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S1
Table S1. CAS Nº, molecular weight, pKa, water solubility, lipophilicity (logKow), soil affinity (logKoc), biodegradation rates and applications for target PhACs.
	Category
	PhAC
	CAS Nº
	MW (g/mol) a
	pKa a
	Water
solubility 
(mg/L) a
	logKow a
	LogKoc a
	Biodegradation b
	Human / Veterinary c
	PPP d

	Antibiotics
	Azithromycin
	83905-01-5
	749
	8.5
	0.062
	4.02
	1.68
	Weeks-months
	Yes / No
	No

	
	Clarithromycin
	81103-11-9
	748
	9.0
	0.342
	3.16
	1.37
	Weeks-months
	Yes / No
	No

	
	Erythromycin
	114-07-8
	734
	8.9
	0.517
	3.06
	1.41 
	Weeks-months
	Yes / Yes
	No

	
	Anhydroerythromycin
	23893-13-2
	716
	---
	0.435
	3.74
	1.41
	Weeks-months
	- / -
	-

	
	Sulfamethoxazole
	723-46-6
	253
	1.9/5.7
	3942
	0.89
	1.54
	Days-weeks
	Yes / Yes
	No

	
	Trimethoprim
	738-70-5
	290 
	7.1
	2334
	0.91
	1.90
	Days-weeks
	Yes / Yes
	No

	Anti-hypertensives
	Atenolol
	29122-68-7
	266
	9.6
	685
	0.16
	0.61
	Days
	Yes / No
	No

	
	Irbesartan
	138402-11-6
	429
	4.1/4.3 e
	0.1926
	4.81
	3.61
	Days-weeks
	Yes / No
	No

	
	Metoprolol
	56392-17-7
	267
	9.6
	4777
	1.88
	1.47 
	Days-weeks
	Yes / No
	No

	
	Valsartan
	137862-53-4
	436
	4.0/4.6
	1.41
	3.65
	2.20 
	Days
	Yes / No
	No

	Antidepressants
	O-desmethylvenlafaxine
	93413-62-8
	263
	9.4/10.6 e
	3939
	2.68
	2.10
	Days-weeks
	Yes / No
	No

	
	Venlafaxine
	99300-78-4
	277
	9.5
	4371
	0.43
	0.74
	Days-weeks
	Yes / No
	No

	Antiepileptics
	Carbamazepine
	298-46-4
	236
	13.9
	17.7
	2.45
	2.23
	Days-weeks
	Yes / No
	No

	Analgesics
	Acetaminophen
	103-90-2
	151
	9.4
	30350
	0.46
	1.32
	Days
	Yes / Yes
	No

	Antiinflamatories
	Ibuprofen
	15687-27-1
	206
	5.3
	41.0
	3.97
	2.35
	Days
	Yes / No
	No

	
	Ketoprofen
	22071-15-4
	254
	4.0
	120
	3.12
	2.08
	Days
	Yes / Yes
	No

	
	Naproxen
	22204-53-1
	230
	4.2
	145
	3.18
	1.97
	Days
	Yes / No
	No

	Lipids regulators
	Atorvastatin
	134523-03-8
	559
	4.3/14.9 e
	0.001
	6.36
	2.60
	Days
	Yes / No
	No

	
	Gemfibrozil
	25812-30-0
	250
	4.8
	4.96
	4.77
	2.85
	Days-weeks
	Yes / No
	No

	Fungicides
	Clotrimazole
	23593-75-1
	345
	4.1
	0.030
	6.26
	4.79 
	Weeks
	Yes / No
	No

	
	Fluconazole
	86386-73-4
	306
	2.3
	13660
	0.5
	0.86
	Days-weeks
	Yes / No
	No

	
	Miconazole
	22916-47-8
	416
	---
	0.011
	6.25
	4.83
	Weeks-months
	Yes / Yes f
	No

	Antihelmintics
	Thiabendazole
	148-79-8
	201
	4.6
	335
	2.47
	2.69
	Days-weeks
	Yes / Yes
	Yes


a US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1; b US EPA, BIOWIN v4.10 Expert Survey Biodegradation Results, Biowin4 (Primary Survey Model); c European Medicines Agency https://www.ema.europa.eu/en/medicines/field_ema_web_categories%253Aname_field/Veterinary?search_api_views_fulltext=carbamazepine; d EU Pesticides Database https://food.ec.europa.eu/plants/pesticides/eu-pesticides-database_en; e Pubchem ; f Miconazole nitrate;

Figure S1. Chemical structures of target PhACs.
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Table S2. Details of sampling design and classification according to anthropogenic (land use and presence of livestock farms) influence.
	Site
	CHT
	UTMX
	UTMY
	River
	Municipality (province)
	Inhabitants
	WWTP
	Land use
	Livestock
farms
	Anthropogenic influence

	S1
	CHT 178
	562,378
	4,487,590
	Guadiela
	Cañizares (Cuenca)
	Low
	Low
	Agriculture (Low)
	Low
	Low 

	S2
	CHT 49
	456,764
	4,471,760
	Jarama
	Mejorada del Campo (Madrid)
	High
	High
	Urban (High)
	Low
	High

	S3
	CHT 50
	453,833
	4,461,168
	Jarama
	Rivas-Vaciamadrid (Madrid)
	High
	High
	Urban (High)
	Low
	High

	S4
	CHT 69
	449,199
	4,461,632
	Manzanares
	Getafe (Madrid)
	High
	High
	Urban (High)
	Low
	High

	S5
	CHT 51
	448,137
	4,437,335
	Jarama
	Aranjuez (Madrid)
	High
	Medium
	Urban and agriculture (Medium)
	Medium
	High

	S6
	CHT 21
	452,121
	4,432,818
	Tajo
	Aranjuez (Madrid)
	Low
	Medium
	Urban and agriculture (Medium)
	Medium
	Low

	S7
	CHT 22
	443,484
	4,432,071
	Tajo
	Aranjuez (Madrid)
	High
	Medium
	Urban and agriculture (Medium)
	Medium
	High

	S8
	CHT 92
	413,267
	4,413,772
	Tajo
	Toledo (Toledo)
	High
	Medium
	Urban and agriculture (Medium-high)
	Medium
	High

	S9
	CHT 73
	411,552
	4,427,537
	Guadarrama
	Bargas (Toledo)
	Medium
	Medium
	Urban and agriculture (Medium)
	Medium
	Medium

	S10
	CHT 223
	364,743
	4,420,877
	Tajo
	Cebolla (Toledo)
	Medium
	Medium
	Agriculture (Low)
	Medium
	Medium

	S11
	CHT 109
	276,945
	4,433,529
	Tietar
	Talayuela (Cáceres)
	Low
	Medium
	Agriculture (Low)
	Medium
	Low

	S12
	CHT 161
	226,285
	4,437,778
	Jerte
	Carbacoso (Cáceres)
	Medium
	Medium
	Agriculture (Low)
	High
	Medium

	S13
	CHT 153
	111,595
	4,400,310
	Tajo
	Cedillo (Cáceres)
	Low
	Low
	Agriculture (Low)
	Medium
	Low


a Data provided by the Confederación Hidrográfica del Tajo. NA: not available (sampling point at a dam and has no flow).

Table S3. Mean daily flow rates (m3/s) for each location in the different sampling campaigns.
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S1. Classification of sampling points according to anthropogenic influence. 
Sampling points included in the present study were classified according to three categories: low, medium, and high anthropogenic influence. For this consideration information related to land uses (urban, crops, forest…), presence of WWTPs (from <2,000 to >150,000 equivalent inhabitants) and livestock farms (from <10 to >50) were considered (Geo Portal 2023). Pfafstetter methodology was used for watershed topology description at each sampling location. In general, sampling points with high anthropogenic influence (S2, S3, S4, S5, S7 and S8) were located in urban locations, receiving discharges from medium (2,000 to 150,000 eq. inh.) and big (>150,000 eq. inh.) WWTPs, or with a number of livestock farms above 50. On the other hand, sampling points with low anthropogenic influence (S1, S6, S11 and S13) were located in remote locations, agricultural or forest areas with a low number of livestock farms (<10). Finally, sampling points with medium anthropogenic influence (S9, S10 and S12) represented an intermediate step between the two previous ones. 
S1 was located in a remote location (agricultural and forest land use), far from urban areas and with a low influence of livestock farms in its watershed. S2, S3, and S4 were located in the city of Madrid (3.3 million inhabitants) and surroundings and therefore received the discharge of several WWTPs. S5, S6 and S7 were located in the Aranjuez area (59762 inhabitants) and presented similar land uses. However, while S5 and S7 were situated downstream of S2, S3 and S4 and received inputs from Madrid and other WWTPs, S6 was obtained before Aranjuez city and was classified with low anthropogenic influence. S8 was situated downstream of S7 and receives discharges from the medium WWTPs. S9 and S10 presented a medium population influence. S11 and S12 were situated in the same rural area. However, while S11 is located upstream of WWTPs and presented a low or medium number of livestock farms, S12 represents the opposite scenario. Finally, S13 was obtained in a reservoir located on the border with Portugal.
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Figure S2. Location and soil characterization (WWTPs, land uses and livestock farms) for each sampling point.
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Figure S2. Location and soil characterization (WWTPs, land uses and livestock farms) for each sampling point (continued).
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Figure S2. Location and soil characterization (WWTPs, land uses and livestock farms) for each sampling point (continued).
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Figure S2. Location and soil characterization (WWTPs, land uses and livestock farms) for each sampling point (continued).
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Figure S2. Location and soil characterization (WWTPs, land uses and livestock farms) for each sampling point (continued).
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Figure S2. Location and soil characterization (WWTPs, land uses and livestock farms) for each sampling point (continued).
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Figure S2. Location and soil characterization (WWTPs, land uses and livestock farms) for each sampling point (continued).


S2. Analytical method optimization and validation

S2.1. SPE elution volume validation
For the optimization of SPE elution volumes surface water collected at the source of Manzanares River (244,467 UTMX 4,511,423 UTMY) was used. This sample presented PhAC concentrations < LOD for all analytes. 1L samples (n=5) were spiked with 50 ng of native and deuterated standards and loaded into SPE cartridges previously preconditioned with 10 mL of methanol and 10 mL of Milli-Q water. After drying the cartridge for 1 hour, 3 elution fractions of 10 mL of methanol were collected, concentrated under a flow of nitrogen and analysed by UHPLC-TqMS (Sciex Triple Quad TM 3500). Recoveries for target analytes in the first fraction were above 80% (Figure S3) in all cases. 

[image: ]
Figure S3. Recoveries (%) of target PhACs eluting in the first methanol fraction (10 mL).

S2.2. Chromatographic separation optimization 
Chromatographic separation was optimized testing different solvents (water, acetonitrile and methanol) and additives (formic acid and ammonium acetate) as mobile phases (Table S4). This study was conducted for PhAC analyses both in positive (PI) and negative (NI) ionization modes at a concentration of 800 pg/µL. In both cases (PI and NI) the addition of additives in the organic solvents (acetonitrile and methanol) decreased the sensitivity. For PI analytes the combination of 0.02% formic acid (A) and MeOH (B) mobile phase gave the best chromatography results (peak shape, sensitivity and retention time) (Table S5). For NI analytes, especially ibuprofen, 5mM ammonium acetate (A) and ACN (B) achieved the best results, but this combination did not offer acceptable results for some PI analytes like antibiotic sulfamethoxazole (Figure S4). Therefore, to validate a method that only required a single injection, a mobile phase of 0.02% formic acid solution (A) and MeOH (B) were used for PhACs elution. Complete details related to UHPLC-ESI conditions are shown in Table S6. 

Table S4. Combinations of mobile phase test during UHPLC optimization.
	Aqueous phase (A)
	Organic phase (B)

	Formic acid 0.02%
	ACN

	Formic acid 0.02%
	ACN (formic acid 0.02%)

	Ammonium acetate 2mM
	ACN

	Ammonium acetate 2mM
	ACN (ammonium acetate 2 mM)

	Ammonium acetate 5mM
	ACN

	Ammonium acetate 5mM
	ACN (ammonium acetate 5 mM)

	Formic acid 0.02%
	MeOH

	Formic acid 0.02%
	MeOH (formic acid 0.02%)

	Formic acid 0.1%
	MeOH



Table S5. Signal-to-noise ratio for each PhAC obtained with mobile phases evaluated.




[image: ]
Figure S4. Sulfamethoxazole peaks obtained with a) 5mM ammonium acetate and ACN mobile phase and b) formic acid 0.02% and MeOH mobile phase.

Table S6. UHPLC-ESI conditions.
	Chromatographic conditions

	Column
	Luna Omega C18 100Å column (100 mm x 2.1 mm i.d 1.6 µm.particle size) (Phenomenex)		

	Column temperature
	40ºC

	Injection volume
	5 µL

	Mobile phase
	A: Formic acid 0.02%

	
	B: MeOH

	Gradient
	Min
	% A
	% B

	
	0
	95
	5

	
	1
	95
	5

	
	8.5
	0
	100

	
	14
	0
	100

	
	14.1
	95
	5

	
	19
	95
	5

	Flow rate
	0.3500 mL/min

	Triple Quad parameters

	Ionization mode
	Positive and negative

	ESI temperature
	550 ºC

	Curtain gas pressure
	25 psi

	Ion source Gas 1 and 2
	60 psi

	Ion Spray Voltage
	5500 V

	Collision Gas
	7

	Entrance Potential
	10 V



S2.3. MS/MS parameters
The transitions between the precursor ion and the two most abundant fragment ions (SRM1 and SRM2) were used for quantification and identification purposes (Table S7). For deuterated standards only one transition (quantification) was used. MS/MS parameters including collision energy (CE), declustering potential (DP) and collision cell exit potential (CXP), as well as the ionization mode were optimized for each transition via direct infusion of standards. The influence of ionization source temperature was assessed between 400 and 600 °C at intervals of 50 °C. A slight increase in sensitivity was observed with source temperature that stabilizes from 550 ºC. Therefore, 550 °C was selected as the optimum working temperature. 

Table S7. Precursors and product ions (quantifier and qualifier), collision energies (CE), declustering potential (DP) and collision cell exit potential (CXP) selected for the Multiple Reaction Mode (MRM) analysis.
	PhACs
	SRM 1 Quantifying transition (m/z)
	DP/CE/CXP
(V)
	SRM 2 Qualifying transition (m/z)
	DP/CE/CXP
(V)
	

	PI Mode
	
	
	
	
	

	Acetaminophen
	152  110
	40/20/10
	152  65
	40/40/10
	

	Acetaminophen-d3
	155  111
	40/20/10
	
	
	

	Atenolol
	267.1  145
	100/35/8
	267.1  190
	100/25/8
	

	Atenolol-d7
	274  145
	60/35/8
	
	
	

	Atorvastatin
	559.3  250
	80/40/10
	559.3  292
	80/30/10
	

	Azithromycin
	749.5  158
	160/47/8
	749.5  83
	160/47/8
	

	Carbamazepine
	237.1  194.1
	90/35/10
	237.1  193.1
	90/45/12
	

	Clarithromycin
	748.5  158
	110/33/10
	748.5  590.4
	110/27/16
	

	Clotrimazole
	277.1  165.1
	111/31/6
	345.1  277.1
	1/15/8
	

	Erythromycin
	734.6  158
	90/37/15
	734.6  83
	90/40/15
	

	Anhydroerythromycin
	716.4  158
	80/45/12
	716.4  558.2
	80/21/18 
	

	Fluconazole
	307.1  220
	70/27/12
	307.1  238
	70/23/8
	

	Irbesartan
	429.2  207.1
	90/31/6
	429.2  180.1
	90/57/8
	

	Ketoprofen
	255  105
	130/33/12
	255  209
	130/12/12
	

	Metoprolol
	268.1  116.1
	60/25/12
	268.1  133
	60/35/10
	

	Miconazole
	415.1  159
	60/41/10
	415.1  123
	60/91/14
	

	Naproxen
	231  185
	56/21/14
	231  170
	56/37/10
	

	O-desmethylvenlafaxine
	264  58
	46/51/26
	264  107
	46/39/12
	

	Sulfamethoxazole
	254.1  156
	61/23/12
	254.1  92
	61/39/6
	

	Sulfamethoxazole-d4
	258  160
	61/23/12
	
	
	

	Thiabendazole
	202  175
	91/25/12
	202  131
	91/55/8
	

	Trimethoprim
	291.2  261.2
	86/35/14
	291.2  230.1
	86/33/18 
	

	Valsartan
	436.2  235.2
	70/25/10
	436.2  291.1
	70/25/36
	

	Venlafaxine
	278.1  58
	46/57/8
	278.1  260
	46/17/10
	

	Venlafaxine-d6
	284.1  64
	46/57/8
	
	
	

	NI Mode
	
	
	
	
	

	Gemfibrozil
	249.2  121.1
	-65/-22/-7
	249.2  127.1
	-65/-14/-9
	

	Gemfibrozil-d6
	255.2  121.1
	-65/-22/-7
	
	
	

	Ibuprofen
	205  159
	-20/-10/-10
	205  161
	-20/-10/-17
	

	Ibuprofen-d3
	208  162
	-20/-10/-17
	
	
	



S2.4. Analytical method validation
The analytical method was validated according to SANTE/2020/12830 and SANTE/12682/2019 guidance documents for independent laboratory validation. Validations experiments were carried out with samples collected at the source of Manzanares River (244,467 UTMX 4,511,423 UTMY; PhACs <LOD) that were fortified at two concentration levels (5/25 and 50 ng/L). Limits of quantification (LOQs), corresponding to the lowest validated level, fulfilled criteria for recovery (70-120%), precision (relative standard deviation ≤ 20%), and identification (retention time within ± 0.1 min of standards and MS/MS ion ratio within 30%), are shown in Table S8. Limits of detection (LODs), as the concentration giving a signal to noise ratio of 3:1 were calculated from the lowest validated level (LOQ). All LODs were well below the maximum acceptable limits in the detection method defined for PhACs included in the watch list of substances for Union-wide monitoring in the field of water policy (European Commission, 2022). Linearity was assessed by calibration curves which were generated using linear regression analysis over the established concentration range (0.2-400 ng/L). The matrix effect, evaluated by comparing the slopes obtained for the calibration standards prepared in solvent and matrix was <10% for all target analytes.



Table S8. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low and high concentration levels. 
	
	
	
	
	Low validation level
	High validation level

	PhAC
	LOD WFDa
(ng/L)
	LOD
(ng/L)
	LOQ
(ng/L)
	Concentration
(ng/L)
	Recovery
(%)
	RSD
(%)
	Concentration
(ng/L)
	Recovery
(%)
	RSD
(%)

	Acetaminophen
	---
	0.8
	5
	5
	83
	11
	50
	90
	11

	Atenolol
	---
	0.4
	5
	5
	84
	8
	50
	92
	6

	Atorvastatine
	---
	0.1
	5
	5
	119
	20
	50
	101
	21

	Azithromycin
	---
	0.7
	5
	5
	97
	18
	50
	101
	22

	Carbamazepine
	---
	0.1
	5
	5
	100
	13
	50
	89
	11

	Clarithromycin
	---
	0.1
	5
	5
	103
	9
	50
	90
	6

	Clotrimazole
	20
	0.1
	5
	5
	97
	16
	50
	90
	14

	Erythromycin
	---
	0.2
	5
	5
	74
	5
	50
	112
	6

	Fluconazole
	250
	0.1
	5
	5
	82
	8
	50
	94
	9

	Gemfibrozil
	---
	0.3
	5
	5
	99
	17
	50
	97
	14

	Ibuprofen
	---
	5.2
	25
	25
	110
	8
	50
	110
	12

	Irbesartan
	---
	0.1
	5
	5
	100
	11
	50
	103
	10

	Ketoprofen
	---
	1.6
	5
	5
	88
	8
	50
	92
	10

	Metoprolol
	---
	0.1
	5
	5
	99
	6
	50
	99
	7

	Miconazole
	200
	0.1
	5
	5
	85
	3
	50
	88
	7

	Naproxen
	---
	1.2
	5
	5
	93
	12
	50
	91
	13

	O-desmethylvenlafaxine
	6
	0.1
	5
	5
	103
	17
	50
	93
	11

	Sulfamethoxazole
	100
	0.1
	5
	5
	89
	5
	50
	89
	9

	Thiabendazole
	---
	0.1
	5
	5
	108
	8
	50
	102
	11

	Trimethoprim
	100
	0.1
	5
	5
	102
	11
	50
	96
	2

	Valsartan
	---
	0.2
	5
	5
	106
	15
	50
	98
	10

	Venlafaxine
	6
	0.3
	5
	5
	94
	18
	50
	90
	14


a Decision (EU) 2022/1307

Unfortunately, anhydroerythromycin standard was not available and therefore calculation of surface water concentrations were conducted as follows. Relative response ratios obtainded from erythromycin calibration curve (Eq S1) were used for anhydroerythromycin determination since similar transition MS/MS were monitored for both compounds ([M+H]+ to [C8H16NO2]+; Table S7). Nevertheless, anhydroerythromycin did not fulfill all SANTE requeriments and therefore reported concentrations should be considered semiquantitative.
       Eq. S1

 

  


S3. Calculation of the environmental exposure assessment parameters

To calculate RQs in the worst and general case scenarios, the maximum and median concentration values at each sampling point were taken as MEC. 
Eq S2

   or    

PNEC value was derived from ecotoxicological information available (Table S9) for representative organisms of three trophic levels (phototrophics, invertebrates and vertebrates) (Eq S3). For invertebrate organisms, data were collected for daphnia magna except when no data were available and other crustaceans were considered. Firstly, chronic no-observed effect concentrations (NOECs) or chronic lowest-observed effect concentrations (LOECs) and acute toxicity EC50 or LC50 experimental data were obtained from the United States EPA ECOTOX database. If more than one data was available, the more conservative value was selected. If case data were not available at EPA ECOTOX, the ECOSAR (Ecological Structure Activity Relationships) tool was implemented (Table S9). PNECs were calculated by dividing toxicological data by an assessment factor (AF) as reported by Molnar et al. 2021. Depending on the information available, AF can take different values. If at least one acute toxicity data is available for each trophic level, AF will take a value of 1000. If a NOEC or LOEC value is available for one trophic level, AF will take a value of 100. If NOEC or LOEC is available for two or all three trophic levels, AF will take a value of 50 and 10 respectively.
Eq S3






Table S9. Toxicological information for environmental risk assessment.
	Compound
	 Organism
	Value (mg/L)
	Toxicity endpoint
	AF
	PNEC (mg/L)

	Acetaminophen
 
	Algae
	0.005
	NOEC a
	10
	0.001

	
	Crustacean (Daphnia magna)
	6
	NOEC a
	10
	0.6

	
	Fish
	0.001
	NOEC a
	10
	0.0001

	Atenolol
 
	Algae
	0.02
	NOEC a
	10
	0.002

	
	Crustacean (Daphnia magna)
	3
	NOEC a
	10
	0.3

	
	Fish
	1
	NOEC a 
	10
	0.1

	Atorvastatine
 
	Algae
	0.2
	EC50 b
	1000
	0.0002

	
	Crustacean (Daphnia magna)
	0.05
	LC50 b
	1000
	0.00005

	
	Fish
	0.06
	LC50 b
	1000
	0.0001

	Azithromycin
 
	Algae
	0.05
	NOEC a
	50
	0.001

	
	Crustacean (Daphnia magna)
	0.05
	NOEC a
	50
	0.001

	
	Fish
	21900
	LC50 a
	1000
	22

	Carbamazepine
 
	Algae
	0.002
	NOEC a
	10
	0.0002

	
	Crustacean (Daphnia magna)
	0.0005
	NOEC a
	10
	0.0001

	
	Fish
	0.00001
	NOEC a
	10
	0.000001

	Clarithromycin
 
	Algae
	0.04
	NOEC a
	50
	0.001

	
	Crustacean (Daphnia magna)
	26
	EC50 a
	1000
	0.03

	
	Fish
	1000
	NOEC a
	50
	20

	Clotrimazole
 
	Algae
	0.1
	EC50 b
	1000
	0.0001

	
	Crustacean (Daphnia magna)
	0.04
	LC50 b
	1000
	0.00004

	
	Fish
	0.06
	NOEC b
	100
	0.001

	Erythromycin
 
	Algae
	0.002
	NOEC a
	10
	0.0002

	
	Crustacean (Daphnia magna)
	11
	NOEC a
	10
	1

	
	Fish
	100
	NOEC a
	10
	10

	Anhydroerythromycin
 
	Algae
	6
	EC50 b
	1000
	0.01

	
	Crustacean (Daphnia magna)
	3
	LC50 b
	1000
	0.003

	
	Fish
	5
	LC50 b
	1000
	0.005

	Fluconazole
 
	Algae
	3
	NOEC a
	50
	0.06

	
	Crustacean (Thamnocephalus platyurus)
	100
	LC50 a
	1000
	0.1

	
	Fish
	0.2
	NOEC a
	50
	0.004

	Gemfibrozil
 
	Algae
	3
	NOEC a
	10
	0.3

	
	Crustacean (Daphnia magna)
	0.0001
	NOEC a
	10
	0.00001

	
	Fish
	0.0004
	NOEC a
	10
	0.00004

	Ibuprofen
 
	Algae
	0.01
	NOEC a
	10
	0.001

	
	Crustacean (Daphnia magna)
	1
	NOEC a
	10
	0.1

	
	Fish
	0.00001
	NOEC a
	10
	0.000001

	Irbesartan
 
	Algae
	0.1
	EC50 b
	1000
	0.0001

	
	Crustacean (Daphnia magna)
	0.2
	LC50 b
	1000
	0.0002

	
	Fish
	0.3
	LC50 b
	1000
	0.0003

	Ketoprofen
 
	Algae
	179
	EC50 b
	1000
	0.2

	
	Crustacean (Ceriodaphnia dubia)
	0.5
	LOEC a
	1000
	0.0005

	
	Fish
	0.001
	NOEC a
	100
	0.00001

	Metoprolol
 
	Algae
	8
	NOEC a
	10
	0.8

	
	Crustacean (Daphnia magna)
	0.001
	NOEC a
	10
	0.0001

	
	Fish
	13
	NOEC a
	10
	1

	Miconazole
 
	Algae
	0.2
	EC50 b
	1000
	0.0002

	
	Crustacean (Daphnia magna)
	0.04
	LC50 b
	1000
	0.00004

	
	Fish
	0.05
	LC50 b
	1000
	0.0001

	Naproxen
 
	Algae
	40
	LC50 a
	1000
	0.04

	
	Crustacean (Daphnia magna)
	0.03
	LC50 a
	1000
	0.00003

	
	Fish
	0.1
	NOEC a
	100
	0.001

	O-desmethylvenlafaxine
 
	Algae
	29
	EC50 b
	1000
	0.03

	
	Crustacean (Daphnia magna)
	30
	LC50 b
	1000
	0.03

	
	Fish
	49
	LC50 b
	1000
	0.05

	Sulfamethoxazole
 
	Algae
	0.5
	NOEC a
	10
	0.05

	
	Crustacean (Daphnia magna)
	0.1
	NOEC a
	10
	0.01

	
	Fish
	0.08
	NOEC a
	10
	0.01

	Thiabendazole
 
	Algae
	70
	EC50 b
	1000
	0.07

	
	Crustacean (Daphnia magna)
	0.04
	NOEC a
	50
	0.001

	
	Fish
	0.3
	NOEC a
	50
	0.01

	Trimethoprim
 
	Algae
	3
	NOEC a
	10
	0.3

	
	Crustacean (Daphnia magna)
	3
	NOEC a
	10
	0.3

	
	Fish
	0.2
	NOEC a
	10
	0.02

	Valsartan
 
	Algae
	14
	EC50 b
	1000
	0.01

	
	Crustacean (Daphnia magna)
	48
	LC50 b
	1000
	0.05

	
	Fish
	63
	LC50 b
	1000
	0.06

	Venlafaxine
 
	Algae
	0.7
	EC50 a
	1000
	0.001

	
	Crustacean (Daphnia magna)
	116
	EC50 a
	1000
	0.1

	
	Fish
	0.001
	NOEC a
	100
	0.00001


a US EPA, 2023. ECOTOX Knowledgebase. https://cfpub.epa.gov/ecotox/search.cfm (accessed 12 April 2023). b US EPA, 2012. Ecological Structure Activity Relationship (ECOSAR) Class Program for Microsoft Windows v1.11 (Version 1.11).




Table S10. Sum of PhAC (∑PhAC) concentrations (ng/L) in each sampling location and campaign. Statistical descriptives (average ± SD, (median), min-max).
	Sampling 
location
	Anthropogenic influence
	2020
	2021
	2022
	2022
winter
	2022
spring
	2022
summer
	2022
autumn
	TOTAL

	S1
	Low
	<LOQ
	<LOQ
	<LOQ
	276
	112
	209
	148
	143 ± 74, (112), 85 - 276

	S2
	High
	9127
	6648
	4177
	4644
	14782
	9391
	6942
	7959 ± 3606, (6942), 4177 - 14782

	S3
	High
	9207
	8846
	15531
	12026
	14999
	10027
	10218
	11551 ± 2734, (10218), 8846 - 15531

	S4
	High
	7534
	5501
	11276
	6805
	7850
	6565
	15687
	8745 ± 3557, (7534), 5501 - 15687

	S5
	High
	13564
	5787
	7716
	9899
	3766
	3948
	8489
	7596 ± 3488, (7716), 3766 - 13564

	S6
	Low
	99
	102
	118
	154
	125
	135
	1190
	275 ± 404, (125), 99 - 1190

	S7
	High
	3737
	4372
	5825
	7297
	<LOQ
	4159
	11211
	6100 ± 2828, (5098), 3737 - 11211

	S8
	High
	<LOQ
	3394
	14884
	7818
	1477
	971
	9020
	6261 ± 5357, (5606), 971 - 14884

	S9
	Medium
	3456
	2333
	3719
	5621
	2398
	3831
	4223
	3654 ± 1125, (3719), 2333 - 5621

	S10
	Medium
	2729
	2147
	1174
	4375
	1474
	1483
	4037
	2488 ± 1284, (2147), 1174 - 4375

	S11
	Low
	102
	100
	89
	116
	106
	85
	116
	102 ± 12, (102), 85 - 116

	S12
	Medium
	592
	1351
	550
	1093
	743
	874
	108
	759 ± 402, (743), 108 - 1351

	S13
	Low
	252
	210
	203
	196
	216
	264
	154
	213 ± 36, (210), 154 - 264



Flow rates data provided by the Confederación Hidrográfica del Tajo. 
NA: not available (sampling point at a dam and has no flow).
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Figure S5. A) Temporal (2020, 2021 and 2022) and B) seasonal (winter, spring, summer and autumn of 2022) concentrations (ng/L) for the sum of PhAC. Upper edge of the box, line within the box and lower edge of the box, represents the 75th, 50th, and 25th percentiles. Vertical line extends from the minimum to the maximum value, excluding outliers that are displayed as separate circles. 

[image: ]
Figure S6. Comparison between spring-summer and autumn-winter seasonal concentrations (ng/L) of valsartan (A) and naproxen (B). Upper edge of the box, line within the box and lower edge of the box, represents the 75th, 50th, and 25th percentiles. Vertical line extends from the minimum to the maximum value, excluding outliers that are displayed as separate circles. 


Table S11. Spanish consumption of prescription pharmaceuticals dispensed in pharmacies charged to the National Health System according to Anatomical-Therapeutic-Chemical Classification level 4 (ATC4). Source: Adapted from Ministry of Health (https://www.sanidad.gob.es/profesionales/farmacia/ConsumoRecetasATC/home.htm).
	
	
	Containers sold (thousands)
	
	

	ATC4
	 Group a
	2020
	2021
	2022
	↑% (2020-2022)
	PhAC

	C07AB
	(C) Cardiovascular system  (07) beta blocking agents  (A) beta blocking agents  (B) beta blocking agents, selective. (N=14)
	22 285.27
	23 459.81
	24 753.49
	11
	C07AB03  atenolol 
C07AB02  metoprolol

	C09CA
	(C) Cardiovascular system  (09) agents acting on the renin-angiotensin system  (C) angiotensin ii receptor blockers (arbs), plain  (A) angiotensin II receptor blockers (ARBs), plain (N=10)
	22 644.53
	22 937.35
	23 455.75
	4
	C09CA03  valsartan
C09CA04  irbesartan

	C10AA
	(C) Cardiovascular system  (10) lipid modifying agents  (A) lipid modifying agents, plain  (A) HMG CoA reductase inhibitors (N=8)
	60 649.10
	62 542.06
	64 452.52
	6
	C10AA05  atorvastatin

	C10AB
	(C) Cardiovascular system  (10) lipid modifying agents  (A) lipid modifying agents, plain  (B) fibrates (N=11)
	4 376.45
	4 564.90
	4 674.51
	7
	C10AB04  gemfibrozil

	D01AC
	(D) Dermatologicals  (01) antifungals for dermatological use  (A) antifungals for topical use  (C) Imidazole and triazole derivatives (N=24)
	2 893.64
	3 209.02
	3 527.17
	22
	D01AC01  clotrimazole 
D01AC02  miconazole 
D01AC15  fluconazole

	J01EA
	(J) Antiinfectives for systemic use  (01) antibacterials for systemic use  (E) sulfonamides and trimethoprim  (A) trimethoprim and derivatives (N=3)
	6.52
	6.71
	6.55
	0.5
	J01EA01  trimethoprim

	J01EC
	(J) Antiinfectives for systemic use  (01) antibacterials for systemic use  (E) sulfonamides and trimethoprim  (C) intermediate-acting sulfonamides (N=4)
	3.28
	3.67
	3.47
	6
	J01EC01  sulfamethoxazole

	J01FA
	(J) Antiinfectives for systemic use  (01) antibacterials for systemic use  (F) macrolides, lincosamides and streptogramins  (A) macrolides (N=15)
	4 296.51
	4 065.53
	6 156.50
	43
	J01FA10  azithromycin
J01FA09  clarithromycin 
J01FA01  erythromycin

	M01AE
	(M) Musculo-skeletal system  (01) antiinflammatory and antirheumatic products  (A) antiinflammatory and antirheumatic products, non-steroids  (E) propionic acid derivatives (N=22)
	28 457.43
	31 717.99
	37 646.23
	32
	M01AE01  ibuprofen
M01AE03  ketoprofen
M01AE02  naproxen

	N02BE
	(N) Nervous system  (02) analgesics  (B) other analgesics and antipyretics  (E) anilides (N=10)
	48 115.81
	51 076.86
	59 058.61
	23
	N02BE01  acetaminophen

	N03AF
	(N) Nervous system  (03) antiepileptics  (A) antiepileptics  (F) carboxamide derivatives (N=4)
	1 347.35
	1 376.76
	1 415.73
	5
	N03AF01  carbamazepine

	N06AX
	(N) Nervous system  (06) psychoanaleptics  (A) antidepressants  (X) other antidepressants (N=28)
	20 327.84
	21 717.55
	23 629.48
	16
	N06AX16  venlafaxine
N06AX23  o-desmethylvenlafaxine

	P02CA
	(P) Antiparasitic products, insecticides and repellents  (02) anthelmintics  (C) antinematodal agents  (A) benzimidazole derivatives (N=7)
	309.97
	287.90
	318.30
	3
	P02CA02  Thiabendazole


a WHO Collaborating Centre for Drug Statistics Methodology https://www.whocc.no/atc_ddd_index/

Table S12. Comparison of target PhAC concentrations in surface water from other rivers.
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Acetaminophen
	Spain (Tajo)
	56 (9)
	<LOQ -1168
	58 / 66
	2020-2022
	This study

	
	Spain (Tajo)
	NA (10)
	<0.8 - 9825
	NA / 94
	2016
	Rico et al., 2019

	
	Spain (Serge y Ter)
	NA (NA)
	n.d. - 578
	NA / NA
	2012-2013
	García-Galán et al., 2016

	
	Spain (Turia)
	177 (NA)
	NA
	NA / 28
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	96 (NA)
	n.d. - 712
	NA / 33
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	469 (424)
	n.d. - 872
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	227 (227)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (49)
	49 - 78
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (30)
	12 - 83
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (L'Albufera)
	1204 (NA)
	n.d. - 17699
	NA / NA
	2008
	Vazquez Roig et al., 2011

	
	Spain (Llobregat)
	35 (NA)
	14 - 96
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	243 (243)
	234 - 234
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	42 (NA)
	<LOD - 60
	NA / NA
	NA
	Gros et al., 2006

	
	China
	1 (5)
	n.d. - 89
	NA / 86
	2018-2019
	An et al., 2022

	
	Costa Rica (Virilla)
	260 (NA)
	140 - 620
	NA / 18
	2018-2019
	Ramirez Morales et al., 2021

	
	Hungary (Danube)
	NA (NA)
	34
	NA / 0.9
	2017-2019
	Kondor et al., 2020

	
	Nigeria (Rivers and canals from Lagos State)
	NA (24)
	1 - 12430
	NA / 100
	2017-2018
	Ebele et al., 2020

	
	China (Beiyun River)
	NA (156)
	6 - 2110
	NA / NA
	2017
	Duan et al., 2020

	
	Brazil (Paraopeba)
	668 (397)
	200 - 1700
	NA / NA
	2016
	De Barros et al., 2018

	Atenolol
	Spain (Tajo)
	244 (97)
	<LOQ - 3167
	66 / 75
	2020-2022
	This study

	
	Spain (Tajo)
	NA (29)
	<0.3 - 673
	NA / 88
	2016
	Rico et al., 2019

	
	Spain (Ebro)
	2 (NA)
	n.d. - 11
	NA / 33
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	654 (750)
	n.d. - 1237
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	51 (51)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (102)
	64 - 110
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (236)
	148 - 265
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (Llobregat)
	41 (NA)
	5.8 - 200
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	13 (8)
	6 - 26
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	72 (NA)
	<LOD - 250
	NA / NA
	NA
	Gros et al., 2006

	
	Costa Rica (Virilla)
	170 (NA)
	170 - 170
	NA / 3.7
	2018-2019
	Ramirez Morales et al., 2021

	
	Serbia
	NA (NA)
	<LOQ-51
	18.18 / NA
	2012
	Petrovic et al., 2014


QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available.


Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued). 
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Atorvastatin
	Spain (Tajo)
	n.d.
	n.d.
	0 / 0
	2020-2022
	This study

	
	Spain (Turia)
	NA (NA)
	NA
	NA / NA
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	n.d. (NA)
	n.d. - n.d.
	NA / 0
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	25 (14)
	n.d. - 52
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	3 (3)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Onya and Ter)
	3 (3)
	2 - 3
	NA / NA
	NA
	Gros et al., 2012

	
	Serbia
	NA (NA)
	1.5
	9 / NA
	2012
	Petrovic et al., 2014

	Azithromycin
	Spain (Tajo)
	16 (5)
	<LOQ -115
	52 / 63
	2020-2022
	This study

	
	Spain (Tajo)
	NA (5)
	<0.4 - 1032
	NA / 90
	2016
	Rico et al., 2019

	
	Spain (Turia)
	12 (NA)
	NA
	NA / 20
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	5 (NA)
	n.d. - 41
	NA / 78
	2010
	Lopez-Serna et al., 2012

	
	Spain (Llobregat)
	43 (43)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Onya and Ter)
	16 (5)
	1 - 41
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	8 (NA)
	<LOD - 20
	NA / NA
	NA
	Gros et al., 2006

	
	Costa Rica (Virilla)
	391 (NA)
	391 - 391
	NA / 3.7
	2018-2019
	Ramirez Morales et al., 2021

	
	Theran (Kan River)
	53 (NA)
	NA
	NA / NA
	2016
	Mirzaei et al., 2017

	
	Serbia
	NA (NA)
	NA
	NA / NA
	2012
	Petrovic et al., 2014

	Carbamazepine
	Spain (Tajo)
	65 (59)
	<LOQ -2612
	75 / 90
	2020-2022
	This study

	
	Spain (Tajo)
	NA (9)
	0.06 - 342
	NA / 100
	2016
	Rico et al., 2019

	
	Spain (Serge y Ter)
	NA (NA)
	1.7 - 999
	NA / NA
	2012-2013
	García-Galán et al., 2016

	
	Spain (Turia)
	29 (NA)
	NA
	NA / 14
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	6 (NA)
	2 - 12
	NA / 100
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	21 (15)
	n.d. - 54
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	45 (45)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (50)
	12 - 56
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (41)
	30 - 44
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (L'Albufera)
	9.6 (NA)
	<MQL - 31
	NA / NA
	2008
	Vazquez Roig et al., 2011

	
	Spain (Tajo)
	NA (455)
	112 - 67715
	NA / NA
	2007
	Valcárcel et al., 2011

	
	Spain (Llobregat)
	64 (NA)
	8.3-179
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	21 (14)
	8 - 41
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	30 (NA)
	<LOD - 110
	NA / NA
	NA
	Gros et al., 2006

	
	China
	5.16 (4)
	25.28 - 0.08
	NA / 100
	2018-2019
	An et al., 2022

	
	Costa Rica (Virilla)
	130 (NA)
	80 - 730
	NA / 22.2
	2018-2019
	Ramirez Morales et al., 2021

	
	Hungary (Danube)
	77.2 (NA)
	26 - 498
	NA / 99
	2017-2019
	Kondor et al., 2020

	QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available




Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued). 
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Carbamazepine
	Hungary (Lake Balaton)
	115.5 (118)
	5 - 805
	NA / 100
	2017-2018
	Maasz et al., 2019

	
	Nigeria (Rivers and canals from Lagos State)
	NA (9)
	<1 - 342
	NA / 53
	2017-2018
	Ebele et al., 2020

	
	China (Beiyun River)
	NA (59)
	11.77 - 718
	NA / NA
	2017
	Duan et al., 2020

	
	Serbia
	NA (NA)
	<LOQ - 35
	72.73 / NA
	2012
	Petrovic et al., 2014

	
	Vietnam (Kim Lien Lake)
	NA (NA)
	370 - 530
	100 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Nam Dong Lake)
	NA (NA)
	160 - 670
	100 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Dong Da Lake)
	NA (NA)
	<144 - 450
	80 / NA
	NA
	Tran et al., 2013

	Clarithromycin
	Spain (Tajo)
	17.68 (6.2)
	<LOQ -115
	56 / 79
	2020-2022
	This study

	
	Spain (Turia)
	15 (NA)
	NA
	NA / 11
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	12 (NA)
	8 - 17
	NA / 100
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	7 (4)
	1 - 37
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	65 (65)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA
	NA
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (32)
	12 - 64
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (235)
	129 - 1727
	NA / NA
	2007
	Valcárcel et al., 2011

	
	Spain (Onya and Ter)
	59 (59)
	<LOQ - 59
	NA / NA
	NA
	Gros et al., 2012

	
	Costa Rica (Virilla)
	60 (NA)
	60 - 60
	NA / 3.7
	2018-2019
	Ramirez Morales et al., 2021

	
	China
	2.61 (0.3)
	n.d. - 54.86
	NA / 84.39
	2018-2019
	An et al., 2022

	
	China (Beiyun River)
	NA (33)
	n.d. - 347
	NA / NA
	2017
	Duan et al., 2020

	
	Serbia
	NA (NA)
	<LOQ - 616
	18.18 / NA
	2012
	Petrovic et al., 2014

	Clotrimazole
	Spain (Tajo)
	n.d.
	n.d.
	0 / 42
	2020-2022
	This study

	
	Nigeria (Rivers and canals from Lagos State)
	NA (<1)
	<1 - 618
	NA / 26
	2017-2018
	Ebele et al., 2020

	Erythromycin
	Spain (Tajo)
	24 (<LOQ)
	<LOQ -609
	37 / 59
	2020-2022
	This study

	
	Spain (Tajo)
	NA (0.44)
	<0.05 - 18
	NA / 81
	2016
	Rico et al., 2019

	
	Spain (Ebro)
	18 (16)
	n.d. - 42
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	112 (112)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA
	
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (76)
	59 - 87
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (320)
	<1 - 3847
	NA / NA
	2007
	Valcárcel et al., 2011

	
	Spain (Llobregat)
	33 (NA)
	6.9 - 112
	93 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	<MQL (<MQL)
	n.d. - <MQL
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	17 (NA)
	<LOD - 30
	NA / NA
	NA
	Gros et al., 2006

	
	China
	0.4 (0.07)
	n.d. - 6
	NA / 74.26
	2018-2019
	An et al., 2022

	QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available. 




Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued). 
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Erythromycin
	Costa Rica (Virilla)
	NA (NA)
	NA
	NA / NA
	2018-2019
	Ramirez Morales et al., 2021

	
	China (Beiyun River)
	NA (64)
	n.d. - 364
	NA / NA
	2017
	Duan et al., 2020

	
	Theran (Kan River)
	17 (NA)
	NA
	NA / NA
	2016
	Mirzaei et al., 2017

	
	Serbia
	NA (NA)
	292
	9.09 / NA
	2012
	Petrovic et al., 2014

	Anhydroerythromycin
	Spain (Tajo)
	276 (<LOQ)
	<LOQ -7996
	49 / 49
	2020-2022
	This study

	
	Nigeria (Rivers and canals from Lagos State)
	NA (<1)
	<1 - 275
	NA / 3
	2017-2018
	Ebele et al., 2020

	
	Spain (Ebro)
	NA (NA)
	n.d.
	NA / 0
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro tributaries)
	0.7 (NA)
	n.d. - 9
	NA / 13
	2010
	Lopez-Serna et al., 2012

	
	Spain (Tajo)
	NA (NA)
	NA
	NA / NA
	2008-2009
	Valcárcel et al., 2013

	Fluconazole
	Spain (Tajo)
	530 (172)
	<LOQ -9745
	75 / 91
	2020-2022
	This study

	
	Brazil (Paraopeba)
	48 (39)
	8.8 - 98.7
	NA / NA
	2016
	De Barros et al., 2018

	Gemfibrozil
	Spain (Tajo)
	228 (133)
	<LOQ -1473
	74 / 91
	2020-2022
	This study

	
	Spain (Tajo)
	NA (40)
	<0.05 - 798
	NA / 81
	2016
	Rico et al., 2019

	
	Spain (Turia)
	77 (11)
	5 - 934
	NA / 100
	2012
	Carmona et al., 2014

	
	Spain (Turia)
	34 (NA)
	NA
	NA / 20
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	16 (NA)
	n.d. - 60
	NA / 33
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	27 (10)
	n.d. - 212
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	2 (2)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (32)
	11 - 320
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (437)
	296 - 966
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (Llobregat)
	243 (NA)
	26 - 1014
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	111 (26)
	22 - 284
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	46 (NA)
	<LOD - 60
	NA / NA
	NA
	Gros et al., 2006

	
	China
	0.9 (0)
	n.d. - 83
	NA / 21.52
	2018-2019
	An et al., 2022

	
	Costa Rica (Virilla)
	640 (NA)
	190 - 2830
	NA / 48.2
	2018-2019
	Ramirez Morales et al., 2021

	
	Nigeria (Rivers and canals from Lagos State)
	NA (158)
	<4 - 552
	NA / 79
	2017-2018
	Ebele et al., 2020

	
	China (Beiyun River)
	NA (0.7)
	n.d. - 11
	NA / NA
	2017
	Duan et al., 2020

	
	Serbia
	NA (NA)
	NA
	NA / NA
	2012
	Petrovic et al., 2014

	
	Vietnam (Kim Lien Lake)
	NA (NA)
	<50
	0 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Nam Dong Lake)
	NA (NA)
	<50
	0 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Dong Da Lake)
	NA (NA)
	<50
	0 / NA
	NA
	Tran et al., 2013


QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available

Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued). 
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Ibuprofen
	Spain (Tajo)
	150 (18)
	<LOQ -1800
	47 / 51
	2020-2022
	This study

	
	Spain (Tajo)
	NA (11)
	0.4 - 2761
	NA / 100
	2016
	Rico et al., 2019

	
	Spain (Turia)
	153 (NA)
	NA
	NA / 27
	2012
	Carmona et al., 2017

	
	Spain (Turia)
	830 (101)
	5 - 16482 
	NA / 82
	2012
	Carmona et al., 2014

	
	Spain (Ebro)
	64 (30)
	n.d. - 541
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	160 (160)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (500)
	500
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (217)
	180 - 267
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (L'Albufera)
	290 (NA)
	n.d. - 3914
	NA / NA
	2008
	Vazquez Roig et al., 2011

	
	Spain (Llobregat)
	153 (NA)
	29 - 490
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	54 (13)
	10 - 139
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	60 (NA)
	<LOD - 150
	NA / NA
	NA
	Gros et al., 2006

	
	Costa Rica (Virilla)
	365 (NA)
	90 - 1500
	NA / 44.4
	2018-2019
	Ramirez Morales et al., 2021

	
	Nigeria (Rivers and canals from Lagos State)
	NA (298)
	<4 - 2740
	NA / 85
	2017-2018
	Ebele et al., 2020

	
	Serbia
	NA (NA)
	<LOQ - 346
	18.18 / NA
	2012
	Petrovic et al., 2014

	
	Vietnam (Kim Lien Lake)
	NA (NA)
	260 - 580
	100 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Nam Dong Lake)
	NA (NA)
	100 - 1100
	100 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Dong Da Lake)
	NA (NA)
	210 - 950
	100 / NA
	NA
	Tran et al., 2013

	Irbesartan
	Spain (Tajo)
	404 (390)
	<LOQ -2100
	75 / 99
	2020-2022
	This study

	
	Spain (Onya and Ter)
	NA (NA)
	380
	NA / NA
	NA
	Gros et al., 2012

	
	Serbia
	NA (NA)
	<LOQ - 15
	64 / NA
	2012
	Petrovic et al., 2014

	Ketoprofen
	Spain (Tajo)
	67 (<LOQ)
	<LOQ -607
	35 / 35
	2020-2022
	This study

	
	Spain (Tajo)
	NA (31)
	<1 - 356
	NA / 52
	2016
	Rico et al., 2019

	
	Spain (Ebro)
	172 (42)
	n.d. - 1060
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	3 (3)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (6)
	6 - 18
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (8)
	8
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (Llobregat)
	NA (NA)
	NA
	0 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	<MQL (<MQL)
	<MQL
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	NA (NA)
	<LOD
	NA / NA
	NA
	Gros et al., 2006

	
	Costa Rica (Virilla)
	80 (NA)
	80 - 450
	NA / 11.1
	2018-2019
	Ramirez Morales et al., 2021


QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available

Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued). 
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Ketoprofen
	China (Beiyun River)
	NA (51.6)
	3 - 219
	NA / NA
	2017
	Duan et al., 2020

	
	Serbia
	NA (NA)
	45
	9.09 / NA
	2012
	Petrovic et al., 2014

	
	Vietnam (Kim Lien Lake)
	NA (NA)
	<40 - 450
	80 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Nam Dong Lake)
	NA (NA)
	<40 - 330
	80 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Dong Da Lake)
	NA (NA)
	<40 - 370
	60 / NA
	NA
	Tran et al., 2013

	Metoprolol
	Spain (Tajo)
	25 (14)
	<LOQ -123
	58 / 59
	2020-2022
	This study

	
	Spain (Turia)
	17 (NA)
	NA
	NA / 3
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	5 (NA)
	n.d. - 6
	NA / 89
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	12 (7)
	n.d. - 34
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	191 (191)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (L'Albufera)
	0.8 (NA)
	n.d. - 6
	NA / NA
	2008
	Vazquez Roig et al., 2011

	
	Spain (Llobregat)
	738 (NA)
	1.2 - 8041
	79 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	n.d. (NA)
	n.d.
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	NA (NA)
	<LOD
	NA / NA
	NA
	Gros et al., 2006

	
	China
	10 (2)
	n.d. - 114
	NA / 67.93
	2018-2019
	An et al., 2022

	
	Hungary (Danube)
	11 (NA)
	0.9 - 233
	NA / 98
	2017-2019
	Kondor et al., 2020

	
	Hungary (Lake Balaton)
	78 (74)
	1 - 367
	NA / 30
	2017-2018
	Maasz et al., 2019

	
	Nigeria (Rivers and canals from Lagos State)
	NA (8)
	<1 - 168
	NA / 50
	2017-2018
	Ebele et al., 2020

	
	China (Beiyun River)
	NA (524)
	8 - 1940
	NA / NA
	2017
	Duan et al., 2020

	
	Serbia
	NA (NA)
	<LOQ - 26
	27.27 / NA
	2012
	Petrovic et al., 2014

	Miconazole
	Spain (Tajo)
	n.d.
	n.d.
	0 / 0
	2020-2022
	This study

	
	Brazil (Paraopeba)
	34 (16)
	4 - 117
	NA / NA
	2016
	De Barros et al., 2018

	Naproxen
	Spain (Tajo)
	80 (47)
	<LOQ -554
	72 / 82
	2020-2022
	This study

	
	Spain (Tajo)
	NA (339)
	<0.5 - 1404
	NA / 46
	2016
	Rico et al., 2019

	
	Spain (Turia)
	36 (NA)
	NA
	NA / 24
	2012
	Carmona et al., 2017

	
	Spain (Turia)
	278 (371)
	50 - 1797
	NA / 50
	2012
	Carmona et al., 2014

	
	Spain (Ebro)
	2 (NA)
	n.d. - 101
	NA / 0.67
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	53 (39)
	n.d. - 109
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	74 (74)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (87)
	87 - 262
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (143)
	109 - 166
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013


QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available

Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued).
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Naproxen
	Spain (Llobregat)
	42.6 (NA)
	14 - 105
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	57 (7)
	7 - 156
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	33 (NA)
	<LOD - 50
	NA / NA
	NA
	Gros et al., 2006

	
	Costa Rica (Virilla)
	255 (NA)
	135 - 1060
	NA / 51.8
	2018-2019
	Ramirez Morales et al., 2021

	
	Hungary (Danube)
	26 (NA)
	3 - 92
	NA / 5.6
	2017-2019
	Kondor et al., 2020

	
	Hungary (Lake Balaton)
	19 (12)
	n.d. - 56
	NA / 15
	2017-2018
	Maasz et al., 2019

	
	Nigeria (Rivers and canals from Lagos State)
	NA (19)
	<3 - 2120
	NA / 76
	2017-2018
	Ebele et al., 2020

	
	Serbia
	NA (NA)
	<LOQ - 74
	27.27 / NA
	2012
	Petrovic et al., 2014

	
	Vietnam (Kim Lien Lake)
	NA (NA)
	130 - 270
	100 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Nam Dong Lake)
	NA (NA)
	80 - 380
	100 / NA
	NA
	Tran et al., 2013

	
	Vietnam (Dong Da Lake)
	NA (NA)
	80 - 310
	100 / NA
	NA
	Tran et al., 2013

	O-desmethylvenlafaxine
	Spain (Tajo)
	593 (495)
	<LOQ -2907
	76 / 95
	2020-2022
	This study

	
	Spain (Serge y Ter)
	NA (NA)
	1 - 755
	NA / NA
	2012-2013
	García-Galán et al., 2016

	Sulfamethoxazole
	Spain (Tajo)
	101 (62)
	<LOQ -1274
	73 / 86
	2020-2022
	This study

	
	Spain (Tajo)
	NA (9)
	<0.1 - 5962
	NA / 88
	2016
	Rico et al., 2019

	
	Spain (Serge y Ter)
	NA (NA)
	n.d. - 13
	NA / NA
	2012-2013
	García-Galán et al., 2016

	
	Spain (Turia)
	20 (NA)
	NA
	NA / 13
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	0.5 (NA)
	n.d. - 3
	NA / 33
	2010
	Lopez-Serna et al., 2012

	
	Spain (Llobregat)
	59 (59)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (58)
	50 - 63
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (65)
	57 - 14
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (L'Albufera)
	27 (NA)
	n.d. - 144
	NA / NA
	2008
	Vazquez Roig et al., 2011

	
	Spain (Tajo)
	NA (326)
	32 - 952
	NA / NA
	2007
	Valcárcel et al., 2011

	
	Spain (Llobregat)
	24 (NA)
	4 - 119
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	35 (16)
	10 - 79
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	NA (NA)
	<LOD - <LOQ
	NA / NA
	NA
	Gros et al., 2006

	
	China
	13 (12)
	n.d. - 202
	NA / 99.58
	2018-2019
	An et al., 2022

	
	Costa Rica (Virilla)
	NA (NA)
	NA
	NA / NA
	2018-2019
	Ramirez Morales et al., 2021

	
	Nigeria (Rivers and canals from Lagos State)
	NA (6)
	<1 - 3180
	NA / 59
	2017-2018
	Ebele et al., 2020


QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available

Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Sulfamethoxazole
	China (Beiyun River)
	NA (77)
	21 - 196
	NA / NA
	2017
	Duan et al., 2020

	
	Serbia
	NA (NA)
	NA
	NA / NA
	2012
	Petrovic et al., 2014

	Thiabendazole
	Spain (Tajo)
	17 (8)
	<LOQ -107
	58 / 74
	2020-2022
	This study

	
	Spain (Onya and Ter)
	1 (1)
	0 - 1
	NA / NA
	NA
	Gros et al., 2012

	Trimethoprim

	Spain (Tajo)
	44 (14)
	<LOQ -242
	61 / 68
	2020-2022
	This study

	
	Spain (Tajo)
	NA (4.)
	<0.05 - 1288
	NA / 83
	2016
	Rico et al., 2019

	
	Spain (Turia)
	73 (NA)
	NA
	NA / 12
	2012
	Carmona et al., 2017

	
	Spain (Ebro)
	4 (NA)
	<LOQ - 12
	NA / 100
	2010
	Lopez-Serna et al., 2012

	
	Spain (Ebro)
	15 (8)
	n.d. - 30
	NA / NA
	2009
	Silva et al., 2011

	
	Spain (Llobregat)
	25 (25)
	NA
	NA / NA
	2009
	Lopez-Serna et al., 2010

	
	Spain (Tajo)
	NA (4)
	4
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (24)
	7 - 29
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (L'Albufera)
	8 (NA)
	n.d. - 54
	NA / NA
	2008
	Vazquez Roig et al., 2011

	
	Spain (Tajo)
	NA (424)
	38 - 690
	NA / NA
	2007
	Valcárcel et al., 2011

	
	Spain (Llobregat)
	38 (NA)
	2 - 252
	100 / NA
	2006
	Lopez-Roldan et al., 2010

	
	Spain (Onya and Ter)
	6 (5)
	3 - 9
	NA / NA
	NA
	Gros et al., 2012

	
	Spain (Ebro)
	11 (NA)
	<LOD - 20
	NA / NA
	NA
	Gros et al., 2006

	
	China
	3 (1)
	n.d. - 33
	NA / 99.58
	2018-2019
	An et al., 2022

	
	Costa Rica (Virilla)
	225 (NA)
	225
	NA / 3.7
	2018-2019
	Ramirez Morales et al., 2021

	
	Nigeria (Rivers and canals from Lagos State)
	NA (34)
	2 - 388
	NA / 79
	2017-2018
	Ebele et al., 2020

	
	China (Beiyun River)
	NA (27)
	1.69 - 137
	NA / NA
	2017
	Duan et al., 2020

	
	Brazil (Paraopeba)
	37 (26)
	8 - 124
	NA / NA
	2016
	De Barros et al., 2018

	
	Serbia
	NA (NA)
	81
	9 / NA
	2012
	Petrovic et al., 2014

	Valsartan
	Spain (Tajo)
	1147 (648)
	<LOQ -6543
	86 / 97
	2020-2022
	This study

	
	Spain (Tajo)
	NA (154)
	<2.5 - 3337
	NA / 90
	2016
	Rico et al., 2019

	
	Spain (Onya and Ter)
	NA (NA)
	734
	NA / NA
	NA
	Gros et al., 2012

	
	Nigeria (Rivers and canals from Lagos State)
	NA (27)
	<1 - 3330
	NA / 74
	2017-2018
	Ebele et al., 2020

	
	Serbia
	NA (NA)
	90
	9 / NA
	2012
	Petrovic et al., 2014


QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available

Table S12. Comparison of target PhAC concentrations in surface water from other rivers (continued).
	Compounds
	Country (water body)
	Mean (median) (ng/L)
	Min-max (ng/L)
	QF-DF (%)
	Sampling year
	Reference

	Venlafaxine
	Spain (Tajo)
	168 (127)
	<LOQ -1079
	68 / 74
	2020-2022
	This study

	
	Spain (Tajo)
	NA (10)
	<1.5 - 614
	NA / 85
	2016
	Rico et al., 2019

	
	Spain (Serge y Ter)
	NA (NA)
	n.d. - 1830
	NA / NA
	2012-2013
	García-Galán et al., 2016

	
	Spain (Tajo)
	NA (4)
	3 - 19
	NA / NA
	2008-2009 (summer)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (67)
	39 - 83
	NA / NA
	2008-2009 (winter)
	Valcárcel et al., 2013

	
	Spain (Tajo)
	NA (395)
	100 - 1003
	NA / NA
	2007
	Valcárcel et al., 2011

	
	Spain (Onya and Ter)
	34 (43)
	13 - 45
	NA / NA
	NA
	Gros et al., 2012

	
	Serbia
	NA (NA)
	<LOQ - 5
	27 / NA
	2012
	Petrovic et al., 2014


QF: quantification frequency. DF: detection frequency. LOQ: limit of quantification. LOD: limit of detection. NA: not available


[image: ]
Figure S7. Median concentration of target PhACs analysed before (S5 and S6) and after (S7) Aranjuez city. 

Table S13. Component matrix. Extraction method by Principal Component Analysis and Varimax rotation with Kaiser normalization.
	
	Component

	
	1
	2
	3

	Acetaminophen
	-0.038
	0.045
	0.925

	Atenolol
	0.905
	0.340
	0.136

	Azythromycin
	0.634
	0.630
	-0.080

	Carbamazepine
	0.896
	0.241
	-0.122

	Clarithromycin
	0.651
	0.628
	-0.067

	Erythomycin
	0.130
	0.928
	0.130

	Anhydroerythromycin
	0.461
	0.814
	0.093

	Fluconazole
	0.811
	0.188
	-0.040

	Gemfibrozil
	0.906
	0.363
	0.030

	Ibuprofen
	0.622
	0.296
	0.440

	Irbesartan
	0.902
	0.341
	0.032

	Ketoprofen
	0.741
	0.048
	0.126

	Metoprolol
	0.849
	0.428
	-0.038

	Naproxen
	0.899
	0.302
	0.192

	O_desmethylvenlafaxine
	0.907
	0.334
	0.027

	Sulfamethoxazole
	0.858
	0.340
	-0.041

	Thiabendazole
	0.806
	0.358
	-0.207

	Trimethoprim
	0.862
	0.414
	0.051

	Valsartan
	0.867
	0.347
	0.173

	Venlafaxine
	0.906
	0.364
	-0.006








Table S14. Spearman`s Rho correlation matrix.
	
	Venlafaxine
	O_desmethylvenlafaxine
	Carbamazepine
	Atenolol
	Metoprolol
	Irbesartan
	Valsartan
	Gemfibrozil
	Fluconazole
	Thiabendazole
	Azythromycin
	Clarithromycin
	Sulfamethoxazole
	Trimethoprim
	Naproxen
	Ibuprofen
	Ketoprofen
	Erythomycin
	Anhydroerythromycin
	Acetaminophen

	Venlafaxine
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	O_desmethylvenlafaxine
	.815(**)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Carbamazepine
	.687(**)
	.705(**)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Atenolol
	.715(**)
	.718(**)
	.430(**)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Metoprolol
	.805(**)
	.805(**)
	.503(**)
	.742(**)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Irbesartan
	.845(**)
	.879(**)
	.648(**)
	.730(**)
	.840(**)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Valsartan
	.625(**)
	.716(**)
	.324(*)
	.813(**)
	.582(**)
	.746(**)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gemfibrozil
	.738(**)
	.786(**)
	.592(**)
	.865(**)
	.791(**)
	.829(**)
	.812(**)
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Fluconazole
	.347(**)
	.335(**)
	.389(**)
	.478(**)
	0.131
	.313(*)
	.301(*)
	.543(**)
	1
	
	
	
	
	
	
	
	
	
	
	

	Thiabendazole
	.734(**)
	.866(**)
	.533(**)
	.565(**)
	.801(**)
	.666(**)
	.399(**)
	.614(**)
	-0.107
	1
	
	
	
	
	
	
	
	
	
	

	Azythromycin
	.678(**)
	.654(**)
	.351(*)
	.613(**)
	.644(**)
	.666(**)
	.637(**)
	.552(**)
	0.253
	.365(*)
	1
	
	
	
	
	
	
	
	
	

	Clarithromycin
	.706(**)
	.613(**)
	.422(**)
	.604(**)
	.583(**)
	.672(**)
	.606(**)
	.552(**)
	.348(*)
	.315(*)
	.961(**)
	1
	
	
	
	
	
	
	
	

	Sulfamethoxazole
	.601(**)
	.719(**)
	.575(**)
	.524(**)
	.548(**)
	.688(**)
	.522(**)
	.677(**)
	.415(**)
	.411(**)
	.550(**)
	.536(**)
	1
	
	
	
	
	
	
	

	Trimethoprim
	.762(**)
	.720(**)
	.454(**)
	.824(**)
	.835(**)
	.747(**)
	.770(**)
	.778(**)
	0.206
	.611(**)
	.712(**)
	.691(**)
	.622(**)
	1
	
	
	
	
	
	

	Naproxen
	.602(**)
	.656(**)
	.382(**)
	.812(**)
	.470(**)
	.677(**)
	.866(**)
	.736(**)
	0.22
	.378(**)
	.428(**)
	.476(**)
	.438(**)
	.627(**)
	1
	
	
	
	
	

	Ibuprofen
	.352(*)
	.396(**)
	0.144
	.564(**)
	.432(**)
	.385(*)
	.668(**)
	.472(**)
	0.151
	.324(*)
	0.291
	.354(*)
	.393(**)
	.437(**)
	.696(**)
	1
	
	
	
	

	Ketoprofen
	0.266
	.517(**)
	0.221
	.640(**)
	.388(*)
	.372(*)
	.413(*)
	.384(*)
	0.184
	.498(**)
	0.155
	0.041
	.399(*)
	.540(**)
	.515(**)
	.568(**)
	1
	
	
	

	Erythomycin
	-0.032
	0.027
	-0.123
	-0.313
	-0.001
	-0.053
	0.139
	-0.061
	-0.328
	-0.113
	0.141
	0.262
	0.038
	-0.029
	0.033
	0.285
	-0.002
	1
	
	

	Anhydroerythromycin
	-0.031
	0.057
	-0.084
	0.123
	0.22
	0.161
	0.199
	0.194
	-0.264
	-0.005
	0.27
	.330(*)
	0.07
	0.041
	0.214
	.393(*)
	0.15
	.877(**)
	1
	

	Acetaminophen
	-0.143
	0.103
	-0.197
	0.13
	0.141
	-0.036
	0.042
	0.037
	-0.037
	0.117
	0.021
	0.028
	0.293
	0.114
	-0.01
	0.223
	.503(*)
	0.364
	0.221
	1



** The correlation is significant at the 0.01 level (bilateral).* The correlation is significant at the 0.05 level (bilateral).


Table S15. Median mass flow rates (kg/y) for PhACs and total PhACs (∑PhACs) in each sampling point Descriptive statistics: average ± sd, (median) and min-max calculated for all sampling locations. 
	
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	S9
	S10
	S11
	S12
	S13
	Average ± sd
	(Median)
	Min-max

	Acetaminophen
	2.8
	2.2
	6.1
	1.2
	10
	7.2
	14
	59
	0.2
	6.1
	1.3
	6.3
	NA
	35.6 ± 140
	(4.9)
	0.1-1170

	Atenolol
	0.2
	67
	497
	113
	399
	0.9
	291
	227
	5.5
	108
	1.0
	7.3
	NA
	159 ± 274
	(49)
	0.1 -1862

	Atorvastatin
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	NA
	---
	---
	---

	Azithromycin
	0.2
	4.8
	31
	7.7
	18
	0.9
	15
	18
	0.4
	3.0
	1.0
	1.5
	NA
	10± 18
	(2.9)
	0.1 -115

	Carbamazepine
	0.2
	13
	50
	58
	85
	0.9
	75
	80
	6.3
	51
	1.0
	5.4
	NA
	37 ± 40
	(23)
	0.1 -166

	Clarithromycin
	0.2
	5.3
	26
	10
	20
	0.9
	18
	21
	0.4
	3.0
	1.0
	1.5
	NA
	12 ± 19
	(3.3)
	0.1 -112

	Clotrimazole
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	NA
	---
	---
	---

	Erythromycin
	0.2
	1.2
	3.6
	6.2
	5.1
	0.9
	27
	66
	0.2
	4.2
	1.0
	0.9
	NA
	25.7 ±100
	(1.4)
	0.1 -716

	Anhydroerythromycin
	0.2
	13
	68
	45
	28
	0.9
	563
	742
	2.7
	4.2
	1.0
	0.9
	NA
	318.5 ± 1283
	(4.4)
	0.1 -9404

	Fluconazole
	0.2
	403
	278
	61
	424
	0.9
	284
	188
	10
	548
	1.0
	2.3
	NA
	293 ± 649
	(77)
	0.1 -5177

	Gemfibrozil
	0.2
	62
	551
	147
	2376
	0.9
	282
	281
	7.7
	150
	1.0
	5.4
	NA
	159 ± 221
	(65)
	0.1 -1052

	Ibuprofen
	1.1
	23
	164
	6.1
	80
	4.5
	163
	145
	2.4
	21
	5.2
	5.8
	NA
	101 ± 208
	(15)
	0.5 -1010

	Irbesartan
	0.2
	119
	599
	330
	494
	1.0
	439
	454
	28
	187
	2.1
	22
	NA
	247 ± 311
	(124)
	0.1 -1522

	Ketoprofen
	0.2
	22
	130
	80
	2.8
	0.9
	12
	3.9
	2.6
	3.0
	1.0
	0.9
	NA
	32 ± 72
	(3.0)
	0.1 -455

	Metoprolol
	0.2
	5.6
	48
	34
	28
	0.9
	25
	24
	0.9
	9.0
	1.0
	0.9
	NA
	15 ± 18
	(5.7)
	0.1 -86

	Miconazol
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	NA
	---
	---
	---

	Naproxen
	0.2
	22
	166
	35
	99
	1.0
	131
	79
	7.1
	24
	1.3
	4.2
	NA
	51 ± 74
	(15)
	0.1 -326

	O-desmethylvenlafaxine
	0.2
	159
	1045
	505
	859
	0.9
	560
	624
	62
	162
	1.3
	40
	NA
	343 ± 432
	(137)
	0.1 -2179

	Sulfamethoxazole
	0.2
	21
	132
	74
	80
	0.9
	87
	65
	7.2
	71
	1.0
	2.0
	NA
	57 ± 72
	(32)
	0.1 -344

	Thiabendazole
	0.2
	2.9
	21
	22
	17
	0.9
	13
	16
	1.4
	8.6
	1.0
	0.9
	NA
	8.8 ± 10
	(3.3)
	0.1 -44

	Trimethoprim
	0.2
	10
	95
	51
	56
	0.9
	39
	39
	1.5
	9.4
	1.0
	0.9
	NA
	27 ± 38
	(7.9)
	0.1 -168

	Valsartan
	0.2
	332
	2354
	428
	2185
	4.7
	1402
	1351
	65
	426
	3.9
	5.3
	NA
	798.9 ± 1172
	(235)
	0.1 -4864

	Venlafaxine
	0.2
	57
	290
	127
	187
	0.9
	160
	195
	11
	58
	1.0
	12
	NA
	104 ± 161
	(53)
	0.1 -1120

	∑PhAC
	7.9
	1346
	6557
	2139
	5452
	32
	4602
	4678
	223
	1856
	29
	174
	NA
	142 ± 480
	(9.8)
	0.1 - 9404




Table S16. RQ ratios calculated for phototrophic organisms (algae) in sampling points evaluated in the present study. Blue: RQ<0.01; negligible risk; Green: 0.01<RQ<0.1; low risk; Yellow: 0.1<RQ<1; medium risk; Red: RQ>1; high risk.
	 
	 
	Acetaminophen
	Atenolol
	Atorvastatin
	Azithromycin
	Carbamazepine
	Clarithromycin
	Clotrimazole
	Erythromycin
	Anhydroerythromycin 
	Fluconazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Ketoprofen
	Metoprolol
	Miconazole
	Naproxen
	O-Desmethylvenlafaxine
	Sulfamethoxazole
	Thiabendazole
	Trimethoprim
	Valsartan
	Venlafaxine
	∑ Macrolide antibiotics
	∑ β-blockers
	∑ ARBs
	∑ Anti-inflammatories
	∑ Antidepressant

	RQ max (mg/L)
	S1 (algae)
	0.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.06
	0.00
	0.014
	0.02
	0.006

	
	S2 (algae)
	0.1
	0.3
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	3.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.5
	0.14
	0.3
	4.1
	0.12
	0.5

	
	S3 (algae)
	0.4
	0.3
	0.0
	0.4
	0.1
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.6
	16.4
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.2
	0.6
	0.4
	0.3
	17
	0.6
	0.7

	
	S4 (algae)
	0.1
	0.6
	0.0
	0.5
	0.0
	0.1
	0.0
	0.1
	0.0
	0.1
	0.0
	1.3
	15.5
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.4
	1.7
	0.7
	0.6
	17
	1.4
	1.8

	
	S5 (algae)
	1.2
	0.4
	0.0
	0.9
	0.1
	0.1
	0.0
	0.2
	0.0
	0.0
	0.0
	1.8
	11.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.5
	1.0
	1.3
	0.4
	12
	1.8
	1.1

	
	S6 (algae)
	2.2
	0.4
	0.0
	0.5
	0.1
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	8.8
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.3
	0.7
	0.7
	0.4
	10
	0.2
	0.8

	
	S7 (algae)
	2.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.06
	0.00
	0.07
	0.02
	0.006

	
	S8 (algae)
	0.4
	0.2
	0.0
	1.1
	0.1
	0.1
	0.0
	1.6
	0.1
	0.0
	0.0
	1.0
	4.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.5
	2.9
	0.2
	5.4
	1.01
	0.6

	
	S9 (algae)
	0.0
	0.2
	0.0
	0.3
	0.1
	0.1
	0.0
	3.0
	0.1
	0.0
	0.0
	0.4
	4.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.5
	3.5
	0.2
	5.3
	0.4
	0.5

	
	S10 (algae)
	0.0
	0.1
	0.0
	0.2
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	4.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.4
	0.2
	0.06
	4.8
	0.3
	0.5

	
	S11 (algae)
	0.0
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.4
	5.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.4
	0.4
	0.08
	6.3
	0.4
	0.4

	
	S12 (algae)
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.06
	0.00
	0.07
	0.02
	0.006

	
	S13 (algae)
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	1.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.2
	0.02
	1.4
	0.07
	0.12

	RQ med (mg/L)
	S1 (algae)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.06
	0.00
	0.0096
	0.02
	0.006

	
	S2 (algae)
	0.0
	0.2
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	3.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.5
	0.3
	0.2
	4.2
	0.12
	0.5

	
	S3 (algae)
	0.0
	0.4
	0.0
	0.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.4
	7.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.6
	0.5
	0.4
	8.6
	0.4
	0.7

	
	S4 (algae)
	0.0
	0.2
	0.0
	0.3
	0.1
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	8.1
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.1
	0.7
	0.4
	0.2
	8.8
	0.02
	0.7

	
	S5 (algae)
	0.0
	0.2
	0.0
	0.2
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	5.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.4
	0.3
	0.2
	6.1
	0.11
	0.4

	
	S6 (algae)
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.06
	0.00
	0.03
	0.02
	0.006

	
	S7 (algae)
	0.0
	0.1
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.1
	3.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.2
	0.3
	0.14
	3.6
	0.2
	0.3

	
	S8 (algae)
	0.1
	0.1
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.1
	3.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.3
	0.4
	0.11
	3.6
	0.14
	0.3

	
	S9 (algae)
	0.0
	0.0
	0.0
	0.1
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	3.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.3
	0.09
	0.05
	3.6
	0.03
	0.3

	
	S10 (algae)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.06
	0.05
	1.7
	0.02
	0.11

	
	S11 (algae)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.06
	0.00
	0.06
	0.02
	0.006

	
	S12 (algae)
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.06
	0.013
	0.9
	0.02
	0.08

	
	S13 (algae)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.05
	0.00
	0.03
	0.02
	0.006


Table S17. RQ ratios calculated for invertebrate organisms (crustaceans) in sampling points evaluated in the present study. Blue: RQ<0.01; negligible risk; Green: 0.01<RQ<0.1; low risk; Yellow: 0.1<RQ<1; medium risk; Red: RQ>1; high risk.
	
	
	Acetaminophen
	Atenolol
	Atorvastatin
	Azithromycin
	Carbamazepine
	Clarithromycin
	Clotrimazole
	Erythromycin
	Anhydroerythromycin 
	Fluconazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Ketoprofen
	Metoprolol
	Miconazole
	Naproxen
	O-Desmethylvenlafaxine
	Sulfamethoxazole
	Thiabendazole
	Trimethoprim
	Valsartan
	Venlafaxine
	∑ Macrolide antibiotics
	∑ β-blockers
	∑ ARBs
	∑ Anti-inflammatories
	∑ Antidepressant

	RQ max (mg/L)
	S1 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	1.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.03
	0.006
	0.15
	0.00

	
	S2 (crustacean)
	0.0
	0.0
	0.0
	0.0
	1.3
	0.0
	0.1
	0.0
	0.0
	0.0
	83.4
	0.0
	2.5
	0.4
	0.2
	0.0
	4.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.014
	0.2
	2.5
	5.2
	0.03

	
	S3 (crustacean)
	0.0
	0.0
	0.0
	0.0
	4.0
	0.0
	0.1
	0.0
	0.0
	0.1
	94.1
	0.0
	11.3
	0.9
	0.4
	0.0
	7.9
	0.1
	0.1
	0.0
	0.0
	0.1
	0.0
	0.05
	0.4
	11
	8.9
	0.06

	
	S4 (crustacean)
	0.0
	0.0
	0.0
	0.1
	1.8
	0.0
	0.1
	0.0
	0.0
	0.1
	219.8
	0.0
	10.7
	1.3
	0.9
	0.0
	10.0
	0.1
	0.0
	0.1
	0.0
	0.1
	0.0
	0.07
	0.9
	11
	11
	0.11

	
	S5 (crustacean)
	0.0
	0.0
	0.0
	0.1
	5.2
	0.0
	0.1
	0.0
	0.0
	0.0
	294.7
	0.0
	7.6
	1.2
	1.0
	0.0
	12.8
	0.1
	0.0
	0.1
	0.0
	0.1
	0.0
	0.11
	1.03
	7.6
	14
	0.103

	
	S6 (crustacean)
	0.0
	0.0
	0.0
	0.1
	3.2
	0.0
	0.1
	0.0
	0.0
	0.0
	135.5
	0.0
	6.1
	0.2
	0.5
	0.0
	9.7
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.07
	0.5
	6.1
	10
	0.05

	
	S7 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	1.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.03
	0.04
	0.3
	0.00

	
	S8 (crustacean)
	0.0
	0.0
	0.0
	0.1
	2.9
	0.0
	0.0
	0.0
	0.1
	0.0
	68.6
	0.0
	3.3
	0.2
	0.2
	0.0
	4.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.2
	3.4
	5.1
	0.04

	
	S9 (crustacean)
	0.0
	0.0
	0.0
	0.0
	2.0
	0.0
	0.0
	0.0
	0.2
	0.0
	90.6
	0.0
	3.3
	0.0
	0.3
	0.0
	5.3
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.3
	0.3
	3.3
	5.4
	0.03

	
	S10 (crustacean)
	0.0
	0.0
	0.0
	0.0
	2.7
	0.0
	0.1
	0.0
	0.0
	0.0
	46.4
	0.0
	3.0
	0.3
	0.2
	0.0
	4.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.03
	0.2
	3.0
	4.3
	0.04

	
	S11 (crustacean)
	0.0
	0.0
	0.0
	0.0
	1.9
	0.0
	0.1
	0.0
	0.0
	0.0
	65.4
	0.0
	4.1
	0.0
	0.2
	0.0
	2.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.05
	0.2
	4.1
	2.5
	0.02

	
	S12 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	1.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.03
	0.04
	0.15
	0.00

	
	S13 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.7
	0.0
	0.1
	0.0
	0.0
	0.0
	5.4
	0.0
	0.9
	0.1
	0.0
	0.0
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.014
	0.03
	0.9
	1.5
	0.008

	RQ med (mg/L)
	S1 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	1.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.03
	0.00
	0.15
	0.00

	
	S2 (crustacean)
	0.0
	0.0
	0.0
	0.0
	1.4
	0.0
	0.1
	0.0
	0.0
	0.0
	64.4
	0.0
	2.5
	0.2
	0.2
	0.0
	2.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.03
	0.2
	2.5
	3.0
	0.03

	
	S3 (crustacean)
	0.0
	0.0
	0.0
	0.0
	1.8
	0.0
	0.1
	0.0
	0.0
	0.0
	147.1
	0.0
	5.5
	0.5
	0.5
	0.0
	7.2
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.05
	0.5
	5.5
	7.7
	0.05

	
	S4 (crustacean)
	0.0
	0.0
	0.0
	0.0
	3.6
	0.0
	0.0
	0.0
	0.0
	0.0
	102.5
	0.0
	5.6
	0.6
	0.8
	0.0
	3.8
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	0.04
	0.8
	5.6
	4.5
	0.06

	
	S5 (crustacean)
	0.0
	0.0
	0.0
	0.0
	2.3
	0.0
	0.0
	0.0
	0.0
	0.0
	100.3
	0.0
	4.0
	0.0
	0.4
	0.0
	3.9
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.03
	0.4
	4.0
	4.0
	0.04

	
	S6 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.03
	0.02
	0.2
	0.00

	
	S7 (crustacean)
	0.0
	0.0
	0.0
	0.0
	1.4
	0.0
	0.0
	0.0
	0.0
	0.0
	58.3
	0.0
	2.3
	0.0
	0.2
	0.0
	4.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.03
	0.2
	2.3
	4.1
	0.02

	
	S8 (crustacean)
	0.0
	0.0
	0.0
	0.0
	1.4
	0.0
	0.0
	0.0
	0.0
	0.0
	52.6
	0.0
	2.3
	0.0
	0.2
	0.0
	2.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.05
	0.2
	2.3
	2.3
	0.02

	
	S9 (crustacean)
	0.0
	0.0
	0.0
	0.0
	2.2
	0.0
	0.0
	0.0
	0.0
	0.0
	20.6
	0.0
	2.3
	0.1
	0.1
	0.0
	3.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.008
	0.11
	2.3
	3.3
	0.03

	
	S10 (crustacean)
	0.0
	0.0
	0.0
	0.0
	1.2
	0.0
	0.1
	0.0
	0.0
	0.0
	26.6
	0.0
	1.1
	0.0
	0.1
	0.0
	0.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.09
	1.1
	0.9
	0.007

	
	S11 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.03
	0.04
	0.15
	0.00

	
	S12 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.4
	0.0
	0.1
	0.0
	0.0
	0.0
	4.1
	0.0
	0.6
	0.0
	0.0
	0.0
	0.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.006
	0.03
	0.6
	0.6
	0.006

	
	S13 (crustacean)
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.1
	0.0
	0.0
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00
	0.03
	0.02
	0.15
	0.00


Table S18. RQ ratios calculated for vertebrate organisms (fish) in sampling points evaluated in the present study. Blue: RQ<0.01; negligible risk; Green: 0.01<RQ<0.1; low risk; Yellow: 0.1<RQ<1; medium risk; Red: RQ>1; high risk.
	 
	 
	Acetaminophen
	Atenolol
	Atorvastatin
	Azithromycin
	Carbamazepine
	Clarithromycin
	Clotrimazole
	Erythromycin
	Anhydroerythromycin 
	Fluconazole
	Gemfibrozil
	Ibuprofen
	Irbesartan
	Ketoprofen
	Metoprolol
	Miconazole
	Naproxen
	O-Desmethylvenlafaxine
	Sulfamethoxazole
	Thiabendazole
	Trimethoprim
	Valsartan
	Venlafaxine
	∑ Macrolide antibiotics
	∑ β-blockers
	∑ ARBs
	∑ Anti-inflammatories
	∑ Antidepressant

	RQ max (mg/L)
	S1 (fish)
	2.0
	0.0
	0.0
	0.0
	3.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	17.7
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.00
	0.00
	0.3
	19
	0.3

	
	S2 (fish)
	0.4
	0.0
	0.0
	0.0
	66.9
	0.0
	0.0
	0.0
	0.0
	1.0
	11.0
	118.1
	1.5
	16.4
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	27.5
	0.00
	0.005
	29
	135
	28

	
	S3 (fish)
	1.8
	0.0
	0.0
	0.0
	200.9
	0.0
	0.0
	0.0
	0.0
	2.4
	12.4
	576.8
	6.7
	41.9
	0.0
	0.0
	0.3
	0.0
	0.2
	0.0
	0.0
	0.0
	37.1
	0.00
	0.005
	44
	619
	37

	
	S4 (fish)
	0.3
	0.0
	0.0
	0.0
	90.8
	0.0
	0.0
	0.0
	0.0
	1.7
	28.9
	1347.0
	6.3
	60.7
	0.0
	0.0
	0.3
	0.1
	0.0
	0.0
	0.0
	0.1
	97.7
	0.00
	0.013
	104
	1408
	98

	
	S5 (fish)
	6.2
	0.0
	0.0
	0.0
	261.8
	0.0
	0.0
	0.0
	0.0
	0.1
	38.8
	1800.0
	4.5
	53.6
	0.0
	0.0
	0.4
	0.1
	0.0
	0.0
	0.0
	0.1
	59.0
	0.007
	0.009
	63
	1854
	59

	
	S6 (fish)
	10.9
	0.0
	0.0
	0.0
	160.0
	0.0
	0.0
	0.0
	0.0
	0.3
	17.8
	183.7
	3.6
	9.7
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.1
	43.5
	0.00
	0.008
	47
	194
	44

	
	S7 (fish)
	11.7
	0.0
	0.0
	0.0
	3.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	17.7
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.00
	0.00
	0.3
	19
	0.3

	
	S8 (fish)
	2.0
	0.0
	0.0
	0.0
	146.4
	0.0
	0.0
	0.0
	0.1
	0.3
	9.0
	1007.0
	2.0
	8.9
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	31.4
	0.09
	0.00
	33
	1016
	31

	
	S9 (fish)
	0.2
	0.0
	0.0
	0.0
	101.9
	0.0
	0.0
	0.0
	0.2
	0.1
	11.9
	396.2
	1.9
	1.8
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	30.0
	0.2
	0.00
	32
	398
	30

	
	S10 (fish)
	0.2
	0.0
	0.0
	0.0
	136.4
	0.0
	0.0
	0.0
	0.0
	0.1
	6.1
	267.2
	1.8
	11.8
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	26.0
	0.00
	0.00
	28
	279
	26

	
	S11 (fish)
	0.2
	0.0
	0.0
	0.0
	93.8
	0.0
	0.0
	0.0
	0.0
	0.2
	8.6
	440.3
	2.4
	1.8
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	21.1
	0.03
	0.00
	24
	442
	21

	
	S12 (fish)
	0.3
	0.0
	0.0
	0.0
	3.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	17.7
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.00
	0.00
	0.3
	19
	0.3

	
	S13 (fish)
	0.0
	0.0
	0.0
	0.0
	35.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.7
	70.0
	0.5
	2.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	6.6
	0.00
	0.00
	7.1
	73
	6.6

	RQ med (mg/L)
	S1 (fish)
	0.2
	0.0
	0.0
	0.0
	3.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	17.7
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.00
	0.00
	0.3
	19
	0.3

	
	S2 (fish)
	0.1
	0.0
	0.0
	0.0
	67.6
	0.0
	0.0
	0.0
	0.0
	0.6
	8.5
	118.1
	1.5
	9.4
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	27.2
	0.00
	0.00
	29
	128
	27

	
	S3 (fish)
	0.1
	0.0
	0.0
	0.0
	89.0
	0.0
	0.0
	0.0
	0.0
	0.2
	19.4
	426.0
	3.2
	23.8
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	36.5
	0.00
	0.008
	40
	450
	36

	
	S4 (fish)
	0.0
	0.0
	0.0
	0.0
	180.8
	0.0
	0.0
	0.0
	0.0
	0.1
	13.5
	17.7
	3.3
	28.5
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	38.5
	0.005
	0.00
	42
	46
	39

	
	S5 (fish)
	0.1
	0.0
	0.0
	0.0
	112.9
	0.0
	0.0
	0.0
	0.0
	0.1
	13.2
	105.0
	2.3
	1.8
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	22.6
	0.00
	0.005
	25
	107
	23

	
	S6 (fish)
	0.3
	0.0
	0.0
	0.0
	1.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	17.7
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.00
	0.00
	0.3
	19
	0.3

	
	S7 (fish)
	0.1
	0.0
	0.0
	0.0
	71.7
	0.0
	0.0
	0.0
	0.0
	0.1
	7.7
	147.7
	1.4
	1.8
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	13.6
	0.011
	0.00
	15
	150
	14

	
	S8 (fish)
	0.5
	0.0
	0.0
	0.0
	72.5
	0.0
	0.0
	0.0
	0.0
	0.0
	6.9
	134.6
	1.3
	1.8
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	16.3
	0.02
	0.00
	18
	136
	16

	
	S9 (fish)
	0.0
	0.0
	0.0
	0.0
	108.0
	0.0
	0.0
	0.0
	0.0
	0.0
	2.7
	29.9
	1.3
	2.9
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	15.0
	0.00
	0.00
	16
	33
	15

	
	S10 (fish)
	0.1
	0.0
	0.0
	0.0
	60.5
	0.0
	0.0
	0.0
	0.0
	0.1
	3.5
	21.6
	0.7
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	6.1
	0.00
	0.00
	6.8
	23
	6.1

	
	S11 (fish)
	0.0
	0.0
	0.0
	0.0
	1.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	17.7
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.00
	0.00
	0.3
	19
	0.3

	
	S12 (fish)
	0.2
	0.0
	0.0
	0.0
	20.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5
	21.8
	0.3
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	4.1
	0.00
	0.00
	4.4
	24
	4.1

	
	S13 (fish)
	0.0
	0.0
	0.0
	0.0
	14.5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	17.7
	0.0
	1.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.00
	0.00
	0.3
	19
	0.3
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image24.emf
2020 2021 2022

(Autumn) (Autumn) (Autumn)

S1 1.9 1.2 2.0 3.3 3.8 0.9 2.0

S2 6.2 6.1 6.0 11 6.1 5.1 6.0

S3 19 25 24 33 24 12 24

S4 9.1 8.4 11.3 9.4 11 8.9 11

S5 19 25 24 33 24 12 24

S6 8.6 7.1 7.9 7.4 8.3 9.4 8.0

S7 27 32 32 40 33 21 32

S8 29 32 37 44 33 20 37

S9 2.5 2.0 2.2 2.9 2.0 1.8 2.1

S10 27 27 26 37 38 26 35

S11 7.6 11 9.3 17 12 1.9 9.3

S12 9.7 10 8.5 10.4 10.3 5.2 8.5

S13 NA NA NA NA NA NA NA

Data provided by the Confederación Hidrográfica del Tajo.

NA: not available (sampling point at a dam).
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image33.emf
Formic acid 0.02% - ACN

Formic acid 0.02%-ACN 

(formic acid 0.02%)

Ammonium acetate 2mM-

ACN 

Ammonium acetate 2mM - 

ACN (ammonium acetate 2 

mM)

Ammonium acetate 5mM - 

ACN

Ammonium acetate 5mM - 

ACN (ammonium acetate 

5mM)

Formic acid 0.02% - MeOH

Formic acid 0.02% - MeOH 

(formic acid 0.02%)

Formic acid 0.1% - MeOH

Acetaminophen 84 66 73 102 87 48 535 107 161

Acetaminophen d3 12 9 9 16 11 6 66 22 25

Atenolol 54 33 21 64 107 58 1100 196 273

Atenolol d7 21 16 10 33 41 24 512 128 385

Atorvastatin 263 350 325 158 4092 3650 83095 407 592

Azithromycin 77 87 33 326 28 79 1879 4937 3975

Carbamazepine 22598 13412 2328 8670 13330 22067 23272 3458 5053

Clarithromycin 0 9 0 7 214 8154 23222 2202 4375

Clotrimazole 27 79 11 19 8087 5660 122509 460 1215

Erythromycin 443 169 894 111 250 118 103477 4129 4069

Anhydroerythromycin 129 29 138 215 2745 1434998 5068 252 943

Fluconazole 4246 5359 25167 41260 1207 42960 17376 2612 6303

Gemfibrozil 13692 6075 167 8363 792 12479 5448 669 1016

Gemfibrozil d6 8490 3843 39 2014 200 6191 137 103 64

Ibuprofen 0 0 0 0 83 1 143 6 48

Irbesartan 10999 6123 377 7497 1195 110 66701 8726 28820

Ketoprofen 112 46 105 96 127 17 5458 624 1813

Metoprolol 40 41 56 69 927 19 2222 4340 3837

Miconazole 1 1 42 24 4161 1463 7492 2308 2968

Naproxen 1 1 0 0 28 0 5010 399 2018

O-Desmethylvenlafaxine 57 39 0 79 81 57 5057 1068 3176

Sulfamethoxazole 890573 676616 197871 564908 81448 169825 603688 4606 10777

Sulfamethoxazole d4 425200 276245 93688 265848 55 79357 244586 69 415

Thiabendazole 201 7 403 272 947 392 14475 7426 6591

Trimethoprim 1250 960 4 10 1425 957 709064 383805 7995

Valsartan 31 4 1 19 262 92 604043 4805 328679

Venlafaxine 15 511 2 289 232 240 4006 608 781

Venlafaxine d6 585 484 117 671 494 514 23057 209 19921


Microsoft_Excel_Worksheet.xlsx
Hoja1

				Formic acid 0.02% - ACN		Formic acid 0.02%-ACN (formic acid 0.02%)		Ammonium acetate 2mM-ACN 		Ammonium acetate 2mM - ACN (ammonium acetate 2 mM)		Ammonium acetate 5mM - ACN		Ammonium acetate 5mM - ACN (ammonium acetate 5mM)		Formic acid 0.02% - MeOH		Formic acid 0.02% - MeOH (formic acid 0.02%)		Formic acid 0.1% - MeOH

		Acetaminophen		84		66		73		102		87		48		535		107		161

		Acetaminophen d3		12		9		9		16		11		6		66		22		25

		Atenolol		54		33		21		64		107		58		1100		196		273

		Atenolol d7		21		16		10		33		41		24		512		128		385

		Atorvastatin		263		350		325		158		4092		3650		83095		407		592

		Azithromycin		77		87		33		326		28		79		1879		4937		3975

		Carbamazepine		22598		13412		2328		8670		13330		22067		23272		3458		5053

		Clarithromycin		0		9		0		7		214		8154		23222		2202		4375

		Clotrimazole		27		79		11		19		8087		5660		122509		460		1215

		Erythromycin		443		169		894		111		250		118		103477		4129		4069

		Anhydroerythromycin		129		29		138		215		2745		1434998		5068		252		943

		Fluconazole		4246		5359		25167		41260		1207		42960		17376		2612		6303

		Gemfibrozil		13692		6075		167		8363		792		12479		5448		669		1016

		Gemfibrozil d6		8490		3843		39		2014		200		6191		137		103		64

		Ibuprofen		0		0		0		0		83		1		143		6		48

		Irbesartan		10999		6123		377		7497		1195		110		66701		8726		28820

		Ketoprofen		112		46		105		96		127		17		5458		624		1813

		Metoprolol		40		41		56		69		927		19		2222		4340		3837

		Miconazole		1		1		42		24		4161		1463		7492		2308		2968

		Naproxen		1		1		0		0		28		0		5010		399		2018

		O-Desmethylvenlafaxine		57		39		0		79		81		57		5057		1068		3176

		Sulfamethoxazole		890573		676616		197871		564908		81448		169825		603688		4606		10777

		Sulfamethoxazole d4		425200		276245		93688		265848		55		79357		244586		69		415

		Thiabendazole		201		7		403		272		947		392		14475		7426		6591

		Trimethoprim		1250		960		4		10		1425		957		709064		383805		7995

		Valsartan		31		4		1		19		262		92		604043		4805		328679

		Venlafaxine		15		511		2		289		232		240		4006		608		781

		Venlafaxine d6		585		484		117		671		494		514		23057		209		19921
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