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Figure S1. Monthly average rainfall (mm) in the Tagus River during 2022 (SAIH Tajo, 2025; Escobar-Arnanz et al., 2026).


Table S2. MS/MS conditions used in the TRDC determination: quantifying and qualifying transitions, declustering potential (DP), collision energy (CE), collision cell exit potential (CXP).
	TRDCs
	SRM 1 Quantifying transition (m/z)
	DP/CE/CXP
(V)
	SRM 2 Qualifying transition (m/z)
	DP/CE/CXP
(V)
	

	PI Mode
	
	
	
	
	

	6PPD
	269  184.1
	47/60/8
	269  107.2
	64/63.3/10
	

	6PPD-Q
	299  215
	81/27/22
	299  241
	81/33/22
	

	IPPD
	227  184
	51/24/14
	227  107.1
	51/51/10
	

	IPPD-Q
	257  187
	60/35/13
	257  215
	60/24/22
	

	DPPD
	259.9  183.1
	101/43/14
	259.9  167.1
	101/51/12
	

	DTPD
	287  180
	63/39/13
	287  181.1
	63/21/13
	

	DPG
	212  119
	76/29/10
	212  77
	76/51/8
	

	DTG
	239.6  108.1
	62/29/10
	239.6  106.1
	62/39/7
	

	CPU
	219.1  94.1
	76/29/8
	219.1  77.1
	76/55/10 
	

	DCU
	225.1  55.1
	81/49/6
	225.1  100.1
	81/23/8
	

	DCMA
	233  151
	66/31/12
	233  55.1
	66/45/6
	

	DCA
	196.1  114.1
	61/25/10
	196.1  55.1
	61/43/6
	

	DBZA
	197.9  91
	50/25/9
	197.9  65.2
	50/59/4
	

	TBA
	185.9  130.2
	46/26/9
	185.9  57.2
	46/32/4
	

	DMBA
	101.9  85.2
	31/12/6
	101.9  43.2
	31/18/6
	

	BTH
	136  109.1
	58/34/9
	136  65.1
	58/46/8
	

	2-ABTH
	151  109
	81/35/10
	151  124
	81/29/10
	

	2-OH-BTH
	152  124
	56/27/12
	152  92
	56/25/8
	

	2-MeS-BTH
	181.9  167
	71/31/12
	181.9  109
	71/47/10
	

	BTR
	119.9  65
	36/29/6
	119.9  92.3
	36/23/8
	

	Me-BTR
	133.9  77
	56/33/8
	133.9  79
	56/25/8 
	

	4-HDPA
	186.1  109.1
	47/31/11
	186.1  80.1
	47/60/8
	

	HMMM
	391.2  177.1
	55/37/13
	391.2  207.1
	55/26/15
	

	CBS
	265  166
	71/33/14
	265  183
	71/23/16
	

	6PPD-Q-d5
	304  220.1
	91/23/16
	304  246.1
	91/39/18
	

	IPPD-Q-d5
	262  220.1
	76/25/16
	262  192.1
	76/37/16
	

	DPG-d10
	222.1  124.1
	81/31/10
	222.1  82.1
	81/57/8
	

	DPA-d10
	180  98.1
	91/41/8
	180  97.2
	91/29/8
	

	BTH-d4
	139.8  113.1
	59/35/9
	139.8  112.1
	59/34/11
	

	BTR-d4
	123.8  69.1
	76/31/6
	123.8  96.1
	76/25/8
	

	Me-BTR-d6
	139.9  81.1
	57/37/7
	139.9  112.1
	57/24/11
	

	NI Mode
	
	
	
	
	

	MBTH
	165.9  134
	-70/-29/-7
	165.9  58
	-70/-55/-5
	





Table S3. Validation of analytical methodology for water samples. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low, medium and high concentration levels for water samples.
[image: ]


[image: ]Table S4. Validation of analytical methodology for sludge samples. Limits of detection (LODs), limits of quantification (LOQs) and validation results at low, medium and high concentration levels for sludge samples. 


[bookmark: _Hlk230553376][image: ]Table S5. Characteristics of the surface water sampling sites (location; WWTP, anthropogenic land use and traffic influence, and mean daily flow rate; aRoyano et al., 2023; bEscobar-Arnanz et al., 2026). NA: not available.
S23

Table S6. WWTP characteristics (Royano et al., 2024).
[image: ]
Table S7. Descriptive statistics (median (mean ± SD), min-max of positives and detection frequency (Df, %)) in wastewater. 
[image: ]





Table S8. Matrix of significant differences (p < 0.05, Kruskal-Wallis test) between compounds in wastewater.
[image: ]
* Significant differences (p < 0.05, Kruskal-Wallis). Purple coloured cell: [A]>[B]; Green coloured cell: [A]<[B]; Yellow coloured cell: no significant difference.

Table S9. Correlation matrix (p < 0.01 and p < 0.05, Spearman’s rank correlation test) of the TRDCs detected in wastewater. 
[image: ]
** Significant correlation (p < 0.01, Spearman's rank correlation test); * Significant correlation (p < 0.05, Spearman's rank correlation test); red coloured cell for positive correlation coefficients; green coloured cell for negative correlation coefficients; light yellow coloured cell for no correlation.

[image: ]
Figure S2. Seasonal concentrations of TRDCs in both the influent and effluent of each WWTP (a, WWTP1; b, WWTP2; I=Influent; E=Effluent).


Table S10. Mass flow rate (g/d) and removal efficiency (RE, %) in water and sludge lines for both WWTPs.[image: ]

a)
b)

Table S11. Descriptive statistics (median (mean ± SD), min-max of positives and detection frequency (Df, %)) in sewage sludge.
[image: ]




Table S12. Matrix of significant differences (p < 0.05, Kruskal-Wallis test) between compounds in sewage sludge.
[image: ]
* Significant differences (p > 0.005, Kruskal-Wallis). Purple coloured cell: [A]>[B]; Green coloured cell: [A]<[B]; Yellow coloured cell: no significant difference.

Table S13. Correlation matrix (p < 0.01 and p < 0.05, Spearman’s rank correlation test) of the TRDCs detected in sewage sludge.
[image: ]
** Significant correlation (p < 0.01, Spearman's rank correlation test); * Significant correlation (p < 0.05, Spearman's rank correlation test); red coloured cell for positive correlation coefficients; green coloured cell for negative correlation coefficients; light yellow coloured cell for no correlation.


[image: ]
Figure S3. Seasonal concentrations (ng/g) of TRDCs in sewage sludge in WWTP1 (left;a) and WWTP2 (right;b), comparing stages before (B) and after (A) the digester across the four seasons. 


Table S14. Wastewater–sludge partition coefficients (Kd, L/kg) of the analyzed compounds, expressed as median, mean, and minimum–maximum range, calculated from measured concentrations in wastewater and sludge. “–” indicates insufficient data for calculation.
[image: ]


Table S15. Descriptive statistics (median (mean ± SD), min-max of positives and detection frequency (Df, %)) in surface water.
[image: ]




Table S16. Matrix of significant differences (p < 0.05, Kruskal-Wallis test) between compounds in surface water.
[image: ]
* Significant differences (p < 0.05, Kruskal-Wallis). Purple coloured cell: [A]>[B]; Green coloured cell: [A]<[B]; Yellow coloured cell: no significant difference.

Table S17. Correlation matrix (p < 0.01 and p < 0.05, Spearman’s rank correlation test) of the TRDCs detected in surface water.
[image: ]
** Significant correlation (p < 0.01, Spearman's rank correlation test); * Significant correlation (p < 0.05, Spearman's rank correlation Test); red coloured cell for positive correlation coefficients; green coloured cell for negative correlation coefficients; light yellow coloured cell for no correlation.

[image: ]
[bookmark: _Hlk230730961]Figure S4. TRDC concentration (ng/L) throughout the different seasons of the year in surface water.

Table S18. Spatial distribution (ng/L) of TRDCs in the Tagus River basin. Low (green), medium (yellow) and high (red) anthropogenic influence.   
[image: ]


Table S20. Mass flow rates (kg/y) of TRDCs (ΣPPDs, ΣGuanidines, ΣUreas, ΣAmines, ΣBenzothiazoles, ΣBenzotriazoles, ΣOthers and ΣTRDCs) in Tagus River basin. Values are expressed as median annual mass flow, (mean ± standard deviation), and minimum – maximum range. “-“ indicates not detected.
[image: ]



[image: ]
Figure S5. Diagrams of dispersion related to the two components resulting from a principal components analysis (PCA) derived from the distribution of TRDCs in surface water: PC1 and PC2. Score plots (right), markers set by sampling sites (a) and anthropogenic/traffic density influence (b), of all samples on each component.
[image: ]Table S21. Ecological risk assessment (RQ50 and RQmax ratios) of individual TRDCs and mixtures in the aquatic environment. RQ code: 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. Purple: Lack of toxicological data. “-“: not detected.

[image: ]Table S22. Acute risk calculation (RQSTU) of TRDCs to aquatic organisms. RQ code: 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.



[bookmark: _Hlk235177308][image: ]Table S23. Risk of each individual compound to terrestrial organisms (RQsoil) based on its occurrence frequency (%) for a time of 1 to 100 years.

[bookmark: _Hlk235177289]RQ code: 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. Considering the different sludges, the percentages (occurrence frequency; %) indicate the frequency of cases where RQ is negligible, low, medium or high according to the corresponding color code.


[image: ]Table S24. List of the top three TRDCs of concern for aquatic organisms.

[image: ]Table S25. List of the top three TRDCs of concern for terrestrial organisms.
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image2.emf
Rec (%) RSD Rec (%) RSD Rec (%) RSD LOQ (ng/L) LOD (ng/L)

6PPD  - - 90 4 72 3 5 0.26

6PPD-Q  111 3 100 7 108 6 1 0.08

IPPD  - - 100 19 100 14 5 0.41

IPPD-Q  100 1 93 7 101 1 1 0.05

DPPD  111 13 78 2 100 5 1 0.02

DTPD  100 15 102 13 91 6 1 0.17

DPG  116 3 106 4 94 3 1 0.01

DTG  103 18 77 3 80 3 1 0.02

CPU  85 13 79 15 74 7 1 0.08

DCU  - - 100 4 100 4 5 0.11

DCMA  100 13 113 4 85 17 1 0.09

DCA  86 18 100 15 117 13 1 0.12

DBZA  95 13 116 3 89 2 1 0.04

TBA  98 9 95 17 114 18 1 0.24

DMBA  - - 109 4 76 13 5 0.10

BTH  - - - - 96 20 50 0.64

2-ABTH  85 6 103 4 97 1 1 0.02

2-OH-BTH  - - 87 7 75 4 5 0.33

2-MeS-BTH  - - 101 9 73 11 5 0.32

MBTH  - - 107 18 113 8 5 0.13

BTR  113 6 71 8 71 1 1 0.22

Me-BTR  119 2 98 6 99 1 1 0.03

4-HDPA  91 18 72 4 80 5 1 0.31

HMMM  81 8 92 2 95 14 1 0.01

CBS  - - 88 18 83 11 5 0.07



1 ng/L 5 ng/L 50 ng/L


image3.emf
Rec (%) RSD Rec (%) RSD Rec (%) RSD LOQ (ng/g) LOD (ng/g)

6PPD  - - 87 8 115 3 5 0.15

6PPD-Q  100 6 72 6 80 4 1 0.06

IPPD  - - 85 8 75 2 5 0.57

IPPD-Q  71 8 95 6 100 4 1 0.12

DPPD  95 6 106 11 87 6 1 0.22

DTPD  80 13 110 5 99 11 1 0.10

DPG  88 4 107 3 108 3 1 0.07

DTG  92 6 107 2 117 6 1 0.02

CPU  74 5 97 3 92 19 1 0.06

DCU  - - 94 8 107 2 5 0.16

DCMA  114 7 102 3 98 4 1 0.20

DCA  103 7 79 13 100 11 1 0.17

DBZA  85 16 113 8 96 8 1 0.08

TBA  84 13 116 13 88 20 1 0.05

DMBA  - - 71 9 91 16 5 0.92

BTH  - - - - 100 13 50 1.02

2-ABTH  89 3 98 4 102 2 1 0.03

2-OH-BTH  - - 88 11 91 9 5 0.32

2-MeS-BTH  - - 97 17 93 10 5 0.88

MBTH  - - 109 16 92 6 5 0.56

BTR  88 5 117 3 100 3 1 0.28

Me-BTR  72 7 93 2 97 3 1 0.06

4-HDPA  - - 100 20 100 12 5 1.26

HMMM  112 5 101 3 99 4 1 0.01

CBS  73 9 93 4 89 9 1 0.06

1 ng/g 5 ng/g 50 ng/g
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S1 Guadiela Cañizares (Cuenca) Low Low  Agriculture (Low) Low 2.0

S2 Jarama Mejorada del Campo (Madrid) High High Urban (High) High 6.0

S3 Jarama Rivas-Vaciamadrid (Madrid) High High Urban (High) High 24

S4 Manzanares Getafe (Madrid) High High Urban (High) High 11

S5 Jarama Aranjuez (Madrid) Medium High Urban and agriculture (Medium) High 24

S6 Tajo Aranjuez (Madrid) Medium Low Urban and agriculture (Medium) Low 7.9

S7 Tajo Aranjuez (Madrid) Medium High Urban and agriculture (Medium) High 32

S8 Tajo Toledo (Toledo) Medium High Urban and agriculture (Medium-high) High 37

S9 Guadarrama Bargas (Toledo) Medium Medium Urban and agriculture (Medium) Medium 2.2

S10 Tajo Cebolla (Toledo) Medium Medium Agriculture (Low) Medium 26

S11 Tietar Talayuela (Cáceres) Medium Low Agriculture (Low) Low 9.3

S12 Jerte Carbacoso (Cáceres) Medium Medium Agriculture (Low) Medium 8.5

S13 Tajo Cedillo (Cáceres) Low Low Agriculture (Low) Low NA

Location WWTP

Anthropogenic 

 influenceᵃ

Land useᵃ Site River

Flow rate 2022 

(m³/s)ᵃ

Average daily 

trafficᵇ
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WWTP 1

Input and 

output flow rate

HRT

Input flow 

rate

Output flow 

rate

Input Output

Biogas 

flow rate

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

03/03/2022 11711 9 8 640 17 1404 115 40 16128 39750 94 24 993

08/06/2022 8415 8 9 990 27 1509 128 32 16162 45360 96 31 5076

27/09/2022 7121 9 8 820 9 1010 113 38 5846 33730 96 24 784

09/12/2022 8740 8 8 1150 12 2105 91 31 5779 10410 97 35 1054

Mean 8997 8 8 900 16 1507 112 35 10979 32313 96 29 1977

WWTP 2

Inlet and outlet 

flow rates

HRT

Input flow 

rate

Output flow 

rate

Input Output

Biogas 

flow rate

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

03/03/2022 21387 7 7 350 10 803 20 35 3110 33120 75 18 1900

08/06/2022 12901 8 7 280 8 702 29 58 4080 13400 79 27 1500

27/09/2022 12757 8 7 220 7 436 27 59 2638 11540 82 23 1494

09/12/2022 24213 8 7 280 8 597 27 53 7403 17420 88 28 1887

Mean 17815 8 7 283 8 635 26 51 4308 18870 81 24 1695

DBO

5

 (mg/L): Biological oxygen demand. The amount of oxygen bacteria need to break down organic matter.

DQO (mg/L):  Chemical oxygen demand. The amount of oxygen required to oxidize all oxidizable substances.

HRT: Hydraulic Retention Time.

%H: Moisture content before and after treatment.

Dic-2014 270

1995 (last 

update in 

2009)

170,000

WATER SLUDGE

Date of 

construction

Equivalent 

inhabitants

Sampling 

day

pH DBO

5

 (mg/L) DQO (mg/L)

WATER SLUDGE

Date of 

construction

Equivalent 

inhabitants

Sampling 

day

pH DBO

5

 (mg/L) DQO (mg/L)
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Compound

Median (ng/L) Mean ± SD (ng/L) Min-Max (ng/L) Df(%)

6PPD  1.20 (1.20 ± 1.27) 0.30 - 2.11 13

6PPD-Q  1.90 (2.50 ± 2.48) 0.16 - 7.09 94

IPPD  - - - -

IPPD-Q  1.08 - - 6

DPPD  0.13 (0.42 ± 0.78) 0.03 - 2.47 69

DTPD  0.40 (0.40 ± 0.09) 0.34 - 0.47 13

DPG  97.5 (135 ± 89.5) 49.1 - 343 94

DTG  3.22 (4.24 ± 3.95) 0.39 - 12.50 81

CPU  13.9 (31.4 ± 40.7) 3.76 - 169.9 100

DCU  3.49 (3.69 ± 3.35) 0.17 - 12.6 94

DCMA  0.34 (0.56 ± 0.60) 0.10 - 2.42 81

DCA  2.03 (4.61 ± 5.79) 0.33 - 22.4 81

DBZA  5.10 (10.9 ± 13.0) 0.90 - 42.8 75

TBA  0.91 (1.10 ± 0.38) 0.71 - 1.58 44

DMBA  12.7 (24.6 ± 27.1) 1.12 - 71.4 44

BTH  151 (138 ± 55.7) 50.3 - 249 94

2-ABTH  5.01 (4.86 ± 2.19) 1.12 -8.67 81

2-OH-BTH  103 (334 ± 563) 23.9 - 2343 100

2-MeS-BTH  90.8 (89.9 ± 60.7) 12.7 - 212 100

MBTH  7.90 (8.71 ± 4.72) 2.33 - 15.4 31

BTR  995 (1347 ± 1312) 78.8 - 4512 100

Me-BTR  2154 (3861 ± 4715) 61.4 - 16369 100

4-HDPA  5.66 (5.61 ± 2.63) 2.10 - 10.6 69

HMMM  50.3 (66.4 ± 77.9) 7.06 - 344 100

CBS  - - - -

∑TRDCs 3923 (6029 ± 6224) 422 - 23422 100

"-": Not detected.

Wastewater 
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6PPD  0.009 - - 0.037 0.136 <0 - - - 2.850 0.095 97

6PPD-Q  0.026 0.008 70 0.018 0.060 <0 0.104 0.007 94 0.011 0.107 <0

IPPD  - - - 0.004 - - - - - 0.006 0.007 <0

IPPD-Q  - 0.009 - - - - - - - 0.001 0.009 <0

DPPD  0.0002 0.001 <0 0.012 0.026 <0 0.001 0.017 <0 0.002 0.047 <0

DTPD  - 0.004 - 0.003 0.005 <0 - - - - 0.005 -

DPG  0.694 1.108 <0 0.049 0.195 <0 3.902 1.244 68 0.180 0.627 <0

DTG  0.014 0.039 <0 0.001 0.005 <0 0.022 0.149 <0 0.001 0.010 <0

CPU  0.213 0.488 <0 0.002 0.019 <0 0.293 0.131 55 0.001 0.019 <0

DCU  0.041 0.054 <0 0.014 0.008 42 0.079 0.007 91 0.005 0.007 <0

DCMA  0.006 0.003 46 0.008 0.051 <0 0.021 0.004 82 0.004 0.069 <0

DCA  0.012 0.044 <0 0.009 0.064 <0 0.015 0.075 <0 0.003 0.030 <0

DBZA  0.032 0.010 70 0.152 0.247 <0 0.213 0.158 26 0.042 0.496 <0

TBA  0.013 0.013 3 0.031 0.306 <0 0.010 0.015 <0 0.013 0.070 <0

DMBA  - - - 0.172 0.087 49 0.581 0.077 87 0.172 0.463 <0

BTH  1.312 0.998 24 0.319 0.762 <0 3.093 1.186 62 0.185 0.338 <0

2-ABTH  0.036 0.042 <0 0.013 0.044 <0 0.104 0.077 26 0.002 0.045 <0

2-OH-BTH  3.794 0.827 78 0.102 0.715 <0 4.925 1.384 72 0.095 1.066 <0

2-MeS-BTH  0.657 0.949 <0 0.089 0.543 <0 1.288 0.530 59 0.080 0.102 <0

MBTH  0.069 - 100 1.651 3.733 <0 0.169 - 100 0.399 4.346 <0

BTR  24.318 10.732 56 0.097 0.143 <0 15.027 8.889 41 0.037 0.109 <0

Me-BTR  52.686 37.079 30 0.180 0.658 <0 15.479 11.021 29 0.028 0.105 <0

4-HDPA  0.040 0.074 <0 - - - 0.043 0.095 <0 0.171 - -

HMMM  0.258 0.660 <0 0.032 0.129 <0 0.692 0.726 <0 0.018 0.104 <0

CBS  - - - - - - - - - - - -

∑TRDCs 89.201 52.601 41 3.674 8.443 <0 55.004 25.793 53 0.963 8.992 <0
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Compound

Median (ng/g) Mean ± SD (ng/g) Min-Max (ng/g) Df(%)

6PPD  3.61 (99.7 ± 211) 0.71 - 769 88

6PPD-Q  2.64 (4.77 ± 6.04) 0.32 - 25.8 100

IPPD  0.63 (0.99 ± 0.64) 0.62 - 1.72 19

IPPD-Q  0.75 (0.61 ± 0.33) 0.24 - 0.85 19

DPPD  1.19 (1.84 ± 1.81) 0.34 - 7.28 88

DTPD  0.31 (0.29 ± 0.11) 0.15 - 0.43 38

DPG  13.9 (33.3 ± 48.8) 1.70 - 187 100

DTG  0.18 (0.28 ± 0.23) 0.06 - 0.78 100

CPU  0.63 (0.77 ± 0.67) 0.15 - 2.71 100

DCU  0.42 (0.55 ± 0.37) 0.20 - 1.37 56

DCMA  1.73 (2.48 ± 1.97) 0.38 - 6.70 94

DCA  1.02 (1.40 ± 0.91) 0.17 - 2.87 94

DBZA  19.1 (30.3 ± 49.3) 0.41 - 208 100

TBA  4.36 (5.39 ± 3.27) 0.25 - 12.6 94

DMBA  12.1 (63.1 ± 169) 2.05 - 690 100

BTH  19.1 (28.2 ± 19.9) 7.44 - 56.4 38

2-ABTH  1.64 (1.67 ± 1.09) 0.33 - 3.60 94

2-OH-BTH  34.8 (38.3 ± 27.8) 3.50 - 84.1 100

2-MeS-BTH  9.31 (23.5 ± 24.5) 3.14 - 72.9 100

MBTH  179 (223 ± 179) 37.5 - 741 100

BTR  5.65 (8.98 ± 12.2) 2.35 - 53.5 100

Me-BTR  11.1 (16.8 ± 14.9) 3.78 - 55.0 100

4-HDPA  46.1 - - 6

HMMM  4.64 (6.44 ± 6.96) 1.12 - 30.2 100

CBS  - - - -

∑TRDCs 424 (563 ± 543) 184 - 2257 100

"-": Not detected.

Sludge samples
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Median Mean Min-Max

6PPD 

66.9 66.9 9.43 - 124

6PPD-Q 

2.94 6.95 0.05 - 44.6

IPPD 

- - -
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- - -
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0.04 0.07 0.01 - 0.47

DCU 
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Compound

Median (ng/L) Mean ± SD (ng/L) Min-Max (ng/L) Df(%)

6PPD  - - - -

6PPD-Q  0.41 (0.58 ± 0.75) 0.10 - 3.86 51

IPPD  - - - -

IPPD-Q  0.19 (0.22 ± 0.16) 0.07 - 0.57 35

DPPD  0.07 (0.10 ± 0.08) 0.03 - 0.35 57

DTPD  - - - -

DPG  7.77 (14.1 ± 17.2) 0.02 - 74.4 90

DTG  0.86 (1.50 ± 2.56) 0.02 - 15.3 88

CPU  2.58 (4.99 ± 6.45) 0.09 - 22.7 84

DCU  0.40 (0.65 ± 0.83) 0.13 - 4.32 51

DCMA  0.13 (0.17 ± 0.10) 0.11 - 0.44 20

DCA  0.86 (0.98 ± 0.67) 0.13 - 2.68 63

DBZA  2.76 (5.45 ± 7.36) 0.23 - 30.9 55

TBA  0.74 (1.07 ± 1.12) 0.25 - 3.88 22

DMBA  4.32 (5.88 ± 7.29) 0.18 - 34.3 63

BTH  12.6 (14.9 ± 15.4) 1.00 - 47.7 18

2-ABTH  0.92 (1.00 ± 0.96) 0.03 - 4.64 90

2-OH-BTH  13.9 (20.0 ± 19.7) 0.51 - 74.3 86

2-MeS-BTH  6.44 (7.15 ± 5.97) 0.36 - 24.0 75

MBTH  0.17 (0.17 ± 0.06) 0.13 - 0.21 4

BTR  134 (171 ± 189) 0.32 - 920 98

Me-BTR  141 (165 ± 155) 0.05 - 529 98

4-HDPA  1.13 (1.12 ± 0.56) 0.33 - 2.19 24

HMMM  6.92 (12.7 ± 17.4) 0.01 - 103 98

CBS  - - - -

∑TRDCs 346 (403 ± 375) 1.68 - 1510 98

"-": Not detected.

Surface water samples
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Location ∑TRDCs ∑PPDs ∑Guanidines ∑Ureas ∑Amines ∑Benzothiazoles ∑Benzotriazoles ∑Others

S1

73.8 - 1.88 0.19 13.4 22.5 28.04 7.83

S2

2626 1.07 40.4 10.6 37.8 95.2 2409 31.5

S3

3062 3.52 158 48.7 83.8 227 2457 85.4

S4

4491 1.51 69.2 12.9 13.3 194 4107 92.4

S5

2343 1.90 84.7 22.3 23.5 183 1975 52.8

S6

82.0 - 2.74 0.29 4.64 56.0 12.8 5.47

S7

1695 5.46 112 38.0 70.6 179 1163 128

S8

1241 1.61 66.6 25.5 11.9 136 950 49.2

S9

2399 2.98 88.0 48.0 32.7 112 2009 107

S10

1299 1.93 32.4 15.8 16.7 59.3 1113 59.9

S11

95.1 - 7.22 0.16 57.8 19.9 4.66 5.35

S12

509 1.70 47.0 7.68 19.0 41.8 373 18.9

S13

219 0.16 4.57 1.15 0.19 7.55 203 2.84
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Sites ∑PPDs ∑Guanidines ∑Ureas ∑Amines ∑Benzothiazoles ∑Benzotriazoles ∑Others ∑TRDCs

S1

- 0.01 0.01 0.03 0.07 0.05 0.01 0.64

- (0.02 ± 0.03) - (0.12 ± 0.16) (0.16 ± 0.27) (0.22 ± 0.49) (0.12 ± 0.23) (1.17 ± 1.27)

- 0.001 - 0.07 - 0.01 - 0.36 0.002 - 0.87 0.003 - 1.42 0.001 - 0.48 0.34 - 3.05

S2

0.03 0.81 0.10 0.19 0.70 56.1 1.51 122

(0.03 ± 0.02) (0.96 ± 0.93) (0.25 ± 0.27) (0.89 ± 1.58) (1.50 ± 1.92) (57.0 ± 32.9) (1.19 ± 0.66) (124 ± 71.1)

0.01 - 0.08 0.08 - 2.65 0.03 - 0.74 0.07 - 4.63 0.05 - 6.59 19.5 - 104 0.24 - 1.81 52.2 - 201

S3

0.10 3.88 1.35 1.66 9.45 220 6.31 603

(0.24 ± 0.34) (14.9 ± 20.1) (4.61 ± 6.45) (4.53 ± 5.49) (13.2 ± 15.4) (233 ± 46.8) (9.24 ± 10.1) (580 ± 97.3)

0.03 - 1.00 0.89 - 48.6 0.13 - 16.1 0.11 - 14.2 0.71 - 56.3 181 - 326 0.29 - 26.4 443 - 670

S4

0.08 2.77 0.89 0.30 2.92 171 3.24 350

(0.09 ± 0.06) (3.00 ± 1.56) (0.75 ± 0.51) (0.38 ± 0.29) (5.62 ± 7.35) (178 ± 67.8) (4.01 ± 3.95) (390 ± 90.3)

0.03 - 0.18 1.02 - 5.30 0.04 - 1.37 0.04 - 0.93 0.35 - 25.3 106 - 320 0.25 - 8.96 335 - 524

S5

0.09 3.21 1.39 0.58 9.47 181 4.78 425

(0.16 ± 0.15) (8.02 ± 9.12) (2.79 ± 2.88) (0.95 ± 1.19) (10.7 ± 9.07) (187 ± 45.5) (8.00 ± 6.5) (444 ± 96.6)

0.03 - 0.46 0.82 - 21.8 0.46 - 7.07 0.01 - 4.28 0.82 - 24 145 - 280 1.10 - 15.36 348 - 576

S6

- 0.10 0.04 0.21 0.41 0.42 0.02 4.57

- (0.23 ± 0.31) (0.04 ± 0.02) (0.29 ± 0.27) (2.33 ± 4.70) (0.53 ± 0.41) (0.45 ± 0.76) (6.81 ± 7.75)

- 0.01 - 0.58 0.02 - 0.05 0.06 - 0.67 0.01 - 11.9 0.07 - 1.18 0.01 - 1.33 0.42 - 15.4

S7

0.32 6.80 4.04 2.49 6.50 179 5.61 412

(0.79 ± 1.39) (18.8 ± 28.8) (6.40 ± 8.41) (6.48 ± 9.89) (16.4 ± 22.0) (196 ± 62.0) (25.8 ± 44.5) (571 ± 290)

0.04 - 3.90 0.74 - 75.11 0.37 - 22.9 0.45 - 34.6 0.21 - 73.4 124 - 277 0.33 - 104 395 - 905

S8

0.10 0.87 0.86 0.71 2.34 111 8.36 254

(0.24 ± 0.28) (9.72 ± 18.6) (4.97 ± 8.57) (1.54 ± 2.78) (12.2 ± 20.0) (139 ± 100) (14.4 ± 18.6) (362 ± 313)

0.03 - 0.84 0.03 - 51.7 0.45 - 22.1 0.14 - 8.91 0.39 - 70.9 49.5 - 345 0.67 - 40.1 132 - 809

S9

0.02 0.18 0.11 0.08 0.38 16.0 1.90 41.7

(0.02 ± 0.02) (0.76 ± 0.88) (0.48 ± 0.59) (0.17 ± 0.19) (0.65 ± 0.68) (17.4 ± 3.79) (1.49 ± 1.12) (41.6 ± 9.06)

0.01 - 0.05 0.09 - 2.16 0.03 - 1.58 0.01 - 0.61 0.07 - 1.94 13.2 - 24.2 0.07 - 2.78 33.6 - 49.5

S10

0.08 0.97 1.15 0.67 3.01 107 6.77 264

(0.23 ± 0.34) (3.32 ± 5.14) (2.16 ± 2.17) (1.71 ± 1.85) (3.74 ± 3.33) (114 ± 22.6) (12.3 ± 12.8) (266 ± 37.5)

0.04 - 0.96 0.22 - 15.4 0.10 - 5.75 0.14 - 4.39 0.63 - 10.2 93.9 - 164 4.36 - 31.2 226 - 312

S11

- 0.07 0.05 1.54 0.25 0.14 0.04 7.46

- (0.35 ± 0.59) - (2.83 ± 3.35) (0.73 ± 1.24) (0.17 ± 0.13) (0.39 ± 0.72) (6.98 ± 4.05)

- 0.01 - 1.51 - 0.16 - 9.08 0.01 - 3.71 0.02 - 0.41 0.02 - 1.47 1.95 - 11.05

S12

0.05 0.59 0.12 0.26 0.56 5.44 0.29 16.4

(0.07 ± 0.05) (1.58 ± 2.13) (0.29 ± 0.47) (0.73 ± 1.13) (1.12 ± 1.57) (12.5 ± 15.2) (1.27 ± 2.03) (34.2 ± 40.7)

0.02 - 0.15 0.05 - 6.07 0.04 - 1.33 0.04 - 4.87 0.02 - 4.87 2.49 - 38.1 0.18 - 4.31 9.34 - 94.5

TOTAL

0.05 1.11 0.64 0.48 1.16 79.3 1.55 163

(0.20 ± 0.50) (5.40 ± 12.6) (2.26 ± 4.65) (1.95 ± 4.26) (6.25 ± 11.9) (94.4 ± 95.5) (6.80 ± 15.4) (233 ± 243)

0.01 - 3.90 0.001 - 75.11 0.01 - 22.9 0.01 - 34.6 0.002 - 73.4 0.003 - 345 0.001 - 104 0.34 - 905

Mass flow rates (kg/y)
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Compound S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 T S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 T

6PPD 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

6PPD-Q 

- - - - - - - -

IPPD 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

IPPD-Q 

- - - - - - - - - - - -

DPPD 

- - - - - - - -

DTPD 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

DPG 

DTG 

- -

CPU 

- -

DCU 

- - - - - - - -

DCMA 

- - - - - - - - - - - - - - - - - - -

DCA 

- - - - -

DBZA 

- - - -

TBA 

- - - - - - - - - - - - - - - -

DMBA 

- -

BTH 

- - - - - - - - - - - - - - - - -

2-ABTH 

2-OH-BTH 

2-MeS-BTH 

- - -

MBTH 

- - - - - - - - - - - - - - - - - - - - - - - - -

BTR 

Me-BTR 

4-HDPA 

- - - - - - - - - - - - - - - - - -

HMMM 

CBS 

- - - - - - - - - - - - - - - - - - - - - - - - - - -

RQmix

RQmax Aquatic ecosystem RQ50 Aquatic ecosystem


image27.emf
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 Total

∑PPDs

∑Guanidines

∑Benzotriazoles

∑Amines

∑TRDCs

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 Total

∑PPDs

∑Guanidines

∑Benzotriazoles

∑Amines

∑TRDCs

RQmix STU (median)

RQmix STU (max)


image28.emf
6PPD  100 100 100 100 100

6PPD-Q  50 50 20 80 50 50 50 50 50 50

IPPD  10 10 10 10 10

DPPD  90 10 100 100 100 100

DTPD  50 50 50 50 50

DPG  100 100 100 100 100

DTG  20 80 20 80 40 60 40 60 40 60

CPU  20 80 40 60 40 60 40 60 40 60

DCU  80 10 60 10 60 10 60 10 60

DCMA  90 10 90 10 90 10 90 10 90 10

DCA  100 100 100 100 100

DBZA  90 10 90 10 90 10 90 10 90 10

TBA  100 100 100 100

DMBA  80 20 80 20 80 20 80 20 80 20

BTH  20 10 20 10 20 10 20 10 20 10

2-ABTH  40 60 80 20 80 20 80 20 80 20

2-OH-BTH  60 40 90 10 90 10 90 10 90 10

2-MeS-BTH  80 20 100 100 100 100

MBTH  100 100 100 100 100

BTR  100 100 100 100 100

Me-BTR  40 60 40 60 40 60 40 60 40 60

HMMM  100 100 100 100 100

Year

1 10 25 50 100


image29.emf
Site AQUATIC ORGANISMS

S1

HMMM > DPG > 2-MeS-BTH

S2

HMMM > BTR > DPG

S3

HMMM > DPG > BTR

S4

HMMM > BTR > 2-MeS-BTH

S5

HMMM > DPG > 2-MeS-BTH

S6

HMMM > DPG > BTR

S7

HMMM > DPG > 2-MeS-BTH

S8

HMMM > DPG > 2-MeS-BTH

S9

HMMM > DPG > BTR

S10

HMMM > DPG > 2-MeS-BTH

S11

DBZA > DPG > HMMM

S12

DPG > 2-MeS-BTH > HMMM

S13

HMMM > BTR > DPG

TOTAL

HMMM > BTR > DPG
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TERRESTRIAL ORGANISMS 

WWTP1 - Spring

MBTH > BTR > 6PPD

WWTP1 - Summer

MBTH > 2-MeS-BTH > BTR

WWTP1 - Autumn

MBTH > 2-MeS-BTH > DCA

WWTP1 - Winter

6PPD > MBTH > BTR

WWTP2 - Spring

MBTH > DMBA > BTR

WWTP2 - Summer

MBTH > DMBA > BTR

WWTP2 - Autumn

6PPD > MBTH > DPG

WWTP2 - Winter

MBTH > 2-MeS-BTH > DPG


