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S1. Materials and Methods
S1.1. Sample collection
Table S1. Details of sampling design and study area (WWTP, anthropogenic, land use and livestock farms influence; mean daily flow rates, m3/s). 
[image: ][image: ]

Figure S1. Details of sampling point distribution and land uses in the studied area. Image modified from Casillas et al., 2022. Land use is characterized in three categories, as presented in the legend: agricultural land use is orange, forest is green and urban is grey. The light blue dots represent the sampling sites used in the present study.
S1.2. Chemical analysis
S1.2.1. Chemicals
Solvents and reagents used in this work were of analytical, HPLC (high pressure liquid chromatography), LC-MS (liquid chromatography-mass spectrometry) or GC (gas chromatography) grade: methanol (MeOH; LC-MS, J.T.Baker, SYMTA, Spain), formic acid (99-100%, Scharlau, Scharlab, Spain), potassium dihydrogen phosphate (KH2PO4; Supelco, Vidrafoc, Spain), disodium tretaborate (Na2B4O7; Honeywell, Vidrafoc, Spain), 9-fluorenylmethoxycarbonyl chloride (FMOC-Cl; 99%, HPLC, Supelco, Vidrafoc, Spain), dichloromethane (DCM; GC, Merck, Vidrafoc, Spain), acetic acid (96%, Scharlau, Scharlab, Spain), acetonitrile (ACN; MACRON, SYMTA, Spain), magnesium sulfate (MgSO4, Sigma, Vidrafoc, Spain), sodium acetate (Supelco, Mervilab, Spain), C18 endcapped sorbent (Agilent Technologies, Spain), Bondesil-PSA sorbent (Agilent Technologies, Spain), isooctane (Merck, Vidrafoc, Spain), hexane (Merck, Merck, Spain), acetone (Merck, Vidrafoc, Spain), florisil (Merck, Vidrafoc, Spain), sodium chloride (NaCl; Supelco, Vidrafoc, Spain), ammonium formate (>99%, LC-MS, VWR, Spain), ammonium acetate (Scharlau, Scharlab, Spain) and ammonia (25%, Scharlau, Scharlab, Spain).
Standards solutions were provided from Wellington Laboratories Inc. (Thecno Spec, Spain), Laboratorio A2S (Techno Spec, Spain), Dr. Ehrenstorfer (LGC, Spain), Cambridge Isotope Laboratories Inc. (LGC, Spain), LabStandard (Teknokroma, Spain) and HPC Standards GmbH (SYMTA, Spain).

S1.2.2. Surface water
S1.2.2.1. Multi-residue and organochlorine pesticides analysis
Filtered surface water samples (1 L) were spiked with surrogate labeled standards (acetamiprid-d3, azoxystrobin-d4, boscalid-d4, dimethoate-d6, diuron-d6, epoxiconazole-d4, imidacloprid-d4, metolachlor-d6, prochloraz-d7, terbuthylazine-d5, thiacloprid-d4, thiamethoxam-d3, cypermethrin-d6 and deltamethrin-d6) and extracted by solid-phase extraction (SPE; CHROMABOND ® , Macherey-Nagel). Samples passed through Oasis HLB (500 mg, 6 mL, Waters, Milford, MA, USA) cartridges conditioned with 10 mL of MeOH and 10 mL of Milli-Q water, dried during 1 h and eluted with 10 mL of MeOH. The extract was concentrated under a gentle nitrogen stream (SuperVap 24 Concentration system FMS), to 300 µL and spiked with internal labeled standards (clothianidin d3, diazinon d10 and 13C12-PCB 70). HPLC analyses were performed on ExionLC Shimadzu-SCIEX Triple Quad 3500 with a Luna Omega C18 (100 mm x 2.1 mm, Phenomenex) analytical column and a mobile phase composed of water buffered with 0.1% formic acid (solvent A) and MeOH (solvent B). GC analyses were conducted with Agilent HRGC 8890-Agilent Triple Quad 7010C and two HP-5MS UI capillary columns (15 m, 0.25 mm id, 0.25 µm film thickness; Agilent Technologies). For all pesticides, two transitions were monitored. See Excel SM for more details related to instrumental analysis Tables S2 and S3.
S1.2.2.2. Glyphosate/AMPA analysis
Surface water samples (100 mL) were filtered and spiked with 13C2, 15N-glyphosate and 13C, 15N-AMPA labeled standards and ultrasonicated (Ultrasons-H J.P. SELECTA) with 25 mL of 0.1 M KH2PO4 for 30 min. Then, 25 mL of 0.1 M Na2B4O7 and 15 mL of 6.5 mM FMOC-Cl were added (to reach a pH=9 and the derivatization, respectively). The extract was shaken vigorously and was kept overnight in darkness at room temperature. The reaction was stopped by adding 1 mL of formic acid. Next, the derivatized extract was diluted with Milli-Q water (up to 340 mL) and passed through Oasis HLB (200 mg, 6 mL, Waters, Milford, MA, USA) previously conditioned with 5 mL of methanol and 5 ml of 0.1% formic acid in water. Then, the cartridge was dried for 30 min, rinsed with 3.5 mL of DCM, dried again for another 30 min and eluted with 9 mL of MeOH. The extracts concentrated under a gentle nitrogen stream (SuperVap 24 Concentration system FMS and TECHNE DB-2D evaporator) were analyzed in the HPLC-MS/MS (ExionLC Shimadzu-SCIEX Triple Quad 3500). The chromatographic separation was conducted in a Luna Omega C18 (100 mm x 2.1 mm, Phenomenex) analytical column with a mobile phase composed of 2 mM ammonium acetate in water (solvent A) and MeOH (solvent B). See Excel SM for more details related to instrumental analysis.
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S1.2.3. Sediment
S1.2.3.1. Multi-residue pesticides analysis
Sediments (1 g) spiked with surrogate labeled standards (acetamiprid-d3, azoxystrobin-d4, boscalid-d4, dimethoate-d6, diuron-d6, epoxiconazole-d4, imidacloprid-d4, metolachlor-d6, prochloraz-d7, terbuthylazine-d5, thiacloprid-d4, thiamethoxam-d3, cypermethrin-d6 and deltamethrin-d6) were shaken with 2 mL of water and 4 mL of acidified (1% of acetic acid) acetonitrile for 30 min followed by addition of 0.8 g of MgSO4 and 0.2 g of sodium acetate. After a vortex (Vortex-vib, J.P.SELECTA) agitation and a centrifugation (5 min, 3500 rpm; OrtoAlresa Digicen 21R), the upper ACN layer (2 mL) was transferred and concentrated (SuperVap 24 Concentration system FMS and TECHNE DB-2D evaporator) to 1 mL. This extract was divided into two aliquots for the GC and HPLC analyses. For the HPLC analysis, 250 µL of the extract was diluted with 250 µL MilliQ water, vortexed, filtered and spiked with internal labeled standards (clothianidin d3 and diazinon d10). For the GC analysis, 500 µL were purified with dSPE (dispersive solid phase extraction) material (300 mg of MgSO4, 50 mg C18 and 250 mg PSA) and 1 mL of ACN. After a vortex (Vortex-vib, J.P.SELECTA) agitation and a centrifugation (5 min, 4000 rpm; OrtoAlresa Digicen 21R), the upper layer (400-450 µL) was transferred and mixed with 800 µL MilliQ water and 400 µL isooctane, vortexed 1 min, shaken 5 min, and centrifuged (6 min, 4000 rpm; OrtoAlresa Digicen 21R). The upper isooctane layer was transferred, concentrated (SuperVap 24 Concentration system FMS and TECHNE DB-2D evaporator) to 50 µL and spiked with 13C12-PCB 70 internal standard. Instrumental analyses were performed as mentioned above (section S1.2.2.1, see also SM Excel for more details).
S1.2.3.2. Glyphosate/AMPA analysis
Sediments (0.1 g) spiked with 13C2, 15N-glyphosate and 13C,15N-AMPA labeled standards were ultrasonicated (Ultrasons-H J.P. SELECTA) with 5 mL of KH2PO4/Na2B4O7 (0.1 M, pH=9) during 30 min and centrifuged (10 min, 3500 rpm; OrtoAlresa Digicen 21R). Then, 2 mL of the supernatant was derivatized overnight (≈15 h) with 2 mL of FMOC-Cl (1 mg/mL) in darkness at room temperature. The reaction was stopped by adding 5 mL of DCM, centrifuged (10 min, 3500 rpm; OrtoAlresa Digicen 21R) and the aqueous phase was filtered (Mendez et al., 2017). See section S1.2.2.2 and SM Excel for details related to instrumental analysis.
S1.2.3.3. Organochlorine pesticides analysis
Sediment samples (0.1 g) spiked with labeled surrogate standards (13C6-hexachlorobenzene, 13C6-gamma-HCH, 13C12-2,4’-DDE, 13C12-4,4’-DDE, 13C12-2,4’-DDD, 13C12-4,4’-DDD, 13C12-dieldrin; ES-5465-5X from Cambridge Isotope Laboratories Inc.) were ultrasonicated (Ultrasons-H J.P. SELECTA) with 4 mL hexane:acetone (3:1) for 5 min and centrifuged (10 min, 4000 rpm; OrtoAlresa Digicen 21R). The extraction was repeated three times with fresh solvent. Then, the extract was concentrated (SuperVap 24 Concentration system FMS and TECHNE DB-2D evaporator) to 0.5 mL and purified by a 1 g florisil column eluted with 16 mL of hexane. Prior to analysis, the extract was spiked with 13C12-PCB 70 internal standard. Instrumental analyses were carried out by Agilent HRGC 8890-Agilent Triple Quad 7010C and two HP-5MS UI capillary columns (see also SM Excel for details). 

S1.2.4. Fish
S1.2.4.1. Multi-residue and organochlorine pesticides analysis
Freeze-dried whole fish pooled samples (1 g) spiked with labeled surrogate standards (acetamiprid-d3, azoxystrobin-d4, boscalid-d4, dimethoate-d6, diuron-d6, epoxiconazole-d4, imidacloprid-d4, metolachlor-d6, prochloraz-d7, terbuthylazine-d5, thiacloprid-d4, thiamethoxam-d3, cypermethrin-d6 and deltamethrin-d6) were shaken with 10 mL of ACN and 9 mL of Milli-Q water for 30 min. Then, samples were extracted with 4 g MgSO4 and 1 g NaCl by vortex (1 min) and centrifugation (5 min, 4000 rpm; OrtoAlresa Digicen 21R). The supernatant was transferred and purified with 150 mg PSA, 150 mg C18 and 900 mg MgSO4 by vortex (min) and centrifugation (5 min, 4000 rpm; OrtoAlresa Digicen 21R). The extract was concentrated (SuperVap 24 Concentration system FMS and TECHNE DB-2D evaporator) to 1 mL, filtered and spiked with internal labeled standards (clothianidin d3, diazinon d10 and 13C12-PCB 70). Instrumental analyses were performed as mentioned above (section S1.2.2.1, see also SM Excel for more details).
S1.2.4.2. Glyphosate/AMPA analysis
Freeze-dried whole fish pooled samples (1 g) spiked with 13C2, 15N-glyphosate and 13C,15N-AMPA labeled standards were shaken twice (10 min) with 8 mL of MeOH/Milli-Q water (20:80 v/v) and centrifuged (30 min, 5000 rpm, 5 ºC¸ OrtoAlresa Digicen 21R). The aqueous phase (6-7 mL) was transferred, shaken with 2 mL of DCM and 7 µL of acetic acid/Milli-Q water (50:50 v/v, pH= 4-5) by vortex (Vortex-vib, J.P.SELECTA) and centrifuged (30 min, 5000 rpm, 5 ºC¸ OrtoAlresa Digicen 21R). The supernatant was extracted by vortex and centrifuged again with fresh solvent. After that, the extracts were purified by Oasis WAX (200 mg, 6 mL, Waters, Milford, MA, USA) cartridges previously conditioned with 5 mL MeOH and 25 mM ammonium formate in water. The cartridges were dried for 1 h and eluted with 8 mL 5% ammonium hydroxide (NH4OH) in methanol. The purified extracts were evaporated (SuperVap 24 Concentration system FMS and TECHNE DB-2D evaporator) to 1 mL, treated with Na2B4O7 (40 mM, pH=9) and derivatized with 2 mL of FMOC-Cl (5 mg/mL) in darkness at room temperature during 1 h. The reaction was stopped by adding 2 mL of DCM and extract was centrifuged (10 min, 5000 rpm, 5 ºC; OrtoAlresa Digicen 21R) and filtered. See section S1.2.2.2 and SM Excel for details related to instrumental analysis.

S1.3. Quality assurance
According to criteria established in SANTE/2020/12830 (SANTE, 2021a) and SANTE/11312/2021 (SANTE, 2021b) documents, the analytical methodologies developed were optimized and validated in each matrix: surface water (n=5; pesticide residue content <LOD; three concentration levels; Table S4), sediment (n=3; pesticide residue content <LOD; four concentration levels; Table S5) and fish (n=3; pesticide residue content <LOD; four concentration levels; Table S6). The mean recoveries ranged between 70 - 120% with an associated repeatability RSDr ≤ 20% for all analytes.
The limit of detection (LOD) was defined as the estimated lowest level at which the analyte can be identified and detected. LOD was calculated as the level at which S/N for the qualifier is at least 3 in each matrix spiked at LOQ level (Tables S4-S6). 

S1.4. Calculation of mass flow rate
Mass flow rates (F) of individual compounds (kg/y) were calculated to reflect the discharge of pesticides in surface water considering the river flow in each location (Navarro et al., 2020):

Eq (1)
where C is the pesticide concentration detected in surface water (in kg/m3) and Q is the mean daily flow (in m3/y) measured at the time of sampling campaigns (Table S1).

S1.5. Calculation of partition coefficients and BAFs
Partition coefficient (Log Kd) between water and sediment compartments was estimated as the ratio of the sediment (Csed; µg/kg d.w.) and water (Cwater; µg/L) median concentrations measured at the same sampling points (Castaño-Ortiz et al., 2024) (Eq. 2).

Eq. (2)
Bioaccumulation factors (BAFs) were determined by division of the median concentrations of each compound in fish (Cfish;µg/kg d.w.) and water (Cwater; µg/L) at the same sampling points (Castaño-Ortiz et al., 2024) (Eq. 3).

Eq. (3)

S1.6. Environmental risk assessment calculations
Risk quotients were calculated to estimate the potential ecological risk of pesticides for aquatic (RQwater) and benthic (RQsed) organisms and fish-eating predators (RQoral) at general (RQ50) and worst (RQmax) scenarios (Navarro et al., 2024) (Eq. 4).


Eq. (4)
where MEC was the measured environmental concentration (MEC50, median; MECmax, maximum) of pesticides in each compartment (water, sediment and fish) and PNEC (predicted no effect concentration; PNECwater, PNECsed, PNECoral) was obtained from the available long-term toxicity data (no-observed effect concentration, NOEC; Table S7; PPBD, 2025) divided by an assessment factor (AF). The most conservative AF was applied according to the available ecotoxicological data following the criteria set by the European Commission (2003): i) AF=1000, when at least one short-term test (LC50 or EC50) from each of three trophic levels of the base set (fish, Daphnia magna and algae) is available; ii) AF=100, when one long-term NOEC (either fish or aquatic invertebrates) data is available; iii) AF=50, when two long-term NOECs from species representing 2 trophic levels are available; iv) AF=10, when there are long-term NOECs from at least three species (normally fish, Daphnia and algae) representing three trophic levels. (European Commission, 2003). 
When NOEC data for sediment was not available, PNECsed was derived from PNECwater, considering the partition coefficient suspended matter water (Ksusp-water) and the bulk density of wet suspended matter (RHOsusp) (Eq. 5):

Eq. (5)
Secondary poisoning effects on birds and mammals were based on PNECoral (Eq. 6) obtained from NO(A)EL (no observed adverse effect level) for birds or mammals and a conversion factor to NOEC (CONVbird or mammal) (Eq. 7). If NOEC for both birds and mammals was available, the lower PNEC was used in the risk assessment (European Commission, 2003). 

Eq. (6)


Eq. (7)
Risk quotients for mixtures of pesticides were calculated at general (RQmix_50) and worst (RQmix_max) scenarios (Eq.8).

Eq. (8)

Toxic units (TU) were estimated with the measured environmental concentration of pesticides (MEC50, median; MECmax, maximum) in water compartment and the most sensitive acute toxicity values (median lethal, LC50, and median effective, EC50, concentrations; Table S7; PPBD, 2025) for the organisms groups of algae, invertebrates and fish (Eq. 9) (Weisner et al., 2021):


Eq. (9)
The total toxicity of the pesticide mixture (RQSTU) was based on the sum of toxic units (STU) for the most sensitive trophic level (algae, invertebrates or fish) applying an assessment factor of 1000 (Eq.10) (Backhaus and Faust, 2012; Casillas et al., 2022; Rocha and Rocha, 2023).

Eq. (10)
In general, RQ < 0.01 indicated a negligible risk, 0.01 < RQ < 0.1 denoted a low risk, 0.1 < RQ < 1 represented a medium risk and RQ > 1 revealed a high ecological risk.
Since ecotoxicological data for the three taxonomic groups were based on dissolved phase pesticide, RQSTU in sediment compartment was not estimated.

S13

Table S8. Descriptive statistics (median (mean ± SD) min-max of positives and detection frequency (Df, %) of the pesticides obtained in water (ng/L), sediment (ng/g, d.w.) and fish (ng/g, d.w.). Only pesticides detected have been listed.
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Table S8 (cont). Descriptive statistics (median (mean ± SD) min-max of positives and detection frequency (Df, %) of the pesticides obtained in water (ng/L), sediment (ng/g, d.w.) and fish (ng/g, d.w.). Only pesticides detected have been listed.
[image: ]


Table S8 (cont). Descriptive statistics (median (mean ± SD), min-max of positives and detection frequency (Df, %) of the pesticides obtained in water (ng/L), sediment (ng/g, d.w.) and fish (ng/g, d.w.). Only pesticides detected have been listed.
[image: ]
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Figure S2. Concentration (logarithmic scale) of fungicides, herbicides and insecticides in water (A; ng/L), sediment (B; ng/g d.w.) and fish (C; ng/g d.w.) during 2020, 2021 and 2022. Upper edge of the box, line within the box and lower edge of the box, represent the 75th, 50th, and 25th percentiles. Vertical lines extend from the minimum to the maximum value, excluding outlier (circles) and extreme (asterisks) values. Statistical differences are shown (red asterisks).
[image: ]Table S9. Matrix of significant differences (p < 0.05, Kruskal-Wallis test) between compounds in water. Only pesticides with Df > 30% are shown. 

[image: ]Table S9 (cont). Matrix of significant differences (p < 0.05, Kruskal-Wallis test) between compounds in water. Only pesticides with Df > 30% are shown.

[image: ]Table S10. Correlation matrix (p < 0.01 and p < 0.05, Spearman’s rank correlation Test) of the pesticides in water.
[image: ]Table S10 (cont). Correlation matrix (p < 0.01 and p < 0.05, Spearman’s rank correlation Test) of the pesticides in water.
[image: ]Table S11. Matrix of significant differences (p < 0.05, Kruskal-Wallis test) between compounds in sediment. Only pesticides with Df > 30% are shown.

[image: ]Table S12. Correlation matrix (p < 0.01 and p < 0.05, Spearman’s rank correlation Test) of the pesticides in sediment.
Table S13. Matrix of significant differences (p < 0.05, Kruskal-Wallis test) between compounds in fish. Only pesticides with Df > 30% are shown. 
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[image: ]Table S14. Correlation matrix (p < 0.01 and p < 0.05, Spearman’s rank correlation Test) of the pesticides in fish.
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Figure S3. Concentration (logarithmic scale) of fungicides in water (A; ng/L), sediment (B; ng/g d.w.) and fish (C; ng/g d.w.). Only compounds with Df > 30% are shown. Upper edge of the box, line within the box and lower edge of the box, represent the 75th, 50th, and 25th percentiles. Vertical lines extend from the minimum to the maximum value, excluding outlier (circles) and extreme (asterisks) values.

[image: ]
Figure S3 (cont). Concentration (logarithmic scale) of herbicides in water (A; ng/L), sediment (B; ng/g d.w.) and fish (C; ng/g d.w.). Only compounds with Df > 30% are shown. Upper edge of the box, line within the box and lower edge of the box, represent the 75th, 50th, and 25th percentiles. Vertical lines extend from the minimum to the maximum value, excluding outlier (circles) and extreme (asterisks) values.


[image: ]
Figure S3 (cont). Concentration (logarithmic scale) of insecticides in water (A; ng/L), sediment (B; ng/g d.w.) and fish (C; ng/g d.w.). Only compounds with Df > 30% are shown. Upper edge of the box, line within the box and lower edge of the box, represent the 75th, 50th, and 25th percentiles. Vertical lines extend from the minimum to the maximum value, excluding outlier (circles) and extreme (asterisks) values.


Table S16. Sediment-water partition coefficients (Log Kd) of pesticides calculated in Tagus basin.
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Table S17. Bioaccumulation factors (BAF; L/kg) of pesticides calculated in Tagus basin.
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[image: ]Table S18. Statistical differences between pesticide distribution and possible source influences. 
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Figure S4. Distribution of ∑Pesticides in water (A; ng/L), sediment (B; ng/g d.w.) and fish (C; ng/g d.w.) in the study area. Anthropogenic influence: low (green), medium (yellow) and high (red). Upper edge of the box, line within the box and lower edge of the box, represent the 75th, 50th, and 25th percentiles. Vertical lines extend from the minimum to the maximum value.



[image: ]Table S19. Concentration of pesticides in water, sediment and fish from Tagus River watershed (median (mean ± SD) min-max). No sediment and fish samples were collected at S1, S8 and S13.

[image: ]Table S20. Estimated mass flow rate (kg/y) of pesticides in Tagus River watershed (median (mean ± SD) min-max).

[image: ]Figure S5. Contribution (%) of some pesticides in water, sediment and fish from each sampling site. Only the first 5 pesticides with higher contribution and Df > 30% in each matrix are shown. No sediment and fish samples were collected at S1, S8 and S13.
[image: ]Figure S5 (cont). Contribution (%) of some pesticides in water, sediment and fish from each sampling site. Only the first 5 pesticides with higher contribution and Df > 30% in each matrix are shown. No sediment and fish samples were collected at S1, S8 and S13.

Table S21. Variables of the principal components analysis (PCA) related to the content of pesticides in the aquatic system and pesticide distribution. Detail of the influence of each variable in each component.
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Figure S6. Diagrams of dispersion related to the two components resulting from a principal components analysis (PCA) derived from the content and distribution of pesticides in the aquatic ecosystem (Component 1 and 2). Loading plots (a) contribution of each variable to each component. Score plots markers set by livestock (b) and WWTP influence (c), of all samples on each component.

[image: ]Table S22. Matrix of significant differences between content of pesticides and their distribution in the aquatic system. 



Table S24. Compliance with reference values in water. AA-EQS: Annual Average Environmental Quality Standard, MAC-EQS: Maximum Allowable Concentration Environmental Quality Standard. (Green: value detected in water < reference value; Red: value detected in water > reference value; Blue: no reference value. ‘X’: Not detected).
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Table S24 (cont). Compliance with reference values in water. AA-EQS: Annual Average Environmental Quality Standard, MAC-EQS: Maximum Allowable Concentration Environmental Quality Standard. (Green: value detected in water < reference value; Red: value detected in water > reference value; Blue: no reference value. ‘X’: Not detected).
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Table S24 (cont). Compliance with reference values in water. AA-EQS: Annual Average Environmental Quality Standard, MAC-EQS: Maximum Allowable Concentration Environmental Quality Standard. (Green: value detected in water < reference value; Red: value detected in water > reference value; Blue: no reference value. ‘X’: Not detected).
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Figure S7. Exceedances of reference values in water. AA-EQS: Annual Average Environmental Quality Standard, MAC-EQS: Maximum Allowable Concentration Environmental Quality Standard (European Commission 2013, 2022).
Table S29. List of the top three pesticides of concern for aquatic and benthic organisms and fish-eating predators.
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Abbreviations and Acronyms
AA-EQS 		Annual average environmental quality standard
AF			Assessment factor
BAF			Bioaccumulation factor
BP			Biocide product
CE			Collision energy
CXP			Collision cell exit potential
Df			Detection frequency
DP			Declustering potential
d.w.			Dried weight
EC50			Median effective concentration
EQS			Environmental quality standards
ESI			Electrospray ionization
Kd 			Sediment-water partition coefficients 
Koc 			Organic carbon-water partition coefficients
GC			Gas chromatography
HHP			Highly hazardous pesticides
HPLC			High Performance Liquid Chromatography
HRGC-MS/MS	High Resolution Gas Chromatography–tandem Mass Spectrometry
LC50			Median lethal concentrations
LOD			Limit of detection
LOQ			Limits of quantification
MAC-EQS		Maximum allowable concentration environmental quality standard
MEC			Measured environmental concentration
NI			Negative ionization
NOEC			No-observed effect concentration
PAN			Pesticide Action Network
PCA 			Principal component analysis
PC			Principal component
PNEC			Predicted no effect concentration
PPBT			Potential particle bound transport
PPP			Plant protection product
PI			Positive ionization
QuEChERS 		Quick, Easy, Cheap, Effective, Rugged and Safe
RQ			Risk quotients
SD			Standard deviation
SPE			Solid-phase extraction
SRM			Selected reaction monitoring
STU			Sum of toxic units
TU 			Toxic units
UHPLC-MS/MS	Ultra-High Performance Liquid Chromatography–tandem Mass Spectrometry
VMP			Veterinary medicinal product
WFD			Water Framework Directive
WWTP		Wastewater treatment plant
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FUNGICIDES

Ametoctradin

- - - - 0.29 (0.29 ± 0.01) 0.28 - 0.30 7 - - - -

Azoxystrobin

7.06 (9.02 ± 9.08) 0.19 - 39.8 92 0.54 (0.78 ± 0.85) 0.38 - 4.09 68 0.23 (0.24 ± 0.12) 0.13 - 0.37 13

Azoxystrobin O desmethyl 

29.6 (64.7 ± 100) 1.90 - 484 87 - - - - - - - -

Boscalid

4.80 (5.37 ± 3.57) 0.84 - 16.6 87 0.44 (0.82 ± 0.92) 0.33 - 3.20 54 0.59 (0.81 ± 0.47) 0.49 - 1.34 13

Carbendazim

10.8 (23.4 ± 31.2) 0.18 - 123 92 0.15 (0.22 ± 0.20) 0.07 - 0.73 64 - - - -

Chlorothalonil 4 hydroxy

7.77 (17.3 ± 20.6) 1.52 - 68.5 32 - - - - - - - -

Cymoxanil

0.26 (0.28 ± 0.10) 0.20 - 0.41 11 - - - - - - - -

Cyproconazole

2.27 (3.24 ± 2.60) 0.82 - 8.47 45 - - - - - - - -

Cyprodinil

- - - - 0.62 - - 4 2.20 - - 4

Difenoconazole

1.18 (1.40 ± 0.50) 0.96 - 2.40 42 4.02 (4.02 ± 0.70) 3.18 - 5.23 36 0.61 - - 4

Dimethomorph

1.36 (2.21 ± 2.62) 0.36 - 12.7 61 0.20 (0.20 ± 0.10) 0.13 - 0.27 7 - - - -

Dimoxystrobin

- - - - 0.13 - - 4 - - - -

Epoxiconazole

1.32 (1.34 ± 0.41) 0.94 - 1.76 8 0.38 - - 4 - - - -

Fenbuconazole

- - - - 0.80 - - 4 - - - -

Fenhexamid

4.02 (5.22 ± 4.24) 1.44 - 13.4 16 0.89 (1.04 ± 0.30) 0.84 - 1.38 11 6.40 (9.84 ± 10.4) 0.46 - 37.7 79

Fenpropidin

1.66 (1.55 ± 0.68) 0.52 - 2.38 21 3.48 (19.7 ± 26.7) 0.14 - 84.1 54 2.13 (6.73 ± 7.91) 0.57 - 24.0 38

Fenpropimorph

- - - - - - - - 0.57 - - 4

Fludioxonil

2.70 (12.4 ± 33.7) 0.58 - 167 74 0.58 (19.8 ± 58.8) 0.12 - 250 71 0.15 (2.11 ± 6.04) 0.09 - 26.1 79

Fluopicolide

0.64 (0.87 ± 0.62) 0.46 - 2.32 24 - - - - 1.61 (1.61 ± 1.30) 0.70 - 2.53 8

Fluopyram

1.33 (2.82 ± 3.24) 0.22 - 16.6 92 0.31 (0.30 ± 0.15) 0.11 - 0.52 21 - - - -

Fluopyram benzamide

1.63 (2.92 ± 3.01) 0.64 - 12.2 71 - - - - - - - -

Fluoxastrobin

- - - - 1.24 - - 4 - - - -

Flutolanil

0.31 (0.31 ± 0.07) 0.23 - 0.42 21 0.19 (0.19 ± 0.06) 0.13 - 0.25 11 - - - -

Fluxapyroxad

1.12 (1.43 ± 1.38) 0.32 - 6.40 66 2.40 - - 4 0.10 - - 4

Hexachlorobenzene

- - - - 0.10 (0.12 ± 0.09) 0.01 - 0.30 79 0.76 (1.19 ± 1.70) 0.10 - 6.83 58

Imazalil

2.76 (2.88 ± 1.49) 1.19 - 5.11 18 1.21 (1.19 ± 0.35) 0.69 - 1.68 50 - - - -

Kresoxim methyl

0.71 - - 3 1.37 - - 4 - - - -

Mandipropamid

0.15 (0.15 ± 0.01) 0.15 - 0.16 5 0.08 (0.08 ± 0.02) 0.06 - 0.11 21 - - - -

Meptyldinocap phenol

1.01 (1.13 ± 0.42) 0.79 - 1.71 11 - - - - - - - -

Metalaxyl-M

2.05 (4.19 ± 6.27) 0.63 - 32.4 76 0.19 (0.19 ± 0.04) 0.14 - 0.23 11 - - - -

Metalaxyl CGA 62826

3.82 (9.78 ± 17.1) 1.55 - 83.5 76 - - - - 14.6 (21.2 ± 16.2) 5.34 - 50.1 25

Metconazole

- - - - - - - - 1.53 - - 4

Metrafenone

0.55 (0.63 ± 0.15) 0.53 - 0.80 8 0.24 - - 4 0.77 (0.77 ± 0.20) 0.64 - 0.91 8

Myclobutanil

1.38 (1.84 ± 1.39) 0.44 - 4.47 45 0.49 (0.52 ± 0.06) 0.45 - 0.64 25 - - - -

Penconazole

0.88 (0.89 ± 0.31) 0.42 - 1.39 21 0.60 (0.61 ± 0.07) 0.55 - 0.69 11 2.32 - - 4

Pencycuron

- - - - 0.36 (0.36 ± 0.13) 0.27 - 0.45 7 1.49 - - 4

Prochloraz

0.37 (1.12 ± 1.51) 0.14 - 6.21 55 0.36 (0.44 ± 0.19) 0.24 - 0.92 54 - - - -

Prochloraz BTS 44595

0.80 (1.45 ± 2.01) 0.22 - 8.14 68 - - - - - - - -

Prochloraz BTS 44596

0.99 (1.15 ± 0.56) 0.48 - 1.94 18 - - - - 4.55 (4.55 ± 4.52) 1.35 - 7.75 8

Propamocarb

1.90 (5.74 ± 10.3) 0.23 - 42.0 66 - - - - - - - -

Propiconazole

6.31 (8.24 ± 6.95) 1.07 - 25.9 74 0.69 (0.89 ± 0.58) 0.37 - 2.47 71 0.61 (0.61 ± 0.03) 0.58 - 0.63 8

Prothioconazole desthio

1.36 (1.36 ± 0.32) 0.94 - 1.71 13 0.42 (0.40 ± 0.04) 0.35 - 0.43 11 3.93 (3.93 ± 0.24) 3.76 - 4.09 8

Pyraclostrobin

0.40 (0.44 ± 0.09) 0.37 - 0.54 8 0.52 (0.52 ± 0.05) 0.48 - 0.56 7 0.60 (1.01 ± 0.82) 0.48 - 1.96 13

Pyrimethanil

2.48 (3.46 ± 2.57) 1.21 - 12.1 63 0.54 - - 4 - - - -

Pyrimethanil M605F002

3.37 (5.26 ± 3.01) 2.31 - 9.72 18 - - - - 27.1 (27.1 ± 23.4) 10.6 - 43.6 8

Pyriofenone

- - - - - - - - 0.78 - - 4

Quinoxyfen

- - - - 0.22 (0.22 ± 0.02) 0.20 - 0.23 7 - - - -

Spiroxamine

- - - - - - - - 0.15 - - 4

Tebuconazole

6.17 (7.34 ± 5.49) 0.557 - 22.089 0.49 (0.75 ± 0.49) 0.24 - 1.94 79 0.97 (1.51 ± 1.51) 0.28 - 4.75 29

Tetraconazole

1.27 (2.20 ± 1.63) 0.93 - 6.22 39 0.23 (0.26 ± 0.05) 0.22 - 0.32 11 9.95 - - 4

Tolylfluanid DMST

0.41 (1.16 ± 2.05) 0.20 - 9.18 58 - - - - - - - -

Tricyclazole

0.25 (0.87 ± 1.75) 0.11 - 6.72 58 0.12 (0.12 ± 0.01) 0.11 - 0.12 7 - - - -

Trifloxystrobin

0.31 - - 3 0.42 (0.48 ± 0.10) 0.41 - 0.59 11 0.51 (0.80 ± 0.80) 0.19 - 1.70 13

Trifloxystrobin CGA 321113

1.20 (4.14 ± 8.37) 0.37 - 43.5 74 0.17 (0.23 ± 0.13) 0.13 - 0.53 29 1.67 (2.27 ± 2.02) 0.36 - 6.72 92

Zoxamide

- - - - - - - - 0.49 (0.46 ± 0.25) 0.18 - 0.69 17

∑Fungicides

92.3 (159 ± 199) 0.20 - 857 59 7.84 (30.4 ± 52.8) 0.03 - 258 52 9.94 (25.0 ± 33.9) 1.92 - 137 39

Compound Water (ng/L) Sediment (ng/g) Fish (ng/g)
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HERBICIDES

2,4-D

15.4 (28.1 ± 39.0) 0.46 - 162 92 - - - - 1.31 (1.80 ± 1.55) 0.17 - 6.99 100

AMPA

2136 (2007 ± 1618) 53.8 - 6648 97 779 (1041 ± 769) 95.8 - 3011 68 - - - -

Atrazine

1.86 (2.27 ± 2.15) 0.63 - 9.85 61 0.31 (0.31 ± 0.25) 0.14 - 0.49 7 - - - -

Bentazone

1.85 (102 ± 443) 0.53 - 2336 74 0.93 (0.93 ± 1.18) 0.09 - 1.76 7 - - - -

Bromoxynil

0.83 (1.41 ± 1.18) 0.58 - 4.39 32 - - - - 0.23 (0.23 ± 0.02) 0.22 - 0.24 8

Carfentrazone

0.64 (1.06 ± 0.94) 0.21 - 2.87 21 - - - - - - - -

Carfentrazone ethyl

- - - - 2.51 - - 4 - - - -

Chloridazon

1.41 (1.38 ± 0.60) 0.64 - 2.51 18 - - - - 3.38 - - 4

Chlorpropham

3.28 (3.12 ± 2.21) 0.65 - 5.95 16 - - - - - - - -

Chlorotoluron

8.73 (26.0 ± 45.5) 0.25 - 169 79 0.27 (0.30 ± 0.11) 0.19 - 0.53 39 - - - -

Clomazone

1.24 (2.37 ± 2.68) 0.33 - 7.94 32 0.23 (0.23 ± 0.08) 0.17 - 0.28 7 - - - -

Diflufenican

1.13 (1.54 ± 1.15) 0.19 - 4.94 63 1.83 (2.19 ± 1.53) 0.17 - 5.92 68 2.47 (3.46 ± 3.70) 0.48 - 16.5 71

Diflufenican AE-B107137

2.78 (4.06 ± 3.54) 0.62 - 14.6 63 0.86 - - 4 - - - -

Dimethenamid-P

0.48 (0.52 ± 0.27) 0.23 - 0.87 11 - - - - - - - -

Diuron

25.7 (31.7 ± 31.8) 0.31 - 117 84 1.25 (1.67 ± 1.20) 0.33 - 4.11 61 0.47 (0.58 ± 0.41) 0.25 - 1.58 38

Ethofumesate

4.96 (8.64 ± 8.40) 0.76 - 31.0 61 1.09 (1.25 ± 0.38) 1.03 - 1.93 18 - - - -

Flazasulfuron

0.68 (0.64 ± 0.12) 0.50 - 0.74 8 - - - - - - - -

Florasulam

0.28 (0.37 ± 0.20) 0.24 - 0.78 21 - - - - - - - -

Fluazifop-P

1.62 (1.73 ± 1.22) 0.62 - 3.05 11 0.55 - - 4 - - - -

Flufenacet

0.33 (0.39 ± 0.18) 0.22 - 0.62 16 - - - - 0.34 - - 4

Flumioxazine

- - - - 2.64 - - 4 - - - -

Fluroxypyr

1.29 (1.54 ± 1.14) 0.44 - 4.57 34 - - - - - - - -

Foramsulfuron

0.72 (1.33 ± 1.39) 0.39 - 3.72 13 0.11 - - 4 - - - -

Glyphosate

108 (126 ± 93.3) 7.65 - 332 89 59.6 (78.7 ± 52.1) 25.9 - 217 64 - - - -

Haloxyfop-P

0.63 (1.40 ± 2.17) 0.31 - 9.67 55 - - - - - - - -

Isoproturon

8.38 (11.0 ± 9.71) 0.20 - 35.7 74 0.25 (0.27 ± 0.07) 0.21 - 0.41 25 - - - -

Isoxaben

- - - - 0.66 - - 4 - - - -

Lenacil

0.97 (5.80 ± 9.38) 0.69 - 30.2 26 - - - - - - - -

Linuron

3.40 (3.49 ± 2.12) 0.45 - 7.75 26 - - - - 0.79 (0.79 ± 0.10) 0.72 - 0.86 8

MCPA

9.16 (23.8 ± 38.6) 1.86 - 186 79 - - - - - - - -

Mecoprop-P

31.0 (51.9 ± 64.8) 1.63 - 294 68 - - - - - - - -

Metamitron

6.65 (51.2 ± 105) 2.73 - 359 29 - - - - 1.81 - - 4

Metamitron desamino

5.26 (12.6 ± 24.7) 1.34 - 122 61 0.20 - - 4 1.60 (1.56 ± 1.05) 0.50 - 2.59 13

Metazachlor

1.61 (3.60 ± 5.05) 0.25 - 21.9 58 - - - - - - - -

Methabenzthiazuron

1.00 (1.00 ± 0.15) 0.90 - 1.10 5 - - - - - - - -

Metobromuron

1.22 (1.37 ± 0.83) 0.52 - 2.50 11 0.13 (0.13 ± 0.01) 0.13 - 0.13 7 - - - -

Metolachlor-S

6.71 (9.17 ± 14.5) 0.25 - 81.7 92 0.19 (0.19 ± 0.02) 0.18 - 0.20 7 0.77 (0.77 ± 0.19) 0.55 - 0.98 17

Metolachlor ESA

105 (133 ± 129) 2.03 - 464 61 - - - - - - - -

Metolachlor OA

13.0 (18.2 ± 17.0) 0.46 - 62.8 87 - - - - - - - -

Metribuzin

3.59 (5.69 ± 5.54) 0.97 - 18.8 39 - - - - 2.88 (2.88 ± 1.61) 1.74 - 4.02 8

Metsulfuron methyl

0.68 (1.24 ± 0.96) 0.54 - 2.56 16 - - - - - - - -

Napropamide-M

0.88 (0.83 ± 0.15) 0.66 - 0.95 8 - - - - 1.87 - - 4

Nicosulfuron

4.20 (6.25 ± 5.58) 0.54 - 21.1 68 - - - - - - - -

Oryzalin

- - - - 0.89 - - 4 - - - -

Oxyfluorfen

- - - - - - - - 11.0 (17.2 ± 16.9) 1.59 - 57.0 50

Pendimethalin

4.58 (4.58 ± 3.67) 1.98 - 7.17 5 0.89 (2.35 ± 2.72) 0.43 - 9.24 82 10.4 (13.8 ± 16.3) 0.46 - 62.0 88

Prometryn

- - - - 0.31 (0.32 ± 0.21) 0.06 - 0.77 75 0.32 (0.35 ± 0.18) 0.14 - 0.78 63

Propaquizafop

- - - - - - - - 1.2 - - 4

Propyzamide

1.07 (4.41 ± 10.1) 0.41 - 34.5 29 0.21 - - 4 - - - -

Prosulfocarb

1.51 (4.18 ± 5.73) 0.23 - 20.4 68 0.35 (1.96 ± 2.95) 0.21 - 9.89 71 2.53 (8.32 ± 13.9) 0.33 - 55.0 83

Pyraflufen ethyl

- - - - 0.16 (0.19 ± 0.05) 0.14 - 0.27 18 0.39 - - 4

Pyroxsulam

- - - - 0.07 - - 4 - - - -

Quizalofop-P

2.40 (3.61 ± 2.55) 2.10 - 8.59 16 0.91 (1.20 ± 0.95) 0.51 - 3.09 21 4.87 (9.69 ± 9.03) 1.84 - 22.2 21

Rimsulfuron

- - - - 0.27 - - 4 - - - -

Terbuthylazine

4.68 (4.53 ± 3.52) 0.24 - 11.7 87 0.24 (0.24 ± 0.12) 0.07 - 0.50 82 - - - -

Terbuthylazine desethyl

4.30 (6.05 ± 5.48) 0.41 - 18.9 87 0.17 - - 4 0.25 (0.25 ± 0.01) 0.25 - 0.26 8

Terbutryn

27.6 (33.2 ± 25.8) 0.32 - 101 82 2.58 (3.11 ± 2.57) 0.10 - 10.1 86 3.49 (3.43 ± 2.44) 0.26 - 8.84 79

Thiencarbazone methyl

0.69 (1.09 ± 0.95) 0.55 - 3.21 18 - - - - 0.55 - - 4

∑Herbicides

2677 (2471 ± 1902) 2.73 - 7208 76 611 (767 ± 852) 1.00 - 3140 49 20.6 (38.1 ± 38.6) 5.22 - 142 35

Compound Water (ng/L) Sediment (ng/g) Fish (ng/g)
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INSECTICIDES

Acetamiprid

10.7 (17.5 ± 27.7) 0.18 - 122 92 0.15 (0.16 ± 0.05) 0.10 - 0.26 39 0.08 (0.15 ± 0.19) 0.01 - 0.63 46

Acetamiprid N desmethyl

3.78 (5.31 ± 5.07) 0.28 - 21.8 79 0.05 (0.06 ± 0.02) 0.05 - 0.08 11 0.06 - - 4

Bifenthrin

- - - - 3.19 (3.67 ± 3.08) 0.76 - 10.5 32 6.93 - - 4

Chlorantraniliprole

1.25 (1.70 ± 1.13) 0.37 - 5.27 71 0.31 - - 4 - - - -

Chlorpyrifos

3.71 (3.77 ± 0.13) 3.64 - 3.97 32 0.44 (0.49 ± 0.36) 0.02 - 1.24 79 1.67 (3.43 ± 5.34) 0.34 - 20.2 54

Chlorpyrifos methyl

- - - - - - - - 0.56 - - 4

Chlorpyrifos methyl TCPy

2.35 (7.68 ± 10.9) 0.43 - 36.2 37 - - - - 0.77 (0.96 ± 0.49) 0.54 - 1.68 21

Clothianidin

0.51 (0.76 ± 0.56) 0.28 - 2.18 29 1.63 - - 4 - - - -

Cypermethrin

- - - - 3.94 (4.37 ± 3.20) 0.49 - 12.1 61 4.80 (5.42 ± 1.57) 4.10 - 7.95 25

o,p'-DDD

1.22 (1.22 ± 0.75) 0.69 - 1.75 5 3.10 (4.06 ± 3.67) 0.03 - 11.5 71 5.11 (6.73 ± 4.98) 0.62 - 16.4 54

p,p'-DDD

1.07 (1.07 ± 0.17) 0.95 - 1.19 5 7.37 (11.5 ± 10.9) 0.01 - 32.0 71 3.35 (3.13 ± 1.48) 0.79 - 5.74 67

o,p'-DDE

- - - - 0.89 - - 4 0.23 (0.26 ± 0.16) 0.04 - 0.58 50

p,p'-DDE

0.05 - - 3 1.26 (1.90 ± 1.94) 0.06 - 7.66 86 18.8 (21.0 ± 12.2) 3.98 - 44.4 79

o,p'-DDT

- - - - 21.8 (23.4 ± 16.1) 3.38 - 45.6 32 - - - -

p,p'-DDT

- - - - 3.54 (8.78 ± 9.52) 0.26 - 26.8 36 - - - -

Deltamethrin

- - - - 1.39 (2.12 ± 2.27) 0.39 - 9.37 57 - - - -

Dieldrin

0.41 - - 5 0.65 (0.65 ± 0.49) 0.31 - 0.99 7 1.54 - - 4

Dimethoate

1.17 (4.91 ± 11.6) 0.50 - 56.5 68 - - - - - - - -

Dinotefuran

4.56 (5.08 ± 3.23) 0.42 - 14.4 68 - - - - - - - -

Emamectin

- - - - 0.46 - - 4 - - - -

Esfenvalerate

9.94 (10.1 ± 1.27) 8.98 - 11.5 8 - - - - 13.3 (13.3 ± 6.59) 8.60 - 17.9 8

Fipronil

4.23 (4.92 ± 4.09) 0.36 - 16.0 71 0.12 (0.15 ± 0.05) 0.09 - 0.23 25 0.10 (0.14 ± 0.08) 0.06 - 0.30 63

Fipronil sulfone

1.00 (1.28 ± 0.84) 0.48 - 4.20 61 0.14 (0.18 ± 0.18) 0.02 - 0.82 79 0.30 (1.01 ± 1.31) 0.20 - 4.01 54

Flonicamid

0.76 (1.42 ± 1.29) 0.42 - 4.51 42 - - - - - - - -

Flupyradifurone

1.44 (2.34 ± 2.31) 0.43 - 9.91 76 0.17 - - 4 - - - -

Imidacloprid

48.2 (56.7 ± 57.6) 0.19 - 226 97 0.26 (0.34 ± 0.23) 0.07 - 1.14 100 0.31 (0.44 ± 0.60) 0.03 - 2.56 71

Imidacloprid 5 hydroxy

3.96 (5.36 ± 3.39) 1.40 - 11.4 21 - - - - - - - -

Imidacloprid desnitro

4.54 (7.45 ± 11.4) 0.46 - 47.9 82 0.25 (0.42 ± 0.32) 0.15 - 1.00 61 - - - -

Indoxacarb

3.20 (4.21 ± 3.74) 1.08 - 8.35 8 - - - - - - - -

Lambda-Cyhalothrin

- - - - 0.22 (0.40 ± 0.42) 0.12 - 1.22 21 23.4 - - 4

Lindane (gamma-HCH)

3.88 (4.88 ± 2.27) 2.91 - 9.64 18 4.27 - - 4 - - - -

Methiocarb sulfon

- - - - - - - - 0.15 (0.16 ± 0.07) 0.10 - 0.28 25

Methoxyfenozide

0.72 (0.84 ± 0.35) 0.50 - 1.59 26 - - - - - - - -

Permethrin

0.36 (0.54 ± 0.12) 0.42 - 0.67 11 36.0 (59.7 ± 72.4) 1.23 - 323 86 1.31 (1.95 ± 1.87) 0.53 - 4.65 17

Phosmet

- - - - 0.11 (0.11 ± 0.02) 0.10 - 0.13 7 - - - -

Phoxim

- - - - 1.03 - - 4 2.98 (3.30 ± 0.62) 2.90 - 4.02 13

Pirimicarb

0.65 (1.46 ± 1.81) 0.13 - 7.29 74 - - - - - - - -

Pirimicarb desmethyl

0.16 (0.43 ± 0.42) 0.13 - 1.15 24 - - - - - - - -

Pirimiphos methyl

- - - - 0.15 (0.16 ± 0.03) 0.12 - 0.22 29 0.80 (0.79 ± 0.31) 0.49 - 1.08 17

Pirimiphos methyl DEAMPY

6.63 (8.57 ± 6.13) 2.18 - 20.7 61 - - - - - - - -

Pirimiphos methyl desmethyl

1.35 (1.52 ± 0.77) 0.41 - 3.03 55 - - - - - - - -

Propoxur

2.91 (5.32 ± 6.57) 0.21 - 26.8 63 0.09 (0.09 ± 0.01) 0.09 - 0.09 14 0.13 (0.13 ± 0.04) 0.11 - 0.16 8

Pymetrozine

0.99 (0.99 ± 0.21) 0.84 - 1.14 5 - - - - - - - -

Pyrethrin I

1.22 - - 3 - - - - - - - -

Pyriproxyfen

- - - - 0.14 (0.17 ± 0.11) 0.06 - 0.42 32 0.84 - - 4

Spinetoram

- - - - 0.51 (0.59 ± 0.47) 0.16 - 1.10 11 - - - -

Spinosyn A

3.10 (4.27 ± 2.87) 0.95 - 10.1 21 0.74 (1.61 ± 1.56) 0.69 - 3.41 11 - - - -

Spinosyn D

- - - - 0.21 (0.43 ± 0.43) 0.15 - 0.92 11 - - - -

Spirotetramat enol

28.8 (31.8 ± 26.1) 1.31 - 102 74 - - - - - - - -

Spirotetramat keto hydroxy

2.05 (3.27 ± 2.43) 0.95 - 7.82 39 0.45 - - 4 - - - -

Spirotetramat mono hydroxy

- - - - - - - - 0.91 - - 4

Tau-Fluvalinate

- - - - 0.06 - - 4 - - - -

Thiacloprid

0.34 (0.64 ± 0.70) 0.15 - 3.01 61 - - - - 0.17 - - 4

Thiamethoxam

1.29 (2.22 ± 2.78) 0.18 - 11.9 84 - - - - - - - -

∑Insecticides

119 (143 ± 153) 0.49 - 612 55 47.0 (81.7 ± 87.9) 0.21 - 324 52 32.1 (33.1 ± 21.6) 3.02 - 91.1 38

SYNERGIST

Piperonyl butoxide

8.11 (12.1 ± 11.7) 0.20 - 39.2 82 1.80 (1.94 ± 1.44) 0.07 - 6.25 82 7.97 (11.7 ± 11.5) 0.61 - 34.9 96

∑Pesticides

2986 (2778 ± 2155) 6.95 - 8097 63 753 (881 ± 920) 3.22 - 3223 51 85.2 (105 ± 58.9) 23.4 - 252 38

"-": Not detected.

Compound Water (ng/L) Sediment (ng/g) Fish (ng/g)
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1

2,4-D

2

Acetamiprid

3

Acetamiprid N desmethyl

4

AMPA

* * *

5

Atrazine

*

6

Azoxystrobin

*

7

Azoxystrobin O desmethyl

* *

8

Bentazone

* *

9

Boscalid

* Significant differences code

10

Bromoxynil

* * * *

[A] > [B]

11

Carbendazim

* *

[A] < [B]

12

Chlorantraniliprole

* * * *

 no differences

13

Chlorothalonil 4 hydroxy

14

Chlorotoluron

* *

15

Chlorpyrifos

*

16

Chlorpyrifos methyl TCPy

*

17

Clomazone

* *

18

Cyproconazole

* *

19

Difenoconazole

* * *

20

Diflufenican

* * * * * *

21

Diflufenican AE-B107137

* *

22

Dimethoate

* * *

23

Dimethomorph

* * *

24

Dinotefuran

*

25

Diuron

* * * * * * *

26

Ethofumesate

*

27

Fipronil

* *

28

Fipronil sulfone

* * * * * * *

29

Flonicamid

* * * * * *

30

Fludioxonil

* *

31

Fluopyram

* * * *

32

Fluopyram benzamide

* * *

33

Flupyradifurone

* * * *

34

Fluroxypyr

* * *

35

Fluxapyroxad

* * * * * * * *

36

Glyphosate

* * * * * * * * * * * * * * * * * * * * * * * * * *

37

Haloxyfop-P

* * * * * * * * * *

38

Imidacloprid

* * * * * * * * * * * * * * * *

39

Imidacloprid desnitro

* *

B ↓     Compound      A →
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40

Isoproturon

* * * * * *

41

MCPA

* * * * * * * * * * * * * *

42

Mecoprop-P

* * * * * * * * * * * * * * * * * * *

43

Metalaxyl-M

* * * * *

44

Metalaxyl CGA 62826

* * * * *

45

Metamitron desamino

* * * *

46

Metazachlor

* * * * * * *

47

Metolachlor-S

* * *

48

Metolachlor ESA

* * * * * * * * * * * * * * * * * * * * * * * * * * Significant differences code

49

Metolachlor OA

* * * * * * * * * * * * * * *

[A] > [B]

50

Metribuzin

* * *

[A] < [B]

51

Myclobutanil

* * * * * * * * * *

 no differences

52

Nicosulfuron

* * *

53

Piperonyl butoxide

* * * * *

54

Pirimicarb

* * * * * * * * * * * * * * * * * * * * * * *

55

Pirimiphos methyl DEAMPY

* * * * * * *

56

Pirimiphos methyl desmethyl

* * * * * * * * * * *

57

Prochloraz

* * * * * * * * * * * * * * * * * * * * * * * * * *

58

Prochloraz BTS 44595

* * * * * * * * * * * * * * * * * * * * *

59

Propamocarb

* * * * * *

60

Propiconazole

* * * * * * * * * *

61

Propoxur

* * * *

62

Prosulfocarb

* * * * * * * * *

63

Pyrimethanil

* * * * *

64

Spirotetramat enol

* * * * * * * * * * * * * * * * * * * * * * * * * *

65

Spirotetramat keto hydroxy

* * * * *

66

Tebuconazole

* * * * * * * * * *

67

Terbuthylazine

* * * * * *

68

Terbuthylazine desethyl

* * * * *

69

Terbutryn

* * * * * * * * * * * * * * * * * * * * * * * * * *

70

Tetraconazole

* * * * * * * *

71

Thiacloprid

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

72

Thiamethoxam

* * * * * * * * * * * * * * * * * * *

73

Tolylfluanid DMST

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

74

Tricyclazole

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

75

Trifloxystrobin CGA 321113

* * * * * * * * * * * *

* Significant difference (p < 0.05, Kruskal-Wallis Test); pink coloured cell: [A] > [B]; blue coloured cell: [A] < [B];  light yellow coloured cell: no significant difference. Only pesticides with Df > 30% are shown.

B ↓     Compound      A →
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1

2,4-D

1

2

Acetamiprid

**1

3

Acetamiprid N desmethyl

****1

4

AMPA

******1

5

Atrazine

****** 1

6

Azoxystrobin

**********1

7

Azoxystrobin O desmethyl

************1

8

Bentazone

* 1

9

Boscalid

******* ***** 1

10

Bromoxynil

1

11

Carbendazim

************** ** 1

12

Chlorantraniliprole

****** ***** ** **1

13

Chlorothalonil 4 hydroxy

***** * ****** ****1

14

Chlorotoluron

**************** ******1

15

Chlorpyrifos

* 1

16

Chlorpyrifos methyl TCPy

***** ******* ******* 1

17

Clomazone

** * 1

18

Cyproconazole

****** ******************* 1

19

Difenoconazole

* *** * * 1

20

Diflufenican

****** **** ** ******* * * ****1

21

Diflufenican AE-B107137

****** ****** ** ** * ** **1

22

Dimethoate

* ****** *** * 1

23

Dimethomorph

****** **** ** ********* *********1

24

Dinotefuran

****** ***** ** *** * ** *******1

25

Diuron

************** ** ******** ** ** **********1

26

Ethofumesate

* * * * * 1

27

Fipronil

******* **** ** **** * * **** ****** 1

28

Fipronil sulfone

* * ** * *** **1

29

Flonicamid

****** ********** ********* * ** *** ****** 1

30

Fludioxonil

* * 1

31

Fluopyram

** * *** * ***** * ** 1

32

Fluopyram benzamide

****** ****** ** ******** ** ********************** 1

33

Flupyradifurone

*** **** ** **** * ** *********** ** ** *** 1

34

Fluroxypyr

1

35

Fluxapyroxad

* * 1

36

Glyphosate

******** **** ** ** ** * **** ******** ** * 1

37

Haloxyfop-P

****** ********* ******** ** ** ************ ** ** ****** * 1

38

Imidacloprid

************** ** ******** ** ** *********** ** ** **** ****1

39

Imidacloprid desnitro

************** ** ******* * ** *********** ****** ** ******1

B ↓     Compound      A →
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40

Isoproturon

****** *** ** * * * * * * *** ***** ** ** *** ** ****1

41

MCPA

***** ****** * **** ** *** ** *** * *** *** *** 1

42

Mecoprop-P

****** *** *** ** * ** * * ** * ** ** ****1

43

Metalaxyl-M

* *** * *** * * * * ** ** ****** ** ***** * * * * 1

44

Metalaxyl CGA 62826

**** * * * * * * * *** **** * * ******* *** *** ***1

45

Metamitron desamino

***** **** * * * * **** ** * * * ** * ** ** *** 1

46

Metazachlor

* * ** * * * *** * 1

47

Metolachlor-S

* ** * * * 1

48

Metolachlor ESA

* * * ** * * ** * * **1

49

Metolachlor OA

* * ** * * ** ****1

50

Metribuzin

***** **** * ******* ** ** *** * *** * ***** ****** ******* ****1

51

Myclobutanil

***** ****** ** ********* ** ** ****** ** ** ***** ********** ** **** * 1

52

Nicosulfuron

* * * * * * ** * * * 1

53

Piperonyl butoxide

******* **** ** ** ** ***** * *** * ** *** ** ***** ** ** * 1

54

Pirimicarb

*** * * * *** * * * ** **** * * * * 1

55

Pirimiphos methyl DEAMPY

****** ***** ** ******** ** ************ ****** ****** ****** * *** ** **** 1

56

Pirimiphos methyl desmethyl

**** * * * *** *** ** * ** ** *** *** * ** 1

57

Prochloraz

* ** * * * 1

58

Prochloraz BTS 44595

***** ********* *** ** ** ** **** * * ** ******* **** * * * * * **1

59

Propamocarb

****** ****** ** *********** ******* ***** * ** **** ************** ***** **** ** ** **1

60

Propiconazole

******* ***** ** ******** ** ************** ** ** *** ****************** **** ** *** *****1

61

Propoxur

****** ********* ******** ** ** ** ******** ** ** ***** ******** * ** *** * ***********1

62

Prosulfocarb

* * * ** * * * * 1

63

Pyrimethanil

****** *** *** ******** ** ****** ****** * ********* ************* **** * ***** ******* ******** 1

64

Spirotetramat enol

******** ** ** ** * * *** **** ** ** * ****** ** * *** ** ********1

65

Spirotetramat keto hydroxy

***** ********* ******** ***** ***** ** ******** ******* * ** * * *** *** ***** ** 1

66

Tebuconazole

****** ***** *** ** **** ** * *** * ** * * * * * ** ********* **** ***** **** * ****** *****1

67

Terbuthylazine

************ * ** ** ** * * * * * * ***** **** * 1

68

Terbuthylazine desethyl

* * * ** * ** * * * * ** ** ** **1

69

Terbutryn

************** ** **** ** * ******* ************ **** ****************** * * *** ** **** ***************** 1

70

Tetraconazole

**** *** ** *** * *** * *** * * * * * **** * ** * ** **** * **1

71

Thiacloprid

*** * * * * ***** ** ** **** ***** ** ***** ********* *** * ******* *** ******* ** **** * * 1

72

Thiamethoxam

************** ** ******** * ** **** ****** ** ** **** *************** **** ** ** ****** ******** ** **1

73

Tolylfluanid DMST

***** *** ** ***** * * ** *** ***** * * ****** ****** * ****** ** *** * **** ******* **** * *********1

74

Tricyclazole

*** * * ** ** * * * *** ** * * * * ********* *** ** * 1

75

Trifloxystrobin CGA 321113

***** **** ** ***** ** *** ****** * ** ***** ******* ********* **** *** ** ****** ******** ************1

** Significant correlation (p < 0.01, Spearman's rank correlation Test); * Significant correlation (p < 0.05, Spearman's rank correlation Test); brown coloured cell for positive correlation coefficients; green coloured cell for negative correlation coefficients;

light yellow coloured cell for no correlation. Only pesticides with Df > 30% are shown.

B ↓     Compound      A →
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

1

Acetamiprid

2

AMPA

*

3

Azoxystrobin

*

4

Bifenthrin

*

5

Boscalid

*

6

Carbendazim

* *

7

Chlorotoluron

*

8

Chlorpyrifos

* Significant differences code

9

Cypermethrin

* * * * *

[A] > [B]

10

o,p'-DDD

* * * *

[A] < [B]

11

p,p'-DDD

* * * *

 no differences

12

p,p'-DDE

* * *

13

o,p'-DDT

* * * *

14

p,p'-DDT

* *

15

Deltamethrin

* *

16

Difenoconazole

* * * *

17

Diflufenican

* *

18

Diuron

* * *

19

Fenpropidin

* *

20

Fipronil sulfone

* * * * * * * * * * * * *

21

Fludioxonil

*

22

Glyphosate

* * * * * * * * *

23

Hexachlorobenzene

* * * * * * * * * * * * * * *

24

Imazalil

* * * *

25

Imidacloprid

* * * * * * * * *

26

Imidacloprid desnitro

* * * * * *

27

Pendimethalin

* * * * * *

28

Permethrin

* * * * * * * * * * *

29

Piperonyl butoxide

* * * * * *

30

Prochloraz

* * * * *

31

Prometryn

* * * * * * * * * *

32

Propiconazole

* * * * *

33

Prosulfocarb

* * *

34

Pyriproxyfen

* * * * * * * * * * * * *

35

Tebuconazole

* * * *

36

Terbuthylazine

* * * * * * * * * * * * * * * * *

37

Terbutryn

* * * * * * * *

* Significant difference (p < 0.05, Kruskal-Wallis Test); pink coloured cell: [A] > [B]; blue coloured cell: [A] < [B];  light yellow coloured cell: no significant difference. Only pesticides with Df > 30% are shown.

B ↓     Compound      A →
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B ↓     Compound      A →

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

1Acetamiprid

1

2AMPA

1

3Azoxystrobin

1 Correlation coefficients code

4Bifenthrin

1

 0.8-1.0

5Boscalid

1

 0.6-0.8

6Carbendazim

* 1

 0.4-0.6

7Chlorotoluron

** 1

 0.2-0.4

8Chlorpyrifos

* 1

9Cypermethrin

** 1

10o,p'-DDD

** ** 1

 (-) 0.8-1.0

11p,p'-DDD

** * ** ** 1

 (-) 0.6-0.8

12p,p'-DDE

** * ** 1

 (-) 0.4-0.6

13o,p'-DDT

** * ** ** 1

 (-) 0.2-0.4

14p,p'-DDT

* ** 1

15Deltamethrin

* * * ** ** 1

16Difenoconazole

* ** 1

 no correlation

17Diflufenican

* ** ** * * * 1

18Diuron

* * ** * * * 1

19Fenpropidin

* ** 1

20Fipronil sulfone

** * * ** ** ** * * * ** ** ** 1

21Fludioxonil

* 1

22Glyphosate

* ** * * ** * * ** 1

23Hexachlorobenzene

* ** ** * * * * 1

24Imazalil

* * ** 1

25Imidacloprid

* * * ** ** * 1

26Imidacloprid desnitro

* * ** ** * * 1

27Pendimethalin

* * ** ** 1

28Permethrin

** ** ** * ** ** ** * ** * ** * ** ** 1

29Piperonyl butoxide

** ** * * * * ** * ** ** * ** ** ** 1

30Prochloraz

* * * 1

31Prometryn

** * ** * * * ** ** ** * * * * ** ** 1

32Propiconazole

* ** ** * ** * * ** * 1

33Prosulfocarb

** ** ** 1

34Pyriproxyfen

** 1

35Tebuconazole

* * * 1

36Terbuthylazine

* * 1

37Terbutryn

** * * ** ** ** ** * ** ** ** ** ** ** ** * * ** ** ** * 1

** Significant correlation (p < 0.01, Spearman's rank correlation Test); * Significant correlation (p < 0.05, Spearman's rank correlation Test); brown coloured cell for positive correlation coefficients; green coloured cell 

for negative correlation coefficients; light yellow coloured cell for no correlation. Only pesticides with Df > 30% are shown.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1

2,4-D

2

Acetamiprid

3

Chlorpyrifos

4

o,p'-DDD

*

5

p,p'-DDD

* Significant differences code

6

o,p'-DDE

* * *

[A] > [B]

7

p,p'-DDE

* * * *

[A] < [B]

8

Diflufenican

* *

 no differences

9

Diuron

*

10

Fenhexamid

* * *

11

Fenpropidin

*

12

Fipronil

* * * * * * * *

13

Fipronil sulfone

* *

14

Fludioxonil

* * * *

15

Hexachlorobenzene

* *

16

Imidacloprid

* * * * *

17

Oxyfluorfen

* * * * * * * *

18

Pendimethalin

* * * * * * * *

19

Piperonyl butoxide

* * * * * * * *

20

Prometryn

* * * * * * *

21

Prosulfocarb

* * * * * *

22

Terbutryn

* * * * * *

23

Trifloxystrobin CGA 321113

* * *

* Significant difference (p < 0.05, Kruskal-Wallis Test); pink coloured cell: [A] > [B]; blue coloured cell: [A] < [B];  light yellow coloured cell: no significant 

difference. Only pesticides with Df > 30% are shown.

B ↓     Compound      A →
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B ↓     Compound      A →

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

12,4-D

1

2Acetamiprid

1

3Chlorpyrifos

1

4op-DDD

1

5pp-DDD

1

6op-DDE

* 1

7pp-DDE

1

8Diflufenican

* 1

9Diuron

1

10Fenhexamid

* * 1

11Fenpropidin

* 1

12Fipronil

** 1

13Fipronil sulfone

* * 1

14Fludioxonil

* * 1

15Hexachlorobenzene

* * 1

16Imidacloprid

* ** * * * 1

17Oxyfluorfen

* ** 1

18Pendimethalin

* * ** 1

19Piperonyl butoxide

** * 1

20Prometryn

** * ** 1

21Prosulfocarb

* * ** 1

22Terbutryn

* * ** ** * 1

23Trifloxystrobin CGA 321113

* ** ** * ** * ** * 1

** Significant correlation (p < 0.01, Spearman's rank correlation Test); * Significant correlation (p < 0.05, Spearman's rank correlation Test); 

brown coloured cell for positive correlation coefficients; green coloured cell for negative correlation coefficients; light yellow coloured cell for no correlation.

 Only pesticides with Df > 30% are shown.
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Median Mean Min-Max Median Mean Min-Max Median Mean Min-Max

FUNGICIDES HERBICIDES INSECTICIDES

Azoxystrobin 1.9 2.4 1.0-3.3 AMPA 2.5 2.9 2.0-3.9 Acetamiprid 0.9 0.9 0.1-1.3

Boscalid 1.9 2.3 1.6-2.7 Atrazine 1.9 1.9 1.9-1.9 Acetamiprid N desmethyl 0.8 1.0 0.8-1.2

Carbendazim 0.9 1.5 0.4-2.7 Bentazone -0.3 -0.3 (-0.6)-(-0.1) Chlorantraniliprole 2.2 2.2 2.2-2.2

Difenoconazole 3.6 3.6 3.2-3.7 Chlorotoluron 1.2 1.4 0.2-2.0 Chlorpyrifos 2.3 2.3 2.0-2.5

Dimethomorph 2.1 2.1 1.9-2.3 Diflufenican 3.2 3.3 2.6-3.8 o,p'-DDD 3.7 3.7 3.7-3.7

Epoxiconazole 2.5 2.5 2.5-2.5 Diuron 1.6 1.7 0.9-2.1 p,p'-DDD 4.0 4.0 4.0-4.0

Fenhexamid 2.7 2.6 2.2-2.8 Ethofumesate 2.2 2.2 2.0-2.4 p,p'-DDE 4.1 4.1 4.1-4.1

Fenpropidin 3.8 4.1 2.1-4.5 Glyphosate 2.5 2.8 2.0-3.4 Fipronil 1.4 1.4 1.1-1.7

Fludioxonil 2.2 2.5 1.4-3.1 Isoproturon 1.3 1.3 1.0-1.6 Fipronil sulfone 2.2 2.2 1.6-2.7

Fluopyram 2.4 2.6 1.7-3.0 Metamitron desamino 1.4 1.4 1.4-1.4 Flupyradifurone 2.2 2.2 2.2-2.2

Flutolanil 2.7 2.7 2.7-2.7 Metobromuron 2.0 2.0 2.0-2.0 Imidacloprid 0.8 1.7 0.8-2.6

Fluxapyroxad 2.6 2.6 2.6-2.6 Metolachlor-S 2.4 2.4 1.4-2.6 Imidacloprid desnitro 1.8 2.0 0.7-2.7

Imazalil 2.6 2.7 2.3-3.0 Pendimethalin 3.2 3.2 3.2-3.2 Permethrin 3.9 3.9 3.5-4.1

Mandipropamid 2.9 2.9 2.9-2.9 Prosulfocarb 2.5 3.0 1.2-3.8 Propoxur 1.5 1.6 1.4-1.7

Metalaxyl-M 2.1 2.1 2.0-2.2 Quizalofop-P 2.3 2.3 2.3-2.3

Myclobutanil 2.5 2.5 2.1-2.8 Terbuthylazine 1.8 2.1 0.8-2.7

Pyraclostrobin 3.1 3.1 3.0-3.1 Terbuthylazine desethyl 2.3 2.3 2.3-2.3 SYNERGIST

Pyrimethanil 1.9 1.9 1.9-1.9 Terbutryn 2.0 2.1 1.3-2.6 Piperonyl butoxide 2.3 2.4 1.0-3.0

Prochloraz 3.0 3.0 1.9-3.6

Propiconazole 2.0 2.2 1.3-2.8

Tebuconazole 1.9 2.4 1.2-3.0

Tetraconazole 2.2 2.2 2.2-2.2

Tricyclazole 2.1 2.1 1.3-2.4

Trifloxystrobin CGA 321113 1.8 1.8 0.7-2.2

Only pesticides detected simultaneously in water and sediment at the same sampling point have been considered in the calculations.

Log K

d

Compound Compound

Log K

d

Compound

Log K

d
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Median Mean Min-Max Median Mean Min-Max Median Mean Min-Max

FUNGICIDES HERBICIDES INSECTICIDES

Azoxystrobin 13.4 12.6 6.80-17.7 2,4-D 50.4 667 4.89-4696 Acetamiprid 6.02 11.9 1.19-43.0

Boscalid 62.3 124 29.4-280 Diflufenican 1957 2322 594-5998 Acetamiprid N desmethyl 16.8 16.8 16.8-16.8

Difenoconazole 273 273 273-273 Diuron 12.1 11.7 4.12-19.7 Chlorpyrifos 491 1558 216-5178

Fenhexamid 1461 1608 1129-2379 Metamitron desamino 949 949 702-1196 Chlorpyrifos methyl TCPy 54.4 994 20.2-2909

Fenpropidin 809 3868 647-10094 Metolachlor-S 157 563 27.9-1909 o,p'-DDD 9630 9630 2703-16556

Fludioxonil 56.9 83.3 8.92-212 Metribuzin 2177 2177 194-4160 p,p'-DDD 1912 1912 1208-2616

Fluxapyroxad 15.2 15.2 15.2-15.2 Pendimethalin 15284 15284 8643-21925 p,p'-DDE 838497 838497 838497-838497

Metalaxyl CGA 62826 4601 3761 279-6935 Prosulfocarb 1987 3160 94.9-19288 Fipronil 19.4 37.6 5.22-220

Pyraclostrobin 1277 1277 1277-1277 Quizalofop-P 6233 6233 1858-10607 Fipronil sulfone 269 1139 56.0-6140

Prochloraz BTS 44596 1363 1363 1363-1363 Terbuthylazine desethyl 17.5 17.5 17.4-17.7 Imidacloprid 6 28.0 0.34-225

Propiconazole 80.0 80.0 60.9-99.2 Terbutryn 106 105 5.58-200 Propoxur 89.6 89.6 81.9-97.3

Tebuconazole 156 216 16.4-708 Thiacloprid 173 173 173-173

Trifloxystrobin CGA 321113 790 1300 46.6-5297

Only pesticides detected simultaneously in water and fish at the same sampling point have been considered in the calculations.

SYNERGIST

Piperonyl butoxide 1175 2425 120-20101

Compound

BAF (L/kg)

Compound

BAF (L/kg)

Compound

BAF (L/kg)
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Land Use Livestock farm WWTP

Anthropogenic 

influence

WATER

∑Fungicides A<U L>M - L<M=H

∑Herbicides A=M<U - L<H L<M=H

∑Insecticides A<M=U - L<H L<M=H

∑GlyAMPA A<U - - L<M=H

∑Pyrethroids - - - -

∑Pesticides A=M<U - L<H L<H

Pesticides (Nº) A<M=U - L<M=H L<M=H

SEDIMENT

∑Fungicides - M<H - -

∑Herbicides - - M<H* L=M<H

∑Insecticides A<U - M<H* -

∑GlyAMPA - - - -

∑Pyrethroids A<U - M<H* L<H

∑Pesticides A<U - M<H* L=M<H

Pesticides (Nº) A<U L>M M<H* L<H

FISH

∑Fungicides A>M - - -

∑Herbicides - - - -

∑Insecticides - - - -

∑GlyAMPA - - - -

∑Pyrethroids - - - -

∑Pesticides M<U L>M M<H* -

Pesticides (Nº) A<U L>M M<H* L<H

TOTAL

∑Fungicides - - - L<H

∑Herbicides - - M<H L=M<H

∑Insecticides - L<M L=M<H L<M<H

∑GlyAMPA A<M=U - - L<M=H

∑Pyrethroids A<U - - L<H

∑Pesticides A<U - M<H L=M<H

Pesticides (Nº) A<U - L<M<H L<M=H

A: Agriculture, M: Mix (Urban/Agriculture), U:Urban; L: Low, M: Medium, H: High; "-": no statistical differences.

*Sediment and fish matrices were not collectd in sampling points with low (L) WWTP influence.
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∑Fungicides ∑Herbicides ∑Insecticides ∑Pesticides ∑Fungicides ∑Herbicides ∑Insecticides ∑Pesticides ∑Fungicides ∑Herbicides ∑Insecticides ∑Pesticides

1.66 322 3.98 322 - - - - - - - -

- (238 ± 207) (4.54 ± 4.37) (243 ± 208) - - - - - - - -

1.66 - 1.66 2.73 - 390 0.49 - 9.16 6.95 - 401 - - - - - - - -

144 3167 136 3481 13.3 894 150 1093 4.30 12.4 54.9 97.7

(170 ± 93.6) (3163 ± 458) (174 ± 71.3) (3531 ± 618) (11.7 ± 7.29) (822 ± 283) (123 ± 73.6) (960 ± 359) (3.94 ± 1.15) (13.4 ± 2.30) (57.0± 4.11) (94.8 ± 12.4)

92.3 - 274 2703 - 3619 130 - 256 2940 - 4173 3.78 - 18.1 510 - 1063 39.7 - 179 553 - 1234 2.66 - 4.87 11.7 - 16.0 54.3 - 61.7 81.2 - 105

166 4347 250 5236 39.4 631 123 756 25.8 116 30.3 221

(391 ± 390) (5159 ± 1788) (292 ± 127) (5873 ± 1499) (45.6 ± 45.3) (782 ± 296) (154 ± 62.9) (984 ± 400) (46.4 ± 45.8) (103 ± 47.4) (23.8 ± 18.4) (201 ± 62.9)

166 - 842 3921 - 7208 192 - 434 4799 - 7585 3.68 - 93.7 591 - 1122 113 - 226 750 - 1445 14.6 - 98.9 50.0 - 142 3.02 - 37.9 131 - 252

439 5578 481 7035 6.61 1371 74.9 1500 37.5 87.4 8.84 146

(495 ± 338) (6098 ± 932) (442 ± 191) (7052 ± 1037) (9.53 ± 7.20) (1743 ± 1254) (73.4 ± 34.6) (1828 ± 1264) - - - -

188 - 857 5543 - 7174 235 - 612 6023 - 8097 4.25 - 17.7 716 - 3140 38.0 - 107 760 - 3223 37.5 - 37.5 87.4 - 87.4 8.84 - 8.84 146 - 146

154 3324 191 3969 19.5 1631 96.6 1750 8.70 44.3 24.0 110

(242 ± 182) (2987 ± 885) (242 ± 125) (3488 ± 1027) (19.5 ± 14.7) (1631 ± 1215) (96.6 ± 53.7) (1750 ± 1147) (17.8 ± 19.9) (54.2 ± 53.6) (26.8 ± 21.4) (115 ± 94.2)

122 - 452 1983 - 3653 149 - 384 2309 - 4185 9.07 - 29.9 772 - 2490 58.6 - 135 939 - 2561 3.95 - 40.6 6.21 - 112 6.88 - 49.4 23.4 - 212

7.45 450 3.68 462 2.31 1.65 15.2 19.5 8.91 6.11 23.9 39.8

(5.55 ± 4.71) (485 ± 85.7) (4.34 ± 2.70) (495 ± 86.9) (2.10 ± 0.80) (1.83 ± 0.54) (12.8 ± 5.40) (17.0 ± 5.45) (8.91 ± 0.31) (6.11 ± 1.26) (23.9 ± 20.6) (39.8 ± 21.2)

0.19 - 9.02 422 - 582 2.03 - 7.30 430 - 594 1.22 - 2.77 1.39 - 2.43 6.55 - 16.5 10.7 - 20.7 8.69 - 9.13 5.22 - 7.00 9.34 - 38.5 24.9 - 54.8

126 2997 138 3221 35.3 2169 252 2486 4.24 23.9 33.9 74.8

(113 ± 27.1) (2843 ± 453) (162 ± 50.9) (3132 ± 401) (35.4 ± 29.1) (1644 ± 1017) (202 ± 154) (1882 ± 1193) (4.24 ± 3.29) (23.9 ± 3.98) (33.9 ± 5.56) (74.8 ± 2.71)

81.7 - 130 2334 - 3199 129 - 221 2693 - 3481 6.51 - 64.5 472 - 2290 28.1 - 324 507 - 2652 1.92 - 6.57 21.1 - 26.7 29.9 - 37.8 72.8 - 76.7

82.6 3332 120 3552 - - - - - - - -

(82.6 ± 11.3) (3332 ± 748) (120 ± 16.6) (3552 ± 734) - - - - - - - -

74.6 - 90.6 2803 - 3861 109 - 132 3033 - 4071 - - - - - - - -

215 2652 225 3383 10.7 451 46.6 510 4.76 20.0 39.3 69.1

(200 ± 118) (2791 ± 463) (265 ± 137) (3261 ± 561) (10.7 ± 14.4) (451 ± 636) (46.6 ± 57.8) (510 ± 710) (4.76 ± 3.19) (20.0 ± 0.18) (39.3 ± 7.78) (69.1 ± 15.3)

74.7 - 309 2414 - 3307 153 - 418 2649 - 3751 0.51 - 20.9 1.00 - 900 5.70 - 87.5 7.77 - 1012 2.51 - 7.02 19.9 - 20.1 33.8 - 44.8 58.3 - 79.9

82.0 3128 80.1 3302 1.91 2.84 2.25 5.91 18.3 19.4 19.7 59.6

(85.1 ± 19.5) (3163 ± 67.9) (78.4 ± 4.21) (3329 ± 54.9) (2.02 ± 0.76) (4.02 ± 3.50) (4.27 ± 4.61) (10.8 ± 9.46) (18.3 ± 10.3) (19.4 ± 8.37) (19.7 ± 6.06) (59.6 ± 13.8)

67.3 - 106 3120 - 3241 73.6 - 81.4 3293 - 3392 1.33 - 2.84 1.25 - 7.95 1.01 - 9.54 4.83 - 21.7 11.0 - 25.6 13.4 - 25.3 15.4 - 24.0 49.8 - 69.4

54.8 626 15.5 743 1.38 3.30 0.67 5.35 17.9 41.1 13.9 74.7

(47.4 ± 22.0) (581 ± 369) (24.8 ± 24.0) (654 ± 387) (86.4 ± 149) (259 ± 442) (18.4 ± 31.2) (364 ± 623) (55.0 ± 71.3) (35.4 ± 18.4) (13.9 ± 10.4) (102 ± 47.6)

22.7 - 64.8 192 - 927 6.84 - 52.1 230 - 988 0.03 - 258 2.99 - 769 0.21 - 54.4 3.22 - 1084 9.89 - 137 14.9 - 50.3 6.60 - 21.2 74.4 - 157

97.6 1010 25.0 1136 68.9 429 31.9 561 31.5 11.2 68.0 114

(116 ± 67.0) (991 ± 47.1) (23.9 ± 4.03) (1131 ± 23.8) (70.9 ± 27.5) (519 ± 474) (79.6 ± 100) (671 ± 581) (40.0 ± 35.0) (23.7 ± 25.7) (68.0 ± 32.7) (113 ± 23.7)

59.6 - 190 937 - 1026 19.5 - 27.3 1106 - 1152 44.5 - 99.3 97.2 - 1032 12.1 - 195 154 - 1299 10.0 - 78.4 6.60 - 53.3 44.9 - 91.1 89.3 - 137

36.7 529 8.77 622 - - - - - - - -

(41.6 ± 22.1) (575 ± 113) (12.1 ± 9.44) (630 ± 115) - - - - - - - -

22.3 - 65.7 492 - 704 4.77 - 22.7 519 - 749 - - - - - - - -

FISH 

(ng/g d.w.)

SEDIMENT 

(ng/g d.w.)

S9

S10

S11

S12

S13

S1

S2

S3

S4

S5

S6

S7

S8

Site

WATER (ng/L)
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Site ∑Fungicides ∑Herbicides ∑Insecticides ∑Pesticides

0.10 12.2 0.25 12.2

- (11.9 ± 11.6) (0.27 ± 0.27) (12.2 ± 11.8)

- 0.17 - 23.4 0.02 - 0.55 0.44 - 24.0

27.6 609 26.1 670

(32.9 ± 18.6) (610 ± 98.1) (33.6 ± 14.3) (681 ± 130)

17.5 - 53.6 512 - 708 24.6 - 50.1 556 - 816

131 3291 189 3633

(254 ± 217) (3775 ± 1719) (200 ± 55.3) (4251 ± 1519)

126 - 504 2349 - 5684 151 - 260 3137 - 5981

116 1901 127 2145

(143 ± 92.5) (1826 ± 209) (129 ± 46.0) (2104 ± 73.1)

66.9 - 246 1591 - 1988 83.7 - 176 2019 - 2147

121 1992 145 2508

(161 ± 95.8) (2124 ± 699) (164 ± 58.6) (2462 ± 692)

92.0 - 271 1501 - 2880 118 - 230 1748 - 3130

2.02 122 1.00 125

(1.36 ± 1.14) (119 ± 12.9) (1.09 ± 0.69) (122 ± 13.2)

0.05 - 2.02 105 - 130 0.45 - 1.82 107 - 133

111 3025 139 3251

(107 ± 22.9) (2747 ± 666) (152 ± 31.4) (3019 ± 642)

82.4 - 128 1987 - 3229 130 - 188 2293 - 3513

89.2 3584 132 3824

(89.2 ± 3.05) (3584 ± 442) (132 ± 31.5) (3824 ± 403)

87.1 - 91.4 3271 - 3897 110 - 154 3539 - 4109

13.6 209 14.2 237

(14.4 ± 9.59) (195 ± 23.9) (19.2 ± 12.0) (229 ± 42.0)

5.18 - 24.3 167 - 209 10.6 - 32.9 184 - 267

69.9 2658 66.8 2804

(71.8 ± 17.6) (2659 ± 3.74) (65.9 ± 2.89) (2799 ± 15.6)

55.2 - 90.2 2657 - 2664 62.6 - 68.2 2782 - 2812

15.5 150 4.53 178

(13.7 ± 6.37) (176 ± 135) (6.46 ± 5.32) (196 ± 139)

6.65 - 19.0 56.3 - 322 2.37 - 12.5 67.5 - 343

30.8 314 6.70 338

(33.3 ± 16.5) (294 ± 38) (7.09 ± 1.37) (335 ± 24.8)

18.2 - 50.9 251 - 318 5.95 - 8.61 309 - 358

55.2 708 50.1 816

(81.1 ± 100) (1451 ± 1454) (74.3 ± 76.8) (1608 ± 1571)

0.05 - 504 0.17 - 5684 0.02 - 260 0.44 - 5981

Mass flow rates in S13 could not been calculated.

S11

S12

TOTAL

S10

S9

S1

S2

S3

S4

Mass Flow rates (kg/y)

S5

S6

S7

S8
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Variable PC1 PC2

∑GlyphosateAMPA 0.91 -0.01

∑Organochlorines -0.22 0.80

∑Pyrethroids 0.03 0.86

∑Fungicides 0.78 -0.08

∑Herbicides 0.97 -0.04

∑Insecticides 0.88 0.32

∑Pesticides 0.99 -0.02
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∑GlyAMPA ∑Pyrethroids ∑OCPs ∑Fungicides

B ↓ Site A →

1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13

1S1

2S2

3S3

4S4

5S5

*

6S6

* * ** * ** * *

7S7

* * *

8S8

* *

9S9

*

10S10

* * *

11S11

* * ** * * *

12S12

* * * * * **

13S13

* * *

∑Herbicides ∑Insecticides ∑Pesticides

B ↓ Site A →

1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 10 11 12 13

1S1

2S2

*

Significant differences code

3S3

*

[A] > [B]

4S4

* *

[A] < [B]

5S5

*

 no differences

6S6

* ** ** * ** ** * ** * ** **

7S7

** * ** **

8S8

* * *

9S9

*

10S10

* * * * * *

11S11

* ** * * ** ** ** * ** * * * * ** * * *

12S12

* * * * * * * * *

13S13

* * * * * *

**Significant difference (p < 0.01, Mann-Whitney U Test), * Significant difference (p < 0.05, Mann-Whitney U Test); pink coloured cell: [A] > [B]; blue coloured cell: [A] < [B];  light yellow coloured cell: no significant difference.
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AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC

FUNGICIDES

Azoxystrobin

X X

Azoxystrobin O desmethyl 

X X

Boscalid

X X

Carbendazim

Chlorothalonil 4 hydroxy

X X X X X X X X X X X X X X

Cymoxanil

X X X X X X X X X X X X X X X X X X

Cyproconazole

X X X X X X X X

Difenoconazole

X X X X X X X X X X X X

Dimethomorph

X X X X X X X X X X

Epoxiconazole

X X X X X X X X X X X X X X X X X X X X X X X X

Fenhexamid

X X X X X X X X X X X X X X X X

Fenpropidin

X X X X X X X X X X X X X X X X

Fludioxonil

X X X X X X

Fluopicolide

X X X X X X X X X X X X X X X X

Fluopyram

Fluopyram benzamide

X X X X X X

Flutolanil

X X X X X X X X X X X X

Fluxapyroxad

X X X X X X

Imazalil

X X X X X X X X X X X X

Kresoxim methyl

X X X X X X X X X X X X X X X X X X X X X X X X

Mandipropamid

X X X X X X X X X X X X X X X X X X X X X X

Meptyldinocap phenol

X X X X X X X X X X X X X X X X X X

Metalaxyl-M

X X X X X X

Metalaxyl CGA 62826

X X X X

Metrafenone

X X X X X X X X X X X X X X X X X X X X

Myclobutanil

X X X X X X

Penconazole

X X X X X X X X X X X X X X

Prochloraz

X X X X X X X X

Prochloraz BTS 44595

X X X X X X

Prochloraz BTS 44596

X X X X X X X X X X X X X X X X

Propamocarb

X X X X X X

Propiconazole

X X X X

Prothioconazole desthio

X X X X X X X X X X X X X X X X X X X X

Pyraclostrobin

X X X X X X X X X X X X X X X X X X X X X X

Pyrimethanil

X X X X X X X X

Pyrimethanil M605F002

X X X X X X X X X X X X

Tebuconazole

X X

Tetraconazole

X X X X X X X X X X

Tolylfluanid DMST

X X X X X X X X X X

Tricyclazole

X X X X X X X X X X

Trifloxystrobin

X X X X X X X X X X X X X X X X X X X X X X X X

Trifloxystrobin CGA 321113

X X X X

Compound

S10 S11 S12 S13 TOTAL S5 S6 S7 S8 S9 S1 S2 S3 S4
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AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC

HERBICIDES

2,4-D

AMPA

Atrazine

X X X X X X X X

Bentazone

X X X X

Bromoxynil

X X X X X X X X X X X X

Carfentrazone

X X X X X X X X X X

Chloridazon

X X X X X X X X X X X X

Chlorpropham

X X X X X X X X X X X X X X X X

Chlorotoluron

X X X X

Clomazone

X X X X X X X X X X

Diflufenican

X X X X X X

Diflufenican AE-B107137

X X X X X X

Dimethenamid-P

X X X X X X X X X X X X X X X X X X

Diuron

X X X X

Ethofumesate

X X X X X X

Flazasulfuron

X X X X X X X X X X X X X X X X X X X X X X

Florasulam

X X X X X X X X X X X X

Fluazifop-P

X X X X X X X X X X X X X X X X X X

Flufenacet

X X X X X X X X X X X X X X X X X X

Fluroxypyr

X X X X X X X X

Foramsulfuron

X X X X X X X X X X X X X X X X

Glyphosate

X X

Haloxyfop-P

X X X X X X X X X X

Isoproturon

X X X X

Lenacil

X X X X X X X X X X X X X X

Linuron

X X X X X X

MCPA

X X X X

Mecoprop-P

X X X X X X X X

Metamitron

X X X X X X X X X X

Metamitron desamino

X X X X X X X X

Metazachlor

X X X X X X X X

Methabenzthiazuron

X X X X X X X X X X X X X X X X X X X X X X X X

Metobromuron

X X X X X X X X X X X X X X X X X X X X

Metolachlor-S

X X

Metolachlor ESA

X X

Metolachlor OA

X X

Metribuzin

X X X X X X X X

Metsulfuron methyl

X X X X X X X X X X X X X X X X

Napropamide-M

X X X X X X X X X X X X X X X X X X X X X X

Nicosulfuron

X X X X X X

Pendimethalin

X X X X X X X X X X X X X X X X X X X X X X

Propyzamide

X X X X X X X X X X

Prosulfocarb

X X

Quizalofop-P

X X X X X X X X X X X X X X X X X X

Terbuthylazine

X X

Terbuthylazine desethyl

X X

Terbutryn

X X X X

Thiencarbazone methyl

X X X X X X X X X X X X X X X X

S11 S12 S13 TOTAL

Compound

S6 S7 S8 S9 S10 S1 S2 S3 S4 S5
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AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC AA MAC

INSECTICIDES

Acetamiprid

Acetamiprid N desmethyl

X X X X

Chlorantraniliprole

X X X X X X

Chlorpyrifos

X X X X X X X X X X

Chlorpyrifos methyl TCPy

X X X X X X X X X X X X

Clothianidin

X X X X X X X X X X

o,p'-DDD

X X X X X X X X X X X X X X X X X X X X X X

p,p'-DDD

X X X X X X X X X X X X X X X X X X X X X X

p,p'-DDE

X X X X X X X X X X X X X X X X X X X X X X X X

Dieldrin

X X X X X X X X X X X X X X X X X X X X X X

Dimethoate

X X X X X X

Dinotefuran

X X X X X X

Esfenvalerate

X X X X X X X X X X X X X X X X X X X X

Fipronil

X X X X X X

Fipronil sulfone

X X X X X X X X X X

Flonicamid

X X X X X X X X X X

Flupyradifurone

X X X X X X

Imidacloprid

Imidacloprid 5 hydroxy

X X X X X X X X X X X X

Imidacloprid desnitro

X X

Indoxacarb

X X X X X X X X X X X X X X X X X X X X

Lindane (gamma-HCH)

X X X X X X X X X X X X X X

Methoxyfenozide

X X X X X X X X X X X X

Permethrin

X X X X X X X X X X X X X X X X X X

Pirimicarb

X X X X

Pirimicarb desmethyl

X X X X X X X X X X X X X X

Pirimiphos methyl DEAMPY

X X X X X X X X X X

Pirimiphos methyl desmethyl

X X X X X X X X X X

Propoxur

X X X X X X X X

Pymetrozine

X X X X X X X X X X X X X X X X X X X X X X

Pyrethrin I

X X X X X X X X X X X X X X X X X X X X X X X X

Spinosyn A

X X X X X X X X X X

Spirotetramat enol

X X X X

Spirotetramat keto hydroxy

X X X X X X X X X X

Thiacloprid

X X X X

Thiamethoxam

X X

SYNERGIST

Piperonyl butoxide

X X

∑PESTICIDES

 AA-EQS: Annual Average Environmental Quality Standard, MAC-EQS: Maximum Allowable Concentaration Environmental  Quality Standard (European Commission, 2013, 2022).

Mean values obtained in water were compared to AA-EQS and maximum values with MAC-EQS.

Green: value detected in water < reference value; Red: value detected in water > reference value; Blue: no reference value. 'X': Not detected.

S10 S11 S12 S13 TOTAL S5 S6 S7 S8 S9

Compound

S1 S2 S3 S4
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image33.emf
Site AQUATIC ORGANISMS (Water) BENTHIC ORGANISMS (Sediment) FISH-EATING PREDATORS (Fish)

S1

AMPA

 > 

Imidacloprid

- -

S2

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Permethrin

 > 

Chlorpyrifos

 > 

Cypermethrin Chlorpyrifos 

>

 Cypermethrin

 >

 Diflufenican

S3

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Chlorpyrifos

 > 

Permethrin

 > 

p,p'-DDT Fenpropidin 

>

 Prosulfocarb

 >

 Pendimethalin

S4

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Chlorpyrifos

 > 

Permethrin

 > 

Cypermethrin Metribuzin 

>

 Pendimethalin 

>

 Metconazole

S5

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Permethrin 

> 

Chlorpyrifos

 >

 Cypermethrin Prosulfocarb 

>

 Fenpropidin

 >

 Diflufenican

S6

Terbuthylazine desethyl

 > 

Terbutryn

 > 

Carbendazim Chlorpyrifos

 >

 Permethrin

 >

 Bifenthrin Bifenthrin 

>

 Cypermethrin 

> 

2,4-D

S7

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Permethrin

 > 

Chlorpyrifos

 > 

Cypermethrin Chlorpyrifos 

> 

Prosulfocarb 

> 

Cypermethrin

S8

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim

-

-

S9

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Permethrin

 > 

Chlorpyrifos

 > 

Cypermethrin Chlorpyrifos

 >

 Diflufenican 

>

 Fipronil

S10

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Fipronil sulfone

 > 

Imidacloprid

 >

 Prometryn Metribuzin 

>

 Diflufenican

 >

 Fipronil

S11

Chlorantraniliprole

 > 

Carbendazim

 > 

Metolachlor-S Chlorpyrifos

 > 

Fipronil sulfone

 > 

Imidacloprid Pendimethalin 

>

 2,4-D 

>

 Fenhexamid

S12

Fludioxonil

 > 

Terbutryn

 > 

Chlorpyrifos Chlorpyrifos

 > 

Permethrin

 > 

Cypermethrin Fludioxonil 

>

 2,4-D 

>

 Quizalofop-P

S13

Terbutryn

 > 

Carbendazim

 > 

Terbuthylazine desethyl

-

-

TOTAL

Fipronil sulfone

 > 

Terbutryn

 > 

Carbendazim Chlorpyrifos

 > 

Permethrin

 > 

Cypermethrin Chlorpyrifos 

>

 Pendimethalin

 >

 Diflufenican

Colour Code: Purple: Fungicides, green: Herbicides, yellow-brown: Insecticides.

Target organisms: aquatic organisms, benthic organisms and fish-eating predators; Medium of exposure: water, sediment and fish.
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2020 2021 2022

S1

Guadiela Cañizares (Cuenca) Low Low Agriculture Low

1.9 1.2 2.0

S2

Jarama Mejorada del Campo (Madrid) High High Urban Low

6.2 6.1 6.0

S3

Jarama Rivas-Vaciamadrid (Madrid) High High Urban Low

19 25 24

S4

Manzanares Getafe (Madrid) High High Urban Low

9.1 8.4 11

S5

Jarama Aranjuez (Madrid) Medium High Urban/Agriculture Medium

19 25 24

S6

Tajo Aranjuez (Madrid) Medium Low Urban/Agriculture Medium

8.6 7.1 7.9

S7

Tajo Aranjuez (Madrid) Medium High Urban/Agriculture Medium

27 32 32

S8

Tajo Toledo (Toledo) Medium High Urban/Agriculture Medium

29 32 37

S9

Guadarrama Bargas (Toledo) Medium Medium Urban/Agriculture Medium

2.5 2.0 2.2

S10

Tajo Cebolla (Toledo) Medium Medium Agriculture Medium

27 27 26

S11

Tietar Talayuela (Cáceres) Medium Low Agriculture Medium

7.6 11 9.3

S12

Jerte Carbacoso (Cáceres) Medium Medium Agriculture High

9.7 10 8.5

S13

Tajo Cedillo (Cáceres) Low Low Agriculture Medium

N.A. N.A. N.A.

Royano et al., 2023. N.A.: Not available.

Flow rates (m

3

/s)

Site River Location WWTPs Land Use

Livestock 

farms

Anthropogenic 

influence
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