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Table SM1. Measurement conditions for the analytes determined by LC-MS/MS.
	Compound
	Retention time (min)
	Q1 (m/z)
	Q3 quantifier (m/z)
	q3 qualifier (m/z)
	Internal standard

	[bookmark: _Hlk228969594]ECME
	0.75
	200.2
	182.1
	81.9
	Cocaine-D3

	Nicotine
	1.54
	163.2
	129.9
	132.0
	Nicotine-D4

	Nicotine-D4
	1.48
	167.3
	136.0
	-
	-

	Cotinine
	2.18
	177.0
	98.0
	40.0
	Cotinine-D3

	Cathinone
	4.91
	150.0
	132.0
	117.0
	Cathinone-D5

	Cathinone-D5
	4.73
	155.0
	137.0
	-
	-

	Amiloride
	7.13
	230.0
	170.9
	115.9
	Diazepam-D5

	AMP
	7.19
	136.0
	91.0
	119.0
	AMP-D5

	AMP-D5
	7.16
	141.0
	93.0
	-
	-

	Methylone
	7.31
	208.0
	160.0
	132.0
	Methylone-D3

	Methylone-D3
	7.31
	211.0
	163.0
	-
	-

	Codeine
	7.43
	300.0
	115.2
	151.9
	Oxycodone-D3

	MAMP
	7.62
	150.0
	91.0
	-
	MAMP-D5

	MAMP-D5
	7.58
	155.0
	91.0
	-
	-

	Scopolamine
	7.65
	304.1
	156.3
	138.4
	Scopolamine-D3

	Scopolamine-D3
	7.65
	307.0
	141.0
	159.1
	-

	Oxycodone
	7.71
	316.1
	241.0
	298.0
	Oxycodone-D3

	Oxycodone-D3
	7.71
	319.0
	244.1
	-
	-

	Doxylamine succinate
	7.86
	271.1
	167.1
	182.0
	MDMA-D5

	MDMA
	7.89
	194.0
	163.0
	105.0
	MDMA-D5

	MDMA-D5
	7.88
	199.1
	165.1
	-
	-

	6-MAM
	7.92
	328.1
	165.0
	211.1
	6-MAM-D3

	6-MAM-D3
	7.92
	330.9
	165.2
	211.3
	-

	Butylone
	8.10
	222.0
	131.0
	191.0
	Butylone-D3

	Butylone-D3
	8.10
	225.0
	177.0
	-
	-

	Caffeine
	8.31
	195.0
	138.0
	110.0
	Caffeine-D9

	Caffeine-D9
	8.31
	204.1
	144.2
	-
	-

	Norketamine
	8.40
	224.1
	207.2
	125.1
	Norketamine-D4

	Norketamine-D4
	8.37
	228.0
	211.0
	-
	-

	Ketamine
	8.49
	238.1
	124.9
	179.2
	Ketamine-D4

	Ketamine-D4
	8.49
	242.0
	129.0
	-
	-

	O-desmethylvenlafaxine
	8.60
	264.1
	58.1
	107.0
	O-desmethylvenlafaxine -D6

	O-desmethylvelanfaxine-D6
	8.60
	270.2
	64.0
	-
	-

	Naphazoline
	8.68
	211.1
	141.1
	115.1
	Methadone-D3

	BEC
	8.80
	290.0
	105.0
	77.30
	BEC-D3

	BEC-D3
	8.80
	293.0
	105.0
	-
	-

	Tramadol
	8.89
	264.1
	58.1
	42.2
	Tramadol-13C-D3

	Tramadol-13C-D3
	8.89
	268.1
	58.0
	-
	-

	α-PVP
	9.01
	232.0
	91.0
	126.0
	α-PVP-D8

	α-PVP-D8
	9.01
	240.0
	91.0
	134.0
	-

	Heroin
	9.07
	370.0
	165.0
	268.0
	Heroin-D9

	Heroin-D9
	9.04
	379.1
	272.1
	-
	-

	Cocaine
	9.16
	304.0
	182.0
	105.0
	Cocaine-D3

	Cocaine-D3
	9.13
	307.2
	185.0
	-
	-

	MDPV
	9.13
	276.1
	175.1
	205.1
	Alprazolam-D5

	LSD
	9.44
	324.0
	223.0
	208.0
	LSD-D3

	LSD-D3
	9.44
	327.0
	226.0
	-
	-

	Chlordiazepoxide
	9.50
	300.1
	283.3
	227.2
	Benzocaine-D4

	Venlafaxine
	9.50
	278.0
	260.0
	58.0
	Venlafaxine-D6

	Venlafaxine-D6
	9.47
	284.4
	64.3
	-
	-

	Oxymethazolyne
	9.83
	261.0
	205.0
	57.0
	LSD-D3

	3MeO-PCP
	9.86
	274.2
	189.0
	121.0
	Methadone-D3

	Fentanyl
	9.86
	337.2
	188.1
	104.9
	Fentanyl-D5

	Fentanyl-D5
	9.86
	342.2
	188.1
	-
	-

	Medazepam
	9.92
	271.1
	91.0
	-
	Methadone-D3

	Escitalopram
	9.98
	325.2
	109.1
	262.2
	Methadone-D3

	Buprenorphine
	10.07
	468.3
	55.0
	414.2
	MDMA-D5

	Bromazepam
	10.25
	315.9
	181.9
	209.0
	Bromazepam-D4

	Bromazepam-D4
	10.22
	320.0
	186.0
	-
	-

	Methadone
	10.41
	310.1
	265.0
	105.1
	Methadone-D3

	Methadone-D3
	10.38
	313.0
	268.0
	-
	-

	Benzocaine
	10.38
	166.2
	92.0
	77.1
	Benzocaine-D4

	Benzocaine-D4
	10.38
	170.1
	124.0
	-
	-

	Oxazepam
	10.71
	287.1
	241.1
	269.1
	Oxazepam-D5

	Oxazepam-D5
	10.68
	291.9
	246.0
	-
	-

	Lorazepam
	10.77
	320.9
	274.9
	302.9
	Lorazepam-D4

	Lorazepam-D4
	10.77
	325.0
	279.0
	-
	-

	Alprazolam
	10.83
	309.1
	281.1
	205.1
	Alprazolam-D5

	Alprazolam-D5
	10.80
	314.0
	286.0
	-
	-

	Clonazepam
	10.80
	316.1
	270.2
	214.4
	Clonazepam-D4

	Clonazepam-D4
	10.80
	320.0
	274.0
	-
	-

	Clorazepate
	10.86
	271.0
	140.1
	165.0
	Oxazepam-D5

	Diazepam
	11.25
	285.1
	154.1
	193.0
	Diazepam-D5

	Diazepam-D5
	11.25
	290.1
	198.3
	-
	-

	11-Nor-Carboxi-Δ9-THC
	11.95
	345.7
	327.1
	299.2
	11-Nor-Carboxi-Δ 9-THC-D3

	11-Nor-Carboxi-Δ9-THC-D3
	11.95
	349.3
	331.0
	-
	-

	CBD
	12.20
	315.4
	193.2
	259.0
	Δ9-THC-D3

	Δ9-THC
	12.60
	315.2
	193.0
	259.0
	Δ9-THC-D3

	Δ9-THC-D3
	12.60
	318.3
	196.1
	-
	-


Table SM2. Descriptive statistics of the socio-economic indicators for the analyzed municipalities based on national and regional statistical data.
	
	Population density (inhb km-2)
	Total population
(inhab)
	Men (%)
	Women (%)

	Average
	78.2
	7543.6
	51.5
	48.5

	Median
	9.5
	1102.5
	51.2
	48.8

	Minimum
	5.0
	146
	48.9
	44.1

	Maximum
	392.8
	36194
	55.9
	51.1



	
	Dependency ratio* 
	Aging index*
	Longevity index*
	Maternity index* 

	Average
	69.1
	258.1
	54.5
	58.0

	Median
	69.7
	261.0
	55.3
	16.7

	Minimum
	49.8
	133.2
	45.5
	9.5

	Maximum
	88.0
	378.6
	62.4
	28.3



	
	Renewal of the active population*
	Social Security affiliaties (%)
	Pensioners (%)
	Unemployed (%)

	Average
	58.0
	36.2
	27.4
	5.3

	Median
	55.5
	38.3
	27.9
	5.6

	Minimum
	35.1
	28.1
	18.6
	2.0

	Maximum
	76.5
	42.1
	35.3
	7.5



	
	Services
	Industry
	Construction
	Agriculture

	Average
	63.9
	17.4
	9.2
	4.8

	Median
	65.9
	13.2
	8.6
	4.5

	Minimum
	40.0
	0.0
	0.0
	0.0

	Maximum
	77.8
	50.0
	25.0
	12.5



	
	Per capita income (€)
	Household income (€)
	No education or Primary educ.
	Higher education studies

	Average
	11909
	26011
	16.8
	18.3

	Median
	12026
	26061
	16.5
	17.8

	Minimum
	10670
	20273
	12.1
	11.4

	Maximum
	12748
	30540
	21.4
	27.3



*Dependency ratio = (pop <16 + pop >64) / (pop 16-64) * 100
* Ageing index = (pop >64 / pop <16) * 100
*Longevity index = (pop >74 / pop >64) * 100
*Maternity index = (pop 0-4 / Women 15-49) * 100
*Renewal of the active population= (pop 20-29/pop 55-64) *100

Table SM3. Analytical features, in terms of linear range in final extracts (ng mL-1), linearity (R2), limits of detection (LOD) and quantification (LOQ) in samples (ng L-1), and precision (RSD %) of the proposed method based on LC-MS/MS for the analysis of psychoactive substances in wastewater.
	Analyte
	Linear range (ng mL-1)
	Linearity (R2)
	LOD
(ng L-1)
	LOQ
(ng L-1)
	Precision
(RSD %)

	ECME
	1-100
	0.999
	1.2
	4
	6

	Nicotine
	1-2500
	0.999
	1.2
	4
	8

	Cotinine
	1-2500
	0.998
	1.2
	4
	8

	Cathinone
	1-100
	0.998
	1.2
	4
	5

	Amiloride
	1-100
	0.999
	1.2
	4
	13

	AMP
	1-100
	0.995
	1.2
	4
	5

	Methylone
	1-100
	0.999
	1.2
	4
	5

	Codeine
	1-100
	0.997
	1.2
	4
	5

	MAMP
	1-2500
	0.996
	1.2
	4
	3

	Scopolamine
	1-100
	0.994
	1.2
	4
	17

	Oxycodone
	1-100
	0.998
	1.2
	4
	4

	Doxylamine Succinate
	10-100
	0.997
	12.0
	40
	7

	MDMA
	1-2500
	0.997
	1.2
	4
	17

	6-MAM
	1-100
	0.997
	1.2
	4
	4

	Butylone
	1-100
	0.999
	1.2
	4
	7

	Caffeine
	10-2500
	0.992
	12.0
	40
	8

	Norketamine
	1-100
	0.997
	1.2
	4
	4

	Ketamine
	1-2500
	0.998
	1.2
	4
	9

	Naphazoline
	1-100
	0.998
	1.2
	4
	7

	BEC
	1-2500
	0.998
	1.2
	4
	6

	O-desmethylvenlafaxine
	1-2500
	0.996
	1.2
	4
	3

	Tramadol
	1-2500
	0.997
	1.2
	4
	9

	α-PVP
	1-100
	0.994
	1.2
	4
	4

	Heroin
	1-100
	0.996
	1.2
	4
	4

	Cocaine
	1-2500
	0.995
	1.2
	4
	6

	MDPV
	1-100
	0.998
	1.2
	4
	6

	LSD
	1-100
	0.999
	1.2
	4
	8

	Chlordiazepoxide
	1-100
	0.998
	1.2
	4
	6

	Venlafaxine
	1-100
	0.999
	1.2
	4
	5

	Oxymethazolyne
	1-100
	0.998
	1.2
	4
	7

	3MeO-PCP
	1-100
	0.998
	1.2
	4
	7

	Fentanyl
	1-100
	0.999
	1.2
	4
	9

	Medazepam
	10-100
	0.997
	12.0
	40
	7

	Escitalopram
	1-100
	0.996
	1.2
	4
	7

	Buprenorphine
	10-100
	0.995
	12.0
	40
	8

	Bromazepam
	1-100
	0.997
	1.2
	4
	5

	Methadone
	1-100
	0.999
	1.2
	4
	14

	Benzocaine
	1-100
	0.994
	1.2
	4
	6

	Oxazepam
	1-100
	0.999
	1.2
	4
	6

	Lorazepam
	1-100
	0.998
	1.2
	4
	9

	Alprazolam
	1-100
	0.998
	1.2
	4
	14

	Clonazepam
	1-100
	0.996
	1.2
	4
	3

	Clorazepate
	1-100
	0.999
	1.2
	4
	7

	Diazepam
	1-100
	0.998
	1.2
	4
	16

	11-Nor-Carboxi-∆9-THC
	1-100
	0.994
	1.2
	4
	18

	Δ9-THC
	1-100
	0.991
	1.2
	4
	16

	CBD
	1-100
	0.991
	1.2
	4
	17


The LOQ was set as the lowest spiked concentration that could be quantified with acceptable precision (RSD <20%) and accuracy (recoveries between 70 and 120 %). Consequently, the LOD was calculated as the LOQ divided by 3.33. 
To calculate the %RSD, five replicates of 250 mL Milli-Q water were spiked with 100 ng L-1 of the target analytes and analysed following the proposed method. 
The linear calibration range was generally established from the LOQ to 100 ng mL⁻¹. However, it was extended up to 2500 ng mL⁻¹ for nicotine, cotinine, MAMP, MDMA, caffeine, ketamine, BEC, O-desmethylvenlafaxine, tramadol, and cocaine, to adequately cover the elevated concentrations expected for these particular analytes in the wastewater matrix

Table SM4. Matrix effect and relative recoveries obtained for the analysis of psychoactive substances in wastewater and ultrapure water spiked at two concentration levels, respectively.
	Analyte
	Matrix Effect (%)
	Recoveries (% ± s)

	
	
	10 ng L-1
	100 ng L-1

	ECME
	2
	108 ± 9
	108 ± 3

	Nicotine
	-11
	91 ± 11
	97 ± 5

	Cotinine
	-3
	105 ± 4
	83 ± 12

	Cathinone
	-3
	97 ± 18
	97 ± 3

	Amiloride
	-9
	85 ± 17
	87 ± 6

	AMP
	8
	102 ± 11
	104 ± 14

	Methylone
	0
	108 ± 12
	99 ± 6

	Codeine
	-10
	96 ± 21
	94 ± 17

	MAMP
	2
	110 ± 10
	110 ± 4

	Scopolamine
	3
	110 ± 9
	103 ± 6

	Oxycodone
	-9
	110 ± 21
	106 ± 6

	Doxylamine Succinate
	10
	<LOQ
	104 ± 18

	MDMA
	-1
	106 ± 1
	106 ± 6

	6-MAM
	1
	106 ± 10
	86 ± 3

	Butylone
	9
	95 ± 4
	92 ± 1

	Caffeine
	-7
	<LOQ
	105 ± 13

	Norketamine
	-7
	110 ± 6
	99 ± 9

	Ketamine
	-4
	101 ± 19
	94 ± 2

	Naphazoline
	-16
	80 ± 4
	109 ± 13

	BEC
	-7
	99 ± 14
	95 ± 2

	O-desmethylvenlafaxine
	-12
	114 ± 2
	103 ± 4

	Tramadol
	-3
	109 ± 8
	99 ± 17

	α-PVP
	6
	104 ± 11
	90 ± 7

	Heroin
	11
	73 ± 13
	104 ± 8

	Cocaine
	-6
	117 ± 5
	100 ± 8

	MDPV
	15
	100 ± 18
	89 ± 2

	LSD
	2
	92 ± 13
	94 ± 1

	Chlordiazepoxide
	4
	86 ± 17
	97 ± 8

	Venlafaxine
	3
	97 ± 12
	123 ± 3

	Oxymethazolyne
	-20
	99 ± 12
	117 ± 13

	3MeO-PCP
	-36
	86 ± 13
	92 ± 9

	Fentanyl
	4
	111 ± 7
	106 ± 5

	Medazepam
	-10
	<LOQ
	105 ± 6

	Escitalopram
	-9
	74 ± 12
	85 ± 13

	Buprenorphine
	13
	<LOQ
	98 ± 11

	Bromazepam
	-12
	111 ± 10
	89 ± 6

	Methadone
	-7
	100 ± 9
	95 ± 1

	Benzocaine
	7
	88 ± 14
	98 ± 2

	Oxazepam
	4
	95 ± 4
	107 ± 3

	Lorazepam
	6
	117 ± 8
	115 ± 3

	Alprazolam
	2
	107 ± 14
	104 ± 10

	Clonazepam
	-4
	105 ± 8
	97 ± 1

	Clorazepate
	14
	86 ± 15
	91 ± 16

	Diazepam
	6
	111 ± 19
	100 ± 7

	11-Nor-Carboxi-∆9-THC
	-6
	90 ± 9
	94 ± 6

	Δ9-THC
	-9
	104 ± 10
	100 ± 8

	CBD
	-18
	109 ± 7
	104 ± 8



To evaluate the matrix effect, the proposed extraction procedure was applied to a pooled wastewater sample, followed by the preparation of a matrix-matched calibration curve from 1 to 100 ng mL-1 using the resulting extracts. The matrix effect was determined according to the following equation:
 
Due to the lack of a true blank wastewater sample for all target analytes, the upper limit of the linear calibration range was extended to 2500 ng mL⁻¹ for compounds present at high background concentrations. These included nicotine, cotinine, MAMP, MDMA, caffeine, ketamine, BEC, O-desmethylvenlafaxine, tramadol, and cocaine.
For this same reason, relative recoveries were evaluated using spiked ultrapure water rather than a wastewater matrix. Spiking real samples at low concentration levels (e.g., 10 and 100 ng L⁻¹) would be ineffective, as the endogenous concentrations of most target analytes significantly exceed these amounts, thereby masking the spiked quantities. Given that matrix effects were previously demonstrated to be negligible, the use of pure water provides an accurate and reliable estimation of the extraction efficiency. 
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