazole
	7.4
	10 ± 9.8
	1.5 - 38
	57
	57
	n.d.
	n.d.
	n.d.
	0
	0

	Naproxen
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	o-Desmethylvenlafaxine
	47
	46 ± 27
	7.1 - 95
	68
	68
	n.d.
	n.d.
	n.d.
	0
	0

	Sulfamethoxazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Thiabendazole
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Trimethoprim
	10
	7.5 ± 3.7
	3.1 - 10
	11
	11
	n.d.
	n.d.
	n.d.
	0
	0

	Valsartan
	n.d.
	n.d.
	n.d.
	0
	0
	n.d.
	n.d.
	n.d.
	0
	0

	Venlafaxine
	24
	23 ± 19
	1.2 - 70
	75
	75
	n.d.
	n.d.
	n.d.
	0
	0


n.d.: not detected
Qf: quantification frequency
Df: detection frequency

Table S17. PhACs data previously reported for sediments in the literature.
	Compound
	Median (Average) (ng/g)
	Min - Max (ng/g)
	Df (%)
	Qf (%)
	Qf
	Ref

	Acetaminophen
	63 (63)
	63
	4
	4
	1/28
	This study

	
	30
	-
	11
	-
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	<5.0
	<5.0
	62
	-
	-
	Huber et al., 2016

	
	19 (32)
	<LOQ - 222
	86
	63
	14/22
	Da Silva et al., 2011

	
	n.d.
	n.d.
	0
	0
	-
	Sun et al., 2021

	
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	 
	(0.66)
	2.0 - 4.0
	58
	17
	2/12
	Vazquez-Roig et al., 2011

	Atenolol
	n.d.
	n.d.
	0
	0
	0/28
	This study

	
	-
	0.4
	-
	-
	-
	Biel-Maeso et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	-
	<5.0 - 59
	62
	-
	-
	Huber et al., 2016

	
	1.2 (1.6)
	<LOQ - 3.8
	95
	55
	12/22
	Da Silva et al., 2011

	 
	(2.7)
	(1.4 - 5.0)
	40
	40
	-
	Valdés et al., 2023

	Atorvastatin
	n.d.
	n.d.
	0
	0
	0/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Carmona et al., 2017

	
	0.6 (0.8)
	<LOQ - 3.0
	95
	68
	15/22
	Da Silva et al., 2011

	 
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	Azithromycin
	14 (14)
	1.8 - 53
	61
	61
	17/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	-
	2.3
	-
	-
	-
	Čelić et al., 2019 

	 
	(16)
	<LOQ - 27
	30
	20
	-
	Valdés et al., 2023

	Carbamazepine
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	0.2 (0.3)
	0.07 - 0.8
	-
	-
	-
	Biel-Maeso et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	(1.1)
	0
	-
	-
	-
	Čelić et al., 2019

	
	0.9 (1.2)
	<LOQ - 2.8
	91
	41
	9/22
	Da Silva et al., 2011

	
	(0.7)
	0.3 - 2.1
	40
	40
	-
	Valdés et al., 2023

	 
	(0.9)
	0.6 - 2.1
	92
	67
	8/12
	Vazquez-Roig et al., 2011

	Clarithromycin
	15 (19)
	1.4 - 61
	61
	61
	17/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	-
	1.1
	-
	-
	-
	Čelić et al., 2019

	
	0.9 (1.8)
	<LOQ - 9.9
	91
	77
	17/22
	Da Silva et al., 2011

	 
	(4.8)
	<LOQ - 6
	30
	20
	-
	Valdés et al., 2023

	Clotrimazole
	21 (20)
	7.1 - 35
	61
	61
	17/28
	This study





Table S17. (continued).
	Compound
	Median (Average) (ng/g)
	Min - Max (ng/g)
	Df (%)
	Qf (%)
	Qf
	Ref

	Erythromycin A
	14 (22)
	8.1 - 45
	11
	11
	3/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	n.d.
	n.d.
	-
	-
	-
	Čelić et al., 2019

	
	30 (30)
	<LOQ - 33
	50
	9
	2/22
	Da Silva et al., 2011

	 
	50
	-
	-
	100
	-
	Sun et al., 2021

	Anhydroerythromycin A
	2.5 (3.7)
	1.1 - 16
	54
	54
	15/28
	This study

	Fluconazole
	5.1 (5.1)
	5.1
	4
	4
	1/28
	This study

	Gemfibrozil
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	0.1 (0.2)
	0.1 - 0.4
	-
	-
	-
	Biel-Maeso et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	1.2 (1.9)
	<LOQ - 5.2
	55
	36
	8/22
	Da Silva et al., 2011

	 
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	Ibuprofen
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	12 (15)
	6 - 25
	-
	-
	-
	Biel-Maeso et al., 2017

	
	31
	31
	1
	-
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	n.d.
	n.d.
	-
	-
	-
	Čelić et al., 2019

	
	-
	<0.1 - 2.6
	89
	-
	-
	Huber et al., 2016

	
	5.0 (8.4)
	<LOQ - 21
	68
	55
	12/22
	Da Silva et al., 2011

	
	8
	-
	-
	70
	-
	Sun et al., 2021

	
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	 
	(6.7)
	4.4 - 36
	50
	50
	6/12
	Vazquez-Roig et al., 2011

	Irbesartan
	6.3 (7.8)
	1.1 - 24
	61
	61
	17/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	-
	3.5
	-
	-
	-
	Čelić et al., 2019

	 
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	Ketoprofen
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	n.d.
	n.d.
	-
	-
	-
	Čelić et al., 2019

	
	2.7 (2.7)
	<LOQ - 3.3
	91
	41
	9/22
	Da Silva et al., 2011

	 
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	Metoprolol
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	31
	-
	32
	-
	-
	Carmona et al., 2017

	
	2.7
	2.7 - <MDL
	25
	-
	-
	Castaño-Ortiz et al., 2024

	
	-
	<0.1 - 63
	80
	-
	-
	Huber et al., 2016

	
	1.0 (1.4)
	<LOQ - 4.1
	73
	36
	8/22
	Da Silva et al., 2011

	
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	 
	(0.4)
	0.4 - 2.3
	25
	17
	2/12
	Vazquez-Roig et al., 2011

	Miconazole
	7.4 (10)
	1.5 - 38
	57
	57
	16/28
	This study




Table S17. (continued).
	Compound
	Median (Average) (ng/g)
	Min - Max (ng/g)
	Df (%)
	Qf (%)
	Qf
	Ref

	Naproxen
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	-
	<0.1 - 0.8
	65
	-
	-
	Huber et al., 2016

	
	1.9 (1.9)
	<LOQ - 1.9
	18
	5
	1/22
	Da Silva et al., 2011

	
	4
	-
	-
	90
	0
	Sun et al., 2021

	 
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	o-Desmethylvenlafaxine
	47 (46)
	7.1 - 95
	68
	68
	19/28
	This study

	 
	n.d.
	n.d.
	0
	0
	0
	Castaño-Ortiz et al., 2024

	Sulfamethoxazole
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	n.d.
	n.d.
	0
	0
	0
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	n.d.
	n.d.
	0
	0
	-
	Sun et al., 2021

	 
	(0.3)
	0.3 - 2.7
	17
	17
	2/12
	Vazquez-Roig et al., 2011

	Thiabendazole
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	 
	0
	<LOQ - 3.4
	-
	-
	-
	Čelić et al., 2019

	Trimethoprim
	10 (7.5)
	3.1 - 10
	11
	11
	3/28
	This study

	
	0.07 (0.11)
	0.02 - 0.2
	-
	-
	-
	Biel-Maeso et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Carmona et al., 2017

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	0.8 (1.0)
	<LOQ - 2.3
	68
	27
	6/22
	Da Silva et al., 2011

	
	10
	-
	-
	30
	0
	Sun et al., 2021

	
	-
	2
	10
	10
	-
	Valdés et al., 2023

	 
	(0.4)
	0.4 - 4.1
	17
	8
	1/12
	Vazquez-Roig et al., 2011

	Valsartan
	n.d.
	n.d. 
	0
	0
	0/28
	This study

	
	n.d.
	n.d.
	0
	0
	-
	Castaño-Ortiz et al., 2024

	
	n.d.
	n.d.
	-
	-
	-
	Čelić et al., 2019

	 
	n.d.
	n.d.
	0
	0
	-
	Valdés et al., 2023

	Venlafaxine
	24 (23)
	1.2 - 70
	75
	75
	21/28
	This study

	
	0.1
	0.4 - <MQL
	100
	-
	-
	Castaño-Ortiz et al., 2024

	
	-
	0.2 - 74
	86
	-
	-
	Huber et al., 2016

	 
	(3.1)
	0.9 - 5.4
	40
	40
	-
	Valdés et al., 2023


n.d.: not detected
<LOQ: below limit of quantification
<MDL: below method detection limit
<MQL: below method quantitation limit

Table S18. Calculated sediment-water partition coefficients (KD) for PhACs quantified in sediment samples. NA: not applicable (not quantified in surface water samples).

	PhAC
	Min - Max (L/Kg)
	Median (L/Kg)

	Acetaminophen
	6601
	-

	Azithromycin
	121 - 1834
	517

	Clarithromycin
	111 - 2586
	724

	Clotrimazole
	NA
	3050a

	Erythromycin A
	612 - 3300
	2025

	Anhydroerythromycin A
	2 - 73
	29

	Fluconazole
	1.3
	-

	Irbesartan
	2.1 - 66
	11

	Miconazole
	NA
	3400a

	o-Desmethylvenlafaxine
	20 - 253
	46

	Trimethoprim
	13 - 79
	50

	Venlafaxine
	20 - 883
	92


    a: Value estimated according to ECHA, 2016a (equation R.16-6 )
Table S20. PhACs data previously reported for fish in the literature. 
	Compound
	Tissue
	Median (Average) (ng/g d.w.)
	Min - Max (ng/g d.w.)
	Df
	Qf
	Ref

	Acetaminophen
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Muscle
	2.88
	-
	-
	1/4
	Baduel et al., 2015

	
	-
	n.d.
	n.d.
	0%
	0%
	Carmona et al., 2017

	
	-
	n.d.
	n.d.
	0%
	0%
	Castaño-Ortiz et al., 2024

	
	Brain
	-
	58 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	 
	-
	n.d.
	n.d.
	0%
	0%
	Sun et al., 2021

	Atenolol
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	 
	Liver
	0.4
	< MDL - 0.4
	6% (n=18)
	-
	Castaño-Ortiz et al., 2024

	Atorvastatin
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	Azithromycin
	Whole fish
	160
	160
	4%
	4%
	This study

	
	Whole fish
	12
	-
	2%
	-
	Carmona et al., 2017

	
	Liver
	2.3
	<MDL - 23
	28% (n= 18)
	-
	Castaño-Ortiz et al., 2024

	
	Plasma
	0.8
	<MDL - 0.9 (ng/mL)
	22% (n= 18)
	-
	Castaño-Ortiz et al., 2024

	 
	Plasma
	<LOQ
	<5 - 19 (ng/mL)
	10% (n=10)
	-
	Cerveny et al., 2021

	Carbamazepine
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Whole fish
	5
	-
	1%
	-
	Carmona et al., 2017

	
	Liver
	<MQL
	<MDL - <MQL
	6% (n= 18)
	-
	Castaño-Ortiz et al., 2024

	
	Muscle
	<MQL
	<MDL - <MQL
	36% (n= 46)
	-
	Castaño-Ortiz et al., 2024

	
	Plasma
	<LOQ
	<1 - 4.4
	23% (n=30)
	-
	Cerveny et al., 2021

	 
	Brain
	1.4
	-
	2% (n=50)
	-
	Duarte et al., 2023

	
	Liver
	(18)
	-
	-
	-
	Huerta et al,, 2013

	Clarithromycin
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Whole fish
	7
	-
	2%
	-
	Carmona et al., 2017

	
	Muscle
	<MQL
	<MDL - <MQL
	4% (n= 46)
	-
	Castaño-Ortiz et al., 2024

	
	Plasma
	<LOQ
	<1 - 11 (ng/mL)
	40% (n=10)
	-
	Cerveny et al., 2021

	
	Kidney
	-
	1.4 - 3.9 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	 
	Liver
	-
	6.8 (w.w.)
	-
	-
	Manjarrés-López et al., 2023



Table S20. (continued).
	Compound
	Tissue
	Median (Average) (ng/g d.w.)
	Min - Max (ng/g d.w.)
	Df
	Qf
	Ref

	Clotrimazole
	Whole fish
	7.8 (7.7)
	5.8 - 9.5
	17%
	17%
	This study

	
	Plasma
	<LOQ
	<1 - 2.8
	10% (n=10)
	-
	Cerveny et al., 2021

	 
	Plasma
	<LOQ
	<1 - 3.4
	7% (n=30)
	-
	Cerveny et al., 2021

	Erythromycin A
	-
	n.d.
	n.d.
	0%
	0%
	This study

	
	-
	n.d.
	n.d.
	0%
	0%
	Castaño-Ortiz et al., 2024

	 
	-
	n.d.
	n.d.
	0%
	0%
	Sun et al., 2021

	Anhydroerythromycin A
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	Fluconazole
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	Gemfibrozil
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Whole fish
	19
	-
	1%
	-
	Carmona et al., 2017

	
	Liver
	9.1
	<MDL - 9.1
	6% (n= 18)
	-
	Castaño-Ortiz et al., 2024

	
	Muscle
	0.1
	<MDL - 1.6
	14% (n= 46)
	-
	Castaño-Ortiz et al., 2024

	 
	Plasma
	2.8
	<MDL - 18 (ng/mL)
	28% (n= 18)
	-
	Castaño-Ortiz et al., 2024

	Ibuprofen
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Whole fish
	22
	-
	2%
	-
	Carmona et al., 2017

	
	Plasma
	14
	<MDL - 14 (ng/mL)
	6% (n= 18)
	-
	Castaño-Ortiz et al., 2024

	 
	-
	n.d.
	n.d.
	0%
	0%
	Sun et al., 2021

	Irbesartan
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	 
	-
	n.d.
	n.d.
	0%
	0%
	Castaño-Ortiz et al., 2024

	Ketoprofen
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Liver
	<MQL
	<MDL - <MQL
	6% (n= 18)
	-
	Castaño-Ortiz et al., 2024

	 
	Heart
	-
	1.1 (w.w.)
	-
	-
	Manjarrés-López et al., 2023





Table S20. (continued).
	Compound
	Tissue
	Median (Average) (ng/g d.w.)
	Min - Max (ng/g d.w.)
	Df
	Qf 
	Ref

	Metoprolol
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Whole fish
	32
	-
	2%
	-
	Carmona et al., 2017

	
	-
	n.d.
	n.d.
	0%
	0%
	Castaño-Ortiz et al., 2024

	
	Heart
	-
	1.3 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	
	Kidney
	-
	105 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	
	Skin
	-
	14 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	Miconazole
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Plasma
	<LOQ
	<1 - 12
	7% (n=30)
	-
	Cerveny et al., 2021

	Naproxen
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	-
	n.d.
	n.d.
	0%
	0%
	Carmona et al., 2017

	
	-
	n.d.
	n.d.
	0%
	0%
	Castaño-Ortiz et al., 2024

	
	-
	n.d.
	n.d.
	0%
	0%
	Sun et al., 2021

	o-Desmethylvenlafaxine
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Muscle
	<MQL
	<MDL - <MQL
	11% (n= 46)
	-
	Castaño-Ortiz et al., 2024

	Sulfamethoxazole
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Whole fish
	13
	-
	3%
	-
	Carmona et al., 2017

	
	Plasma
	1.3
	<MDL - 1.3 (ng/mL)
	6%
	-
	Castaño-Ortiz et al., 2024

	
	Liver
	-
	0.62
	4%
	-
	Sun et al., 2021

	Thiabendazole
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	Trimethoprim
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	-
	n.d.
	n.d.
	0%
	0%
	Carmona et al., 2017

	
	-
	n.d.
	n.d.
	0%
	0%
	Castaño-Ortiz et al., 2024

	
	Whole fish
	26
	-
	8.3%
	8.3%
	Kalogeropoulou et al., 2021

	
	Heart
	-
	<LOQ
	-
	-
	Manjarrés-López et al., 2023

	
	-
	n.d.
	n.d.
	0%
	0%
	Rezk et al., 2015

	
	Kidney
	(11)
	8.0 - 13
	6%
	-
	Sun et al., 2021

	Valsartan
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	-
	n.d.
	n.d.
	0%
	0%
	Castaño-Ortiz et al., 2024


Table S20. (continued).
	Compound
	Tissue
	Median (Average) (ng/g d.w.)
	Min - Max (ng/g d.w.)
	Df
	Qf
	Ref

	Venlafaxine
	Whole fish
	n.d.
	n.d.
	0%
	0%
	This study

	
	Liver
	2.5
	<MDL - 28
	56%
	-
	Castaño-Ortiz et al., 2024

	
	Muscle
	3.1
	<MDL - 8.6
	17%
	-
	Castaño-Ortiz et al., 2024

	
	Plasma
	0.2
	<MDL - 89 (ng/mL)
	17%
	-
	Castaño-Ortiz et al., 2024

	
	Plasma
	<LOQ
	<0.5 - 11
	30% (n=10)
	-
	Cerveny et al., 2021

	
	Brain
	1.1
	0.5 - 13
	30% (n=50)
	-
	Duarte et al., 2023

	
	Liver
	1.8
	0.6 - 4.3
	19% (n=55)
	-
	Duarte et al., 2023

	
	Muscle
	0.9
	0.5 - 2.5
	22% (n=55)
	-
	Duarte et al., 2023

	
	Whole fish
	(0.6)
	-
	2%
	-
	Huerta et al., 2013

	
	Brain
	-
	23 - 153 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	
	Heart
	-
	15 - 49 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	
	Kidney
	-
	33 - 54 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	
	Liver
	-
	33 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	
	Muscle
	-
	5.9 (w.w.)
	-
	-
	Manjarrés-López et al., 2023

	
	Plasma
	-
	51 - 87 (ng/mL)
	-
	-
	Manjarrés-López et al., 2023

	 
	Skin
	-
	13 - 27 (w.w.)
	-
	-
	Manjarrés-López et al., 2023


d.w.: dry weight
w.w. wet weight
n.d.: not detected
-: not available
<MDL: below method detection limit.
<MQL: below method quantitation limit

Table S21. Predicted Environmental Concentration values for soil for the first 25 years after annual application.

	
	
	PECsoil (mg/Kg)

	
	Year
	Azithromycin
	Clotrimazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Miconazole
	Naproxen
	o-Desmethylvenlafaxine
	Thiabendazole
	Valsartan
	Venlafaxine

	WWTP 1-Sludge 1
	1
	-
	1,18E-03
	3,81E-04
	-
	1,16E-03
	6,12E-04
	-
	4,10E-04
	-
	2,65E-04
	-

	
	10
	-
	8,34E-03
	6,34E-04
	-
	8,20E-03
	4,31E-03
	-
	7,10E-04
	-
	1,86E-03
	-

	
	25
	-
	0,01
	6,34E-04
	-
	0,01
	6,65E-03
	-
	7,10E-04
	-
	2,85E-03
	-

	WWTP 1-Sludge 2
	1
	-
	1,25E-03
	4,38E-04
	-
	1,04E-03
	7,20E-04
	-
	6,25E-04
	-
	4,16E-04
	1,21E-04

	
	10
	-
	8,83E-03
	7,28E-04
	-
	7,31E-03
	5,07E-03
	-
	1,08E-03
	-
	2,92E-03
	1,92E-04

	
	25
	-
	0,01
	7,28E-04
	-
	0,01
	7,81E-03
	-
	1,08E-03
	-
	4,48E-03
	1,92E-04

	WWTP 1-Sludge 3
	1
	-
	1,40E-03
	2,69E-04
	-
	4,53E-04
	6,69E-04
	-
	6,78E-04
	1,02E-04
	2,87E-04
	1,00E-04

	
	10
	-
	9,86E-03
	4,47E-04
	-
	3,19E-03
	4,71E-03
	-
	1,17E-03
	1,78E-04
	2,01E-03
	1,59E-04

	
	25
	-
	0,02
	4,47E-04
	-
	4,92E-03
	7,27E-03
	-
	1,17E-03
	1,78E-04
	3,09E-03
	1,59E-04

	WWTP 1-Sludge 4
	1
	-
	1,27E-03
	2,90E-04
	8,02E-04
	9,34E-04
	5,91E-04
	-
	4,87E-04
	1,08E-04
	3,42E-04
	-

	
	10
	-
	8,93E-03
	4,82E-04
	8,02E-04
	6,58E-03
	4,16E-03
	-
	8,44E-04
	1,88E-04
	2,39E-03
	-

	
	25
	-
	0,01
	4,82E-04
	8,02E-04
	0,01
	6,42E-03
	-
	8,44E-04
	1,88E-04
	3,67E-03
	-

	WWTP 2-Sludge 1
	1
	1,26E-03
	2,52E-03
	1,93E-04
	-
	1,57E-03
	1,65E-03
	-
	2,45E-04
	-
	6,96E-04
	7,26E-04

	
	10
	2,19E-03
	0,02
	3,20E-04
	-
	0,01
	0,01
	-
	4,25E-04
	-
	4,88E-03
	1,15E-03

	
	25
	2,19E-03
	0,03
	3,21E-04
	-
	0,02
	0,02
	-
	4,25E-04
	-
	7,48E-03
	1,15E-03

	WWTP 2-Sludge 2
	1
	2,17E-03
	2,13E-03
	-
	1,37E-03
	1,46E-03
	1,22E-03
	-
	3,79E-04
	-
	6,97E-04
	6,96E-04

	
	10
	3,78E-03
	0,01
	-
	1,38E-03
	0,01
	8,56E-03
	-
	6,57E-04
	-
	4,89E-03
	1,11E-03

	
	25
	3,78E-03
	0,02
	-
	1,38E-03
	0,02
	0,01
	-
	6,57E-04
	-
	7,50E-03
	1,11E-03

	WWTP 2-Sludge 3
	1
	1,39E-03
	1,21E-03
	-
	-
	3,90E-04
	1,85E-04
	1,28E-04
	4,14E-04
	-
	3,72E-04
	1,64E-03

	
	10
	2,41E-03
	8,51E-03
	-
	-
	2,75E-03
	1,31E-03
	2,12E-04
	7,17E-04
	-
	2,61E-03
	2,61E-03

	
	25
	2,42E-03
	0,01
	-
	-
	4,24E-03
	2,01E-03
	2,12E-04
	7,17E-04
	-
	4,00E-03
	2,61E-03

	WWTP 2-Sludge 4
	1
	9,70E-04
	1,37E-03
	1,04E-04
	3,48E-04
	6,16E-04
	1,01E-03
	-
	9,16E-04
	6,97E-05
	4,06E-04
	7,60E-04

	
	10
	1,69E-03
	9,64E-03
	1,72E-04
	3,48E-04
	4,34E-03
	7,10E-03
	-
	1,59E-03
	1,21E-04
	2,85E-03
	1,21E-03

	
	25
	1,69E-03
	0,01
	1,72E-04
	3,48E-04
	6,69E-03
	0,01
	-
	1,59E-03
	1,21E-04
	4,37E-03
	1,21E-03





Table S22. Predicted Environmental Concentration values for earthworms for the first 25 years after annual application.

	
	
	PECearthworm (mg/Kg)

	
	Year
	Azithromycin
	Clotrimazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Miconazole
	Naproxen
	o-Desmethylvenlafaxine
	Thiabendazole
	Valsartan
	Venlafaxine

	WWTP 1-Sludge 1
	1
	-
	7,56E-04
	0,04
	-
	1,91E-04
	1,58E-03
	-
	1,52E-04
	-
	7,31E-05
	-

	
	10
	-
	5,32E-03
	0,07
	-
	1,35E-03
	0,01
	-
	2,63E-04
	-
	5,12E-04
	-

	
	25
	-
	8,21E-03
	0,07
	-
	2,08E-03
	0,02
	-
	2,63E-04
	-
	7,86E-04
	-

	WWTP 1-Sludge 2
	1
	-
	8,00E-04
	0,05
	-
	1,70E-04
	1,85E-03
	-
	2,31E-04
	-
	1,15E-04
	9,33E-04

	
	10
	-
	5,63E-03
	0,08
	-
	1,20E-03
	0,01
	-
	4,01E-04
	-
	8,06E-04
	1,48E-03

	
	25
	-
	8,69E-03
	0,08
	-
	1,85E-03
	0,02
	-
	4,01E-04
	-
	1,24E-03
	1,48E-03

	WWTP 1-Sludge 3
	1
	-
	8,93E-04
	0,03
	-
	7,44E-05
	1,72E-03
	-
	2,51E-04
	2,41E-05
	7,93E-05
	7,72E-04

	
	10
	-
	6,29E-03
	0,05
	-
	5,24E-04
	0,01
	-
	4,34E-04
	4,20E-05
	5,56E-04
	1,23E-03

	
	25
	-
	9,70E-03
	0,05
	-
	8,08E-04
	0,02
	-
	4,34E-04
	4,20E-05
	8,52E-04
	1,23E-03

	WWTP 1-Sludge 4
	1
	-
	8,09E-04
	0,03
	1,78E-03
	1,53E-04
	1,52E-03
	-
	1,80E-04
	2,55E-05
	9,43E-05
	-

	
	10
	-
	5,70E-03
	0,05
	1,78E-03
	1,08E-03
	0,01
	-
	3,12E-04
	4,43E-05
	6,61E-04
	-

	
	25
	-
	8,79E-03
	0,05
	1,78E-03
	1,67E-03
	0,02
	-
	3,12E-04
	4,44E-05
	1,01E-03
	-

	WWTP 2-Sludge 1
	1
	3,40E-03
	1,61E-03
	0,02
	-
	2,58E-04
	4,25E-03
	-
	9,08E-05
	-
	1,92E-04
	5,60E-03

	
	10
	5,92E-03
	0,01
	0,03
	-
	1,82E-03
	0,03
	-
	1,57E-04
	-
	1,35E-03
	8,90E-03

	
	25
	5,92E-03
	0,02
	0,03
	-
	2,80E-03
	0,05
	-
	1,57E-04
	-
	2,07E-03
	8,90E-03

	WWTP 2-Sludge 2
	1
	5,87E-03
	1,36E-03
	-
	3,06E-03
	2,39E-04
	3,13E-03
	-
	1,40E-04
	-
	1,92E-04
	5,36E-03

	
	10
	0,01
	9,56E-03
	-
	3,06E-03
	1,69E-03
	0,02
	-
	2,43E-04
	-
	1,35E-03
	8,53E-03

	
	25
	0,01
	0,01
	-
	3,06E-03
	2,60E-03
	0,03
	-
	2,43E-04
	-
	2,07E-03
	8,53E-03

	WWTP 2-Sludge 3
	1
	3,75E-03
	7,71E-04
	-
	-
	6,41E-05
	4,78E-04
	4,72E-04
	1,53E-04
	-
	1,03E-04
	0,01

	
	10
	6,53E-03
	5,43E-03
	-
	-
	4,51E-04
	3,37E-03
	7,80E-04
	2,65E-04
	-
	7,19E-04
	0,02

	
	25
	6,53E-03
	8,37E-03
	-
	-
	6,96E-04
	5,19E-03
	7,80E-04
	2,65E-04
	-
	1,10E-03
	0,02

	WWTP 2-Sludge 4
	1
	2,62E-03
	8,73E-04
	0,01
	7,74E-04
	1,01E-04
	2,60E-03
	-
	3,39E-04
	1,64E-05
	1,12E-04
	5,86E-03

	
	10
	4,57E-03
	6,15E-03
	0,02
	7,75E-04
	7,12E-04
	0,02
	-
	5,87E-04
	2,86E-05
	7,86E-04
	9,31E-03

	
	25
	4,57E-03
	9,48E-03
	0,02
	7,75E-04
	1,10E-03
	0,03
	-
	5,87E-04
	2,86E-05
	1,21E-03
	9,31E-03



Table S23. Risk Characterization Ratios estimated for the soil compartment.

	
	
	RCRsoil

	
	
	Azithromycin
	Clotrimazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Miconazole
	Naproxen
	o-Desmethylvenlafaxine
	Thiabendazole
	Valsartan
	Venlafaxine

	PNECsoil
	5,46E-02
	1,90E+00
	7,64E-05
	5,99E-05
	2,27E+00
	3,88E-01
	1,79E-04
	9,02E-01
	4,44E-02
	4,04E+00
	3,48E-05

	
	Year
	
	
	
	
	
	
	
	
	
	
	

	WWTP 1-Sludge 1
	1
	-
	6,23E-04
	4,99
	-
	5,12E-04
	1,58E-03
	-
	4,54E-04
	-
	6,55E-05
	-

	
	10
	-
	4,39E-03
	8,29
	-
	3,61E-03
	0,01
	-
	7,87E-04
	-
	4,59E-04
	-

	
	25
	-
	6,77E-03
	8,29
	-
	5,56E-03
	0,02
	-
	7,87E-04
	-
	7,04E-04
	-

	WWTP 1-Sludge 2
	1
	-
	6,60E-04
	5,73
	-
	4,57E-04
	1,86E-03
	-
	6,93E-04
	-
	1,03E-04
	3,48

	
	10
	-
	4,65E-03
	9,52
	-
	3,22E-03
	0,01
	-
	1,20E-03
	-
	7,22E-04
	5,53

	
	25
	-
	7,17E-03
	9,52
	-
	4,96E-03
	0,02
	-
	1,20E-03
	-
	1,11E-03
	5,53

	WWTP 1-Sludge 3
	1
	-
	7,37E-04
	3,52
	-
	1,99E-04
	1,73E-03
	-
	7,51E-04
	2,30E-03
	7,10E-05
	2,88

	
	10
	-
	5,19E-03
	5,85
	-
	1,40E-03
	0,01
	-
	1,30E-03
	4,01E-03
	4,98E-04
	4,57

	
	25
	-
	8,01E-03
	5,85
	-
	2,17E-03
	0,02
	-
	1,30E-03
	4,01E-03
	7,64E-04
	4,57

	WWTP 1-Sludge 4
	1
	-
	6,68E-04
	3,79
	13,38
	4,11E-04
	1,52E-03
	-
	5,40E-04
	2,43E-03
	8,45E-05
	-

	
	10
	-
	4,70E-03
	6,30
	13,39
	2,90E-03
	0,01
	-
	9,36E-04
	4,23E-03
	5,92E-04
	-

	
	25
	-
	7,25E-03
	6,30
	13,39
	4,46E-03
	0,02
	-
	9,36E-04
	4,23E-03
	9,08E-04
	-

	WWTP 2-Sludge 1
	1
	0,02
	1,33E-03
	2,52
	-
	6,91E-04
	4,25E-03
	-
	2,72E-04
	-
	1,72E-04
	21

	
	10
	0,04
	9,35E-03
	4,19
	-
	4,87E-03
	0,03
	-
	4,71E-04
	-
	1,21E-03
	33

	
	25
	0,04
	0,01
	4,19
	-
	7,51E-03
	0,05
	-
	4,71E-04
	-
	1,85E-03
	33

	WWTP 2-Sludge 2
	1
	0,04
	1,12E-03
	-
	22,95
	6,41E-04
	3,13E-03
	-
	4,20E-04
	-
	1,72E-04
	20

	
	10
	0,07
	7,88E-03
	-
	22,96
	4,52E-03
	0,02
	-
	7,28E-04
	-
	1,21E-03
	32

	
	25
	0,07
	0,01
	-
	22,96
	6,97E-03
	0,03
	-
	7,28E-04
	-
	1,85E-03
	32

	WWTP 2-Sludge 3
	1
	0,03
	6,36E-04
	-
	-
	1,72E-04
	4,78E-04
	0,72
	4,59E-04
	-
	9,19E-05
	47

	
	10
	0,04
	4,48E-03
	-
	-
	1,21E-03
	3,37E-03
	1,19
	7,94E-04
	-
	6,44E-04
	75

	
	25
	0,04
	6,91E-03
	-
	-
	1,86E-03
	5,19E-03
	1,19
	7,95E-04
	-
	9,88E-04
	75

	WWTP 2-Sludge 4
	1
	0,02
	7,20E-04
	1,35
	5,81
	2,71E-04
	2,60E-03
	-
	1,01E-03
	1,57E-03
	1,00E-04
	22

	
	10
	0,03
	5,07E-03
	2,25
	5,82
	1,91E-03
	0,02
	-
	1,76E-03
	2,73E-03
	7,04E-04
	35

	
	25
	0,03
	7,82E-03
	2,25
	5,82
	2,94E-03
	0,03
	-
	1,76E-03
	2,73E-03
	1,08E-03
	35




Table S24. Calculated PNEC values for sediment compartment for each trophic level.

	
	PNECsediment (mg/Kg)

	
	Algae
	Crustacean
	Fish

	Acetaminophen
	1.24E-03
	7.42E-01
	1.24E-04

	Atenolol
	1.74E-02
	2.61E-01
	8.71E-02

	Atorvastatin
	1.89E-04
	4.72E-05
	9.44E-05

	Azithromycin
	6.80E-02
	6.80E-02
	1.50E+03

	Carbamazepine
	2.39E-03
	1.19E-03
	1.19E-05

	Clarithromycin
	4.00E-03
	1.20E-01
	8.00E+01

	Clotrimazole
	5.85E-01
	2.34E-01
	5.85E+00

	Erythromycin A
	2.66E-03
	1.33E+01
	1.33E+02

	Anhydroerythromycin A
	3.01E-02
	9.02E-03
	1.50E-02

	Fluconazole
	6.85E+01
	1.14E+02
	4.57E+00

	Gemfibrozil
	3.02E+00
	1.01E-04
	4.02E-04

	Ibuprofen
	7.44E-02
	7.44E+00
	7.44E-05

	Irbesartan
	2.80E+00
	5.60E+00
	8.40E+00

	Ketoprofen
	1.85E+00
	4.62E-03
	9.24E-05

	Metoprolol
	1.70E+00
	2.12E-04
	2.12E+00

	Miconazole
	2.39E-01
	4.78E-02
	1.19E-01

	Naproxen
	3.19E-01
	2.39E-04
	7.98E-03

	o-Desmethylvenlafaxine
	1.13E+00
	1.13E+00
	1.89E+00

	Sulfamethoxazole
	1.18E-01
	2.36E-02
	2.36E-02

	Thiabendazole
	3.88E+00
	5.54E-02
	5.54E-01

	Trimethoprim
	7.30E-01
	7.30E-01
	4.86E-02

	Valsartan
	4.99E+00
	2.49E+01
	2.99E+01

	Venlafaxine
	4.92E-03
	4.92E-01
	4.92E-05



Table S25. RCRs for sediment samples at the median and worst scenarios.

	
	
	Median scenario

	
	SP
	Acetaminophen
	Azithromycin
	Clarithromycin
	Clotrimazole
	Erythromycin A
	Anhydroerythromycin A
	Fluconazole
	Irbesartan
	Miconazole
	o-Desmethylvenlafaxine
	Trimethoprim
	Venlafaxine

	Algae

	S1
	0.000
	0.14
	3.3
	0.05
	0.000
	0.08
	0.000
	0.003
	0.07
	0.05
	0.000
	5.3

	
	S2
	0.000
	0.21
	4.5
	0.04
	0.000
	0.10
	0.000
	0.001
	0.03
	0.08
	0.009
	8.3

	
	S3
	0.000
	0.27
	7.8
	0.03
	4.2
	0.18
	0.000
	0.004
	0.02
	0.04
	0.013
	4.9

	
	S4
	0.000
	0.13
	3.0
	0.02
	0.000
	0.06
	0.000
	0.001
	0.014
	0.04
	0.000
	5.4

	
	S5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.22
	3.7
	0.03
	17
	0.07
	0.000
	0.002
	0.05
	0.05
	0.000
	1.3

	
	S7
	0.000
	0.23
	4.2
	0.04
	0.000
	0.08
	0.000
	0.009
	0.000
	0.03
	0.000
	6.5

	
	S8
	51
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.006
	0.000
	0.31

	
	S9
	0.000
	0.04
	1.02
	0.012
	0.000
	0.000
	0.000
	0.001
	0.014
	0.012
	0.000
	1.5

	
	S10
	0.000
	0.08
	1.4
	0.05
	0.000
	0.10
	0.000
	0.002
	0.02
	0.02
	0.000
	0.55

	Crustacean

	S1
	0.000
	0.14
	0.11
	0.14
	0.000
	0.25
	0.000
	0.001
	0.37
	0.05
	0.000
	0.05

	
	S2
	0.000
	0.21
	0.15
	0.11
	0.000
	0.34
	0.000
	0.001
	0.17
	0.08
	0.009
	0.08

	
	S3
	0.000
	0.27
	0.26
	0.08
	0.001
	0.62
	0.000
	0.002
	0.10
	0.04
	0.013
	0.05

	
	S4
	0.000
	0.13
	0.10
	0.06
	0.000
	0.20
	0.000
	0.000
	0.07
	0.04
	0.000
	0.05

	
	S5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.22
	0.12
	0.09
	0.003
	0.22
	0.000
	0.001
	0.26
	0.05
	0.000
	0.013

	
	S7
	0.000
	0.23
	0.14
	0.10
	0.000
	0.28
	0.000
	0.004
	0.000
	0.03
	0.000
	0.06

	
	S8
	0.09
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.006
	0.000
	0.003

	
	S9
	0.000
	0.04
	0.03
	0.03
	0.000
	0.000
	0.000
	0.000
	0.07
	0.012
	0.000
	0.015

	
	S10
	0.000
	0.08
	0.05
	0.12
	0.000
	0.34
	0.000
	0.001
	0.11
	0.02
	0.000
	0.005

	Fish

	S1
	0.000
	0.000
	0.000
	0.006
	0.000
	0.15
	0.001
	0.001
	0.15
	0.03
	0.000
	534

	
	S2
	0.000
	0.000
	0.000
	0.004
	0.000
	0.20
	0.000
	0.000
	0.07
	0.05
	0.13
	826

	
	S3
	0.000
	0.000
	0.000
	0.003
	0.000
	0.37
	0.000
	0.001
	0.04
	0.03
	0.20
	487

	
	S4
	0.000
	0.000
	0.000
	0.002
	0.000
	0.12
	0.000
	0.000
	0.03
	0.02
	0.000
	540

	
	S5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.000
	0.000
	0.004
	0.000
	0.13
	0.000
	0.001
	0.11
	0.03
	0.000
	131

	
	S7
	0.000
	0.000
	0.000
	0.004
	0.000
	0.17
	0.000
	0.003
	0.000
	0.02
	0.000
	650

	
	S8
	512
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.004
	0.000
	31

	
	S9
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000
	0.000
	0.000
	0.03
	0.007
	0.000
	147

	
	S10
	0.000
	0.000
	0.000
	0.005
	0.000
	0.20
	0.000
	0.001
	0.04
	0.014
	0.000
	55











Table S25. (continued).

	
	
	Worst scenario

	
	SP
	Acetaminophen
	Azithromycin
	Clarithromycin
	Clotrimazole
	Erythromycin A
	Anhydroerythromycin A
	Fluconazole
	Irbesartan
	Miconazole
	o-Desmethylvenlafaxine
	Trimethoprim
	Venlafaxine

	Algae

	S1
	0.000
	0.26
	5.7
	0.006
	0.000
	0.08
	0.000
	0.003
	0.015
	0.06
	0.000
	7.1

	
	S2
	0.000
	0.25
	7.5
	0.006
	0.000
	0.14
	0.000
	0.006
	0.0099
	0.08
	0.013
	12

	
	S3
	0.000
	0.73
	15
	0.004
	5.2
	0.27
	0.000
	0.006
	0.003
	0.08
	0.013
	13

	
	S4
	0.000
	0.14
	3.2
	0.003
	0.000
	0.06
	0.000
	0.001
	0.002
	0.05
	0.000
	5.6

	
	S5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.22
	4.2
	0.005
	17
	0.48
	0.000
	0.003
	0.006
	0.06
	0.000
	1.4

	
	S7
	0.000
	0.23
	4.2
	0.004
	0.000
	0.08
	0.000
	0.009
	0.000
	0.03
	0.000
	6.5

	
	S8
	51
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.006
	0.000
	0.37

	
	S9
	0.000
	0.04
	1.02
	0.001
	0.000
	0.000
	0.000
	0.001
	0.001
	0.012
	0.000
	1.5

	
	S10
	0.000
	0.12
	2.4
	0.005
	0.000
	0.10
	0.000
	0.002
	0.003
	0.04
	0.000
	7.4

	Crustacean

	S1
	0.000
	0.26
	0.19
	0.02
	0.000
	0.27
	0.000
	0.002
	0.07
	0.06
	0.000
	0.07

	
	S2
	0.000
	0.25
	0.25
	0.015
	0.000
	0.47
	0.000
	0.003
	0.05
	0.08
	0.013
	0.12

	
	S3
	0.000
	0.73
	0.49
	0.009
	0.001
	0.91
	0.000
	0.003
	0.017
	0.08
	0.013
	0.13

	
	S4
	0.000
	0.14
	0.11
	0.007
	0.000
	0.21
	0.000
	0.000
	0.009
	0.05
	0.000
	0.06

	
	S5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.22
	0.14
	0.012
	0.003
	1.6
	0.000
	0.002
	0.03
	0.06
	0.000
	0.014

	
	S7
	0.000
	0.23
	0.14
	0.010
	0.000
	0.28
	0.000
	0.004
	0.000
	0.03
	0.000
	0.06

	
	S8
	0.09
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.006
	0.000
	0.004

	
	S9
	0.000
	0.04
	0.03
	0.003
	0.000
	0.000
	0.000
	0.000
	0.007
	0.012
	0.000
	0.015

	
	S10
	0.000
	0.12
	0.08
	0.012
	0.000
	0.34
	0.000
	0.001
	0.017
	0.04
	0.000
	0.07

	Fish

	S1
	0.000
	0.000
	0.000
	0.001
	0.000
	0.16
	0.001
	0.001
	0.030
	0.03
	0.000
	708

	
	S2
	0.000
	0.000
	0.000
	0.001
	0.000
	0.28
	0.000
	0.002
	0.020
	0.05
	0.19
	1156

	
	S3
	0.000
	0.000
	0.001
	0.000
	0.000
	0.55
	0.000
	0.002
	0.007
	0.05
	0.20
	1326

	
	S4
	0.000
	0.000
	0.000
	0.000
	0.000
	0.12
	0.000
	0.000
	0.004
	0.03
	0.000
	560

	
	S5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.000
	0.000
	0.000
	0.000
	0.96
	0.000
	0.001
	0.011
	0.03
	0.000
	140

	
	S7
	0.000
	0.000
	0.000
	0.000
	0.000
	0.17
	0.000
	0.003
	0.000
	0.02
	0.000
	650

	
	S8
	512
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.004
	0.000
	37

	
	S9
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.003
	0.007
	0.000
	147

	
	S10
	0.000
	0.000
	0.000
	0.000
	0.000
	0.20
	0.000
	0.001
	0.007
	0.024
	0.000
	739



Table S26. Total RCR values as the sum of RQwater (Royano et al., 2023) and RCRsediment at each sampling point for the three trophic levels.

	
	
	Median scenario

	
	SP
	Acetaminophen
	Atenolol
	Atorvastatin
	Azithromycin
	Carbamazepine
	Clarithromycin
	Clotrimazole
	Erythromycin A
	Anhydroerythromycin A
	Fluconazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Ketoprofen
	Metoprolol
	Miconazole
	Naproxen
	o-Desmethylvenlafaxine
	Sulfamethoxazole
	Thiabendazole
	Trimethoprim
	Valsartan
	Venlafaxine

	Algae
	S1
	0.000
	0.20
	0.000
	0.34
	0.000
	3.3
	0.06
	0.000
	0.08
	0.000
	0.000
	0.10
	3.7
	0.000
	0.000
	0.07
	0.000
	0.05
	0.000
	0.000
	0.000
	0.10
	5.8

	
	S2
	0.000
	0.40
	0.000
	0.61
	0.000
	4.5
	0.04
	0.000
	0.10
	0.000
	0.000
	0.40
	7.9
	0.000
	0.000
	0.03
	0.000
	0.08
	0.000
	0.000
	0.009
	0.20
	8.9

	
	S3
	0.000
	0.20
	0.000
	0.57
	0.100
	7.8
	0.03
	4.3
	0.18
	0.000
	0.000
	0.000
	8.1
	0.000
	0.000
	0.02
	0.000
	0.14
	0.000
	0.000
	0.013
	0.10
	5.6

	
	S4
	0.000
	0.20
	0.000
	0.33
	0.100
	3.0
	0.02
	0.000
	0.06
	0.000
	0.000
	0.10
	5.7
	0.000
	0.000
	0.014
	0.000
	0.04
	0.000
	0.000
	0.000
	0.20
	5.8

	
	S5
	0.10
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.10
	0.000
	0.42
	0.000
	3.7
	0.04
	17
	0.07
	0.000
	0.000
	0.10
	3.4
	0.000
	0.000
	0.05
	0.000
	0.05
	0.000
	0.000
	0.000
	0.10
	1.5

	
	S7
	0.000
	0.000
	0.000
	0.33
	0.100
	4.2
	0.04
	0.000
	0.08
	0.000
	0.000
	0.000
	3.3
	0.000
	0.000
	0.000
	0.000
	0.03
	0.000
	0.000
	0.000
	0.10
	6.8

	
	S8
	51
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	1.6
	0.000
	0.000
	0.000
	0.000
	0.006
	0.000
	0.000
	0.000
	0.000
	0.41

	
	S9
	0.000
	0.000
	0.000
	0.04
	0.000
	1.02
	0.012
	0.000
	0.000
	0.000
	0.000
	0.000
	0.10
	0.000
	0.000
	0.014
	0.000
	0.012
	0.000
	0.000
	0.000
	0.000
	1.5

	
	S10
	0.000
	0.000
	0.000
	0.18
	0.000
	1.4
	0.05
	0.000
	0.10
	0.000
	0.000
	0.000
	0.80
	0.000
	0.000
	0.02
	0.000
	0.02
	0.000
	0.000
	0.000
	0.000
	0.65

	Crustacean
	S1
	0.000
	0.000
	0.000
	0.14
	1.4
	0.11
	0.24
	0.000
	0.25
	0.000
	64
	0.000
	2.5
	0.20
	0.20
	0.37
	2.8
	0.05
	0.000
	0.000
	0.000
	0.000
	0.05

	
	S2
	0.000
	0.000
	0.000
	0.21
	1.8
	0.15
	0.21
	0.000
	0.34
	0.000
	147
	0.000
	5.5
	0.50
	0.50
	0.17
	7.2
	0.08
	0.000
	0.000
	0.009
	0.10
	0.08

	
	S3
	0.000
	0.000
	0.000
	0.27
	3.6
	0.26
	0.08
	0.001
	0.62
	0.000
	103
	0.000
	5.6
	0.60
	0.80
	0.099
	3.8
	0.14
	0.000
	0.10
	0.013
	0.000
	0.05

	
	S4
	0.000
	0.000
	0.000
	0.13
	2.3
	0.10
	0.06
	0.000
	0.20
	0.000
	100
	0.000
	4.0
	0.000
	0.40
	0.07
	3.9
	0.04
	0.000
	0.000
	0.000
	0.10
	0.05

	
	S5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.10
	0.000
	0.000
	0.000
	0.30
	0.000
	0.000
	0.000
	0.000
	0.000
	0.10
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	S6
	0.000
	0.000
	0.000
	0.22
	1.4
	0.12
	0.09
	0.003
	0.22
	0.000
	58
	0.000
	2.3
	0.000
	0.20
	0.26
	4.1
	0.05
	0.000
	0.000
	0.000
	0.000
	0.013

	
	S7
	0.000
	0.000
	0.000
	0.23
	2.2
	0.14
	0.10
	0.000
	0.28
	0.000
	21
	0.000
	2.3
	0.10
	0.10
	0.000
	3.2
	0.03
	0.000
	0.000
	0.000
	0.000
	0.06

	
	S8
	0.09
	0.000
	0.000
	0.000
	1.2
	0.000
	0.10
	0.000
	0.000
	0.000
	27
	0.000
	1.1
	0.000
	0.10
	0.000
	0.90
	0.006
	0.000
	0.000
	0.000
	0.000
	0.003

	
	S9
	0.000
	0.000
	0.000
	0.04
	0.000
	0.03
	0.13
	0.000
	0.000
	0.000
	0.30
	0.000
	0.000
	0.000
	0.000
	0.07
	0.10
	0.012
	0.000
	0.000
	0.000
	0.000
	0.015

	
	S10
	0.000
	0.000
	0.000
	0.08
	0.40
	0.05
	0.22
	0.000
	0.34
	0.000
	4.1
	0.000
	0.60
	0.000
	0.000
	0.11
	0.50
	0.02
	0.000
	0.000
	0.000
	0.000
	0.005

	Fish
	S1
	0.10
	0.000
	0.000
	0.000
	68
	0.000
	0.006
	0.000
	0.15
	0.60
	8.5
	118
	1.5
	9.4
	0.000
	0.15
	0.10
	0.03
	0.000
	0.000
	0.000
	0.000
	561

	
	S2
	0.10
	0.000
	0.000
	0.000
	89
	0.000
	0.004
	0.000
	0.20
	0.20
	19
	426
	3.2
	24
	0.000
	0.07
	0.20
	0.05
	0.000
	0.000
	0.13
	0.000
	862

	
	S3
	0.000
	0.000
	0.000
	0.000
	181
	0.000
	0.003
	0.000
	0.37
	0.10
	14
	18
	3.3
	29
	0.000
	0.04
	0.10
	0.03
	0.000
	0.000
	0.20
	0.000
	525

	
	S4
	0.10
	0.000
	0.000
	0.000
	113
	0.000
	0.002
	0.000
	0.12
	0.10
	13
	105
	2.3
	1.8
	0.000
	0.03
	0.10
	0.02
	0.000
	0.000
	0.000
	0.000
	563

	
	S5
	0.30
	0.000
	0.000
	0.000
	1.5
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	18
	0.000
	1.8
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.30

	
	S6
	0.10
	0.000
	0.000
	0.000
	72
	0.000
	0.004
	0.000
	0.13
	0.10
	7.7
	148
	1.4
	1.8
	0.000
	0.11
	0.10
	0.03
	0.000
	0.000
	0.000
	0.000
	144

	
	S7
	0.000
	0.000
	0.000
	0.000
	108
	0.000
	0.004
	0.000
	0.17
	0.000
	2.7
	30
	1.3
	2.9
	0.000
	0.000
	0.10
	0.02
	0.000
	0.000
	0.000
	0.000
	665

	
	S8
	512
	0.000
	0.000
	0.000
	61
	0.000
	0.000
	0.000
	0.000
	0.10
	3.5
	22
	0.70
	1.8
	0.000
	0.000
	0.000
	0.004
	0.000
	0.000
	0.000
	0.000
	37

	
	S9
	0.000
	0.000
	0.000
	0.000
	1.00
	0.000
	0.001
	0.000
	0.000
	0.000
	0.000
	18
	0.000
	1.8
	0.000
	0.03
	0.000
	0.007
	0.000
	0.000
	0.000
	0.000
	147

	
	S10
	0.20
	0.000
	0.000
	0.000
	20
	0.000
	0.005
	0.000
	0.20
	0.000
	0.50
	22
	0.30
	1.8
	0.000
	0.04
	0.000
	0.014
	0.000
	0.000
	0.000
	0.000
	59



Table S26. (continued).
	
	
	Worst scenario

	
	SP
	Acetaminophen
	Atenolol
	Atorvastatin
	Azithromycin
	Carbamazepine
	Clarithromycin
	Clotrimazole
	Erythromycin A
	Anhydroerythromycin A
	Fluconazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Ketoprofen
	Metoprolol
	Miconazole
	Naproxen
	o-Desmethylvenlafaxine
	Sulfamethoxazole
	Thiabendazole
	Trimethoprim
	Valsartan
	Venlafaxine

	Algae
	S1
	0.10
	0.30
	0.000
	0.36
	0.000
	5.7
	0.06
	0.000
	0.08
	0.10
	0.000
	0.10
	3.6
	0.000
	0.000
	0.15
	0.000
	0.06
	0.000
	0.000
	0.000
	0.10
	7.6

	
	S2
	0.40
	0.30
	0.000
	0.65
	0.10
	7.5
	0.06
	0.000
	0.14
	0.20
	0.000
	0.60
	16
	0.000
	0.000
	0.10
	0.000
	0.18
	0.000
	0.000
	0.013
	0.20
	12

	
	S3
	0.10
	0.60
	0.000
	1.2
	0.000
	15
	0.04
	5.3
	0.27
	0.10
	0.000
	1.3
	16
	0.000
	0.000
	0.03
	0.000
	0.18
	0.000
	0.000
	0.013
	0.40
	15

	
	S4
	1.20
	0.40
	0.000
	1.04
	0.10
	3.3
	0.03
	0.20
	0.06
	0.000
	0.000
	1.8
	11
	0.000
	0.000
	0.02
	0.000
	0.15
	0.000
	0.000
	0.000
	0.50
	6.6

	
	S5
	2.20
	0.40
	0.000
	0.50
	0.10
	0.10
	0.000
	0.000
	0.000
	0.000
	0.000
	0.20
	8.8
	0.000
	0.000
	0.000
	0.000
	0.10
	0.000
	0.000
	0.000
	0.30
	0.70

	
	S6
	2.30
	0.000
	0.000
	0.22
	0.000
	4.2
	0.05
	17
	0.48
	0.000
	0.000
	0.000
	0.10
	0.000
	0.000
	0.06
	0.000
	0.06
	0.000
	0.000
	0.000
	0.000
	1.4

	
	S7
	0.000
	0.20
	0.000
	0.53
	0.10
	4.3
	0.04
	3.0
	0.18
	0.000
	0.000
	0.40
	4.8
	0.000
	0.000
	0.000
	0.000
	0.03
	0.000
	0.000
	0.000
	0.20
	7.0

	
	S8
	51
	0.10
	0.000
	0.20
	0.10
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.30
	4.3
	0.000
	0.000
	0.000
	0.000
	0.006
	0.000
	0.000
	0.000
	0.20
	0.77

	
	S9
	0.000
	0.10
	0.000
	0.14
	0.000
	1.02
	0.012
	0.20
	0.000
	0.000
	0.000
	0.40
	5.9
	0.000
	0.000
	0.014
	0.000
	0.012
	0.000
	0.000
	0.000
	0.10
	1.9

	
	S10
	0.10
	0.000
	0.000
	0.12
	0.000
	2.4
	0.05
	0.000
	0.10
	0.000
	0.000
	0.000
	0.10
	0.000
	0.000
	0.03
	0.000
	0.04
	0.000
	0.000
	0.000
	0.000
	7.4

	Crustacean
	S1
	0.000
	0.000
	0.000
	0.26
	1.3
	0.19
	0.25
	0.000
	0.27
	0.000
	83
	0.000
	2.5
	0.40
	0.20
	0.74
	4.8
	0.06
	0.000
	0.000
	0.000
	0.000
	0.07

	
	S2
	0.000
	0.000
	0.000
	0.25
	4.0
	0.25
	0.25
	0.000
	0.47
	0.10
	94
	0.000
	11
	0.90
	0.40
	0.50
	7.9
	0.18
	0.10
	0.000
	0.013
	0.10
	0.12

	
	S3
	0.000
	0.000
	0.000
	0.83
	1.8
	0.49
	0.19
	0.001
	0.91
	0.10
	220
	0.000
	11
	1.3
	0.90
	0.17
	10
	0.18
	0.000
	0.10
	0.013
	0.10
	0.13

	
	S4
	0.000
	0.000
	0.000
	0.24
	5.2
	0.11
	0.17
	0.000
	0.21
	0.000
	295
	0.000
	7.6
	1.2
	1.00
	0.09
	13
	0.15
	0.000
	0.10
	0.000
	0.10
	0.06

	
	S5
	0.000
	0.000
	0.000
	0.10
	3.2
	0.000
	0.10
	0.000
	0.000
	0.000
	136
	0.000
	6.1
	0.20
	0.50
	0.000
	9.7
	0.000
	0.000
	0.000
	0.000
	0.10
	0.000

	
	S6
	0.000
	0.000
	0.000
	0.22
	0.10
	0.14
	0.22
	0.003
	1.6
	0.000
	1.4
	0.000
	0.002
	0.000
	0.000
	0.29
	0.20
	0.06
	0.000
	0.000
	0.000
	0.000
	0.014

	
	S7
	0.000
	0.000
	0.000
	0.23
	2.0
	0.14
	0.10
	0.000
	0.48
	0.000
	91
	0.000
	3.3
	0.000
	0.30
	0.000
	5.3
	0.03
	0.000
	0.000
	0.000
	0.10
	0.06

	
	S8
	0.09
	0.000
	0.000
	0.000
	2.7
	0.000
	0.10
	0.000
	0.000
	0.000
	46
	0.000
	3.0
	0.30
	0.20
	0.000
	4.0
	0.006
	0.000
	0.000
	0.000
	0.10
	0.004

	
	S9
	0.000
	0.000
	0.000
	0.04
	1.9
	0.03
	0.13
	0.000
	0.000
	0.000
	65
	0.000
	4.1
	0.000
	0.20
	0.07
	2.4
	0.012
	0.000
	0.000
	0.000
	0.000
	0.015

	
	S10
	0.000
	0.000
	0.000
	0.12
	0.10
	0.08
	0.22
	0.000
	0.34
	0.000
	1.4
	0.000
	0.001
	0.000
	0.000
	0.17
	0.10
	0.04
	0.000
	0.000
	0.000
	0.000
	0.07

	Fish
	S1
	0.40
	0.000
	0.000
	0.000
	67
	0.000
	0.006
	0.000
	0.16
	1.00
	11
	118
	1.5
	16
	0.000
	0.30
	0.20
	0.03
	0.000
	0.000
	0.000
	0.000
	735

	
	S2
	1.8
	0.000
	0.000
	0.000
	201
	0.000
	0.006
	0.000
	0.28
	2.4
	12
	577
	6.7
	42
	0.000
	0.20
	0.30
	0.05
	0.20
	0.000
	0.19
	0.000
	1193

	
	S3
	0.30
	0.000
	0.000
	0.000
	91
	0.001
	0.004
	0.000
	0.55
	1.7
	29
	1347
	6.3
	61
	0.000
	0.07
	0.30
	0.15
	0.000
	0.000
	0.20
	0.10
	1423

	
	S4
	6.2
	0.000
	0.000
	0.000
	262
	0.000
	0.003
	0.000
	0.12
	0.10
	39
	1800
	4.5
	54
	0.000
	0.04
	0.40
	0.13
	0.000
	0.000
	0.000
	0.10
	619

	
	S5
	11
	0.000
	0.000
	0.000
	160
	0.000
	0.000
	0.000
	0.000
	0.30
	18
	184
	3.6
	9.7
	0.000
	0.000
	0.30
	0.000
	0.000
	0.000
	0.000
	0.10
	44

	
	S6
	12
	0.000
	0.000
	0.000
	3.5
	0.000
	0.005
	0.000
	0.96
	0.000
	0.20
	18
	0.001
	1.8
	0.000
	0.11
	0.000
	0.03
	0.000
	0.000
	0.000
	0.000
	140

	
	S7
	0.20
	0.000
	0.000
	0.000
	102
	0.000
	0.004
	0.000
	0.37
	0.10
	12
	396
	1.9
	1.8
	0.000
	0.000
	0.20
	0.02
	0.000
	0.000
	0.000
	0.000
	680

	
	S8
	512
	0.000
	0.000
	0.000
	136
	0.000
	0.000
	0.000
	0.000
	0.10
	6.1
	267
	1.8
	12
	0.000
	0.000
	0.10
	0.004
	0.000
	0.000
	0.000
	0.000
	63

	
	S9
	0.20
	0.000
	0.000
	0.000
	94
	0.000
	0.001
	0.000
	0.000
	0.20
	8.6
	440
	2.4
	1.8
	0.000
	0.03
	0.10
	0.007
	0.000
	0.000
	0.000
	0.000
	168

	
	S10
	0.30
	0.000
	0.000
	0.000
	3.5
	0.000
	0.005
	0.000
	0.20
	0.000
	0.20
	18
	0.001
	1.8
	0.000
	0.07
	0.000
	0.02
	0.000
	0.000
	0.000
	0.000
	739
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