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Figure S1. Details of sampling sites (blue grid) in each zone. Exact locations are provided in Table S1.
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Table S1. Sample coordinates and of total organic carbon (TOC) and lipids contents (% dw)  
[image: ]
[bookmark: _Hlk152941464]Table S2. OPE ID and Quantification details (target compounds, surrogates, injection standards, MRM transition)
	Tri-OPEs
	CAS
	Cone 1 (V)
	Transition 1
	Collision energy-1 (eV)
	Cone 2 (V)
	Transition 2
	Collision energy-2 (eV)

	TEP
	78-40-0
	10
	183>98.9
	16
	10
	183>127
	10

	TEP D15
	
	10
	198.1>101.9
	16
	
	
	

	TPrP
	513-08-6
	10
	225.1>98.9
	16
	10
	225.1>183
	7

	TPrP D21HHhhhh 
	
	10
	246.3>101.9
	16
	
	
	

	TnBP
	126-73-8
	10
	267.1>155
	10
	10
	267.1>211
	8

	TnBP D27
	
	10
	294.4>101.9
	18
	
	
	

	TiBP
	126-71-6
	10
	267.1>155
	10
	10
	267.1>211
	8

	TPeP
	2528-38-3
	10
	309.2>98.9
	18
	10
	309.2>169.1
	10

	TnHP
	2528-39-4
	10
	351.3>98.8
	18
	10
	351.3>183
	10

	TBOEP
	78-51-3
	10
	399.3>199
	15
	10
	399.3>101
	18

	TBOEP 13C2
	
	10
	405.3>201
	15
	
	
	

	TBOEP D27
	
	10
	426.4>208
	18
	
	
	

	TEHP
	78-42-2
	10
	435.4>98.9
	16
	10
	435.4>113
	12

	TEHP D51
	
	10
	426.4>102
	16
	
	
	

	TCEP
	115-96-8
	45
	285>62.9
	24
	45
	285>98.9
	24

	TCEP D12
	
	10
	297>66.9
	24
	
	
	

	TCIPP
	13674-84-5
	10
	327>98.9
	22
	10
	327>174.9
	12

	TCIPP D18
	
	10
	347>102
	22
	
	
	

	TDCIPP
	13674-87-8
	50
	430.9>98.9
	24
	50
	430.9>208.9
	14

	TDCIPP D15
	
	10
	446>101.9
	24
	
	
	

	TDBPP
	126-72-7
	60
	698.6>98.9
	30
	60
	698.6>298.8
	16

	TDBPP D15
	
	60
	713.7>102
	30
	
	
	

	TPhP
	115-86-6
	60
	327>77
	50
	60
	327>152
	34

	TPhP 13C8
	
	10
	345.2>83
	45
	
	
	

	TPhP D15
	
	10
	342.2>82
	45
	
	
	

	TMPP
	1330-78-5
	70
	369.1>91
	38
	70
	369.1>166.1
	28

	TMPP D21
	
	10
	390.2>98
	38
	
	
	

	IDDPP
	29761-21-5
	40
	391.2>251
	10
	40
	391.2>77
	50

	MPDPP
	26444-49-5
	65
	341.1>91
	35
	65
	341.1>152
	30

	EHDPP
	1241-94-7
	65
	251>77
	28
	25
	363.1>251
	8

	3TBPDPP
	56803-37-3
	10
	383.2>152
	45
	10
	383.2>327.1
	20

	3IPPDPP
	69515-46-4
	10
	369.1>152
	42
	10
	369.1>327
	20


    Di-OPEs
	DnBP
	107-66-4
	10
	209>78.8
	22
	10
	209>153
	14

	DiBP
	6303-30-6
	10
	209>78.8
	22
	10
	209>153
	14

	DnBP D18
	
	10
	227.1>163
	15
	
	
	

	DiBP D14
	
	10
	223.2>161.1
	16
	
	
	

	BEHP
	298-07-7
	10
	321.2>78.9
	29
	10
	321.2>209
	21

	BBOEP
	14260-97-0
	10
	297>78.8
	25
	10
	297>197
	17

	BBOEP D8
	
	10
	305.2>78.8
	25
	
	
	

	BDCIPP
	72236-72-7
	10
	317>35
	10
	10
	319>35
	10

	BDCIPP D10
	
	10
	317 >35
	10
	
	
	

	DPhP
	838-85-7
	10
	249>93
	30
	10
	249>155
	20

	DPhP D10
	
	10
	259.1>159
	22
	
	
	

	DMPP
	35787-74-7
	10
	277>106.9
	25
	10
	277>169
	22

	DMPP D14
	
	10
	291.2>133.9
	30
	
	
	


Green colour=surrogates; red colour = injection standard




Text S1. Method validation procedure
The method was validated according to the accuracy profile procedure (NFT90-210, 2009), which consists in assessing the accuracy of the calibration function, the intermediate precision and bias and comparing it to tolerance intervals. First, the acceptance criteria were defined and tolerance intervals were determined and compared to these criteria. To evaluate the calibration function, five calibration curves, each determined for six concentration levels, were constructed over five non-consecutive days. A model from each calibration was computed and used to back-calculate concentrations. For each level, a tolerance interval was set and compared to the acceptance criteria. The domain of validity of the method can then be determined.
To evaluate intermediate precision (within-lab reproducibility) and bias (difference between the measured value obtained from repeated measurements of the same sample and a reference value), a homogenized sediment sample from a low background site was enriched with mixture of OPEs at an environmental level (1 ng g-1, except for TDCIPP 5 ng g-1). The spiked sample was analyzed in duplicate over six non-consecutive days by 2 different operators. Tolerance intervals were determined and compared to the acceptance criteria. Uncertainty was calculated by accounting for both intermediate precision and bias.
[bookmark: _Toc68597058]Method performance
[bookmark: _Toc68597059]Calibration function
Six calibration levels were prepared ranging from 0.05 pg.µL-1 to 25 pg.µL-1 (from 0.5 pg.µL-1 to 100 pg.µL-1 for TCIPP, BEHP and DMPP and from 2.5 pg.µL-1 to 100 pg.µL-1 for BBOEP and BDCIPP) and analysed over 5 different days. For each calibration curve, the daily linear model was used to back calculate the concentration of each calibration level. With deviations between the back calculated and the nominal concentrations <20% (1-19%) for each of the 5 calibration curves, the response function was considered satisfactory for all analytes.
[bookmark: _Toc68597061]Intermediate precision and bias
[bookmark: _Hlk137723967]Intermediate precision was determined through the relative standard deviations (RSD) of the measured concentrations. The RSD ranged from 7 to 19% for seventeen out of twenty-one studied OPEs, indicating a good precision of the method. Bias, indicative of the method trueness, was determined from the difference between the measured and the nominal concentrations. The absolute bias ranged between 0 and 17%. Both precision and trueness fell within the tolerance interval determined from the Horwitz model (Horwitz 1982; Thompson 2000), showing satisfactory performance for the following 17 OPEs: TEP, TPrP, TNBP, TIBP, TPEP, TBOEP, TEHP, TCEP, TCIPP, TDCIPP, TDBPP, TMPP, MPDPP, EHDPP, DNIBP, BBOEP, DMPP. With high absolute bias for BEHP and BDCIPP (respectively 47 and 29%), and RSD 20% for 3TBPDPP and 3IPPDPP (respectively 21 and 24%), their analysis was considered semi-quantitative. 
[bookmark: _Toc68597062]Uncertainty
The overall uncertainty for the 17 OPEs, accounting for both intermediate precision and bias was between 21 and 48%. All details regarding obtained during validation are provided in Table S3.
Table S3. Intermediate precision, bias and expanded uncertainty
	Compound
	Abbreviation
	Intermediate precision (n=12. RSD%)
	Bias (%)
	Expanded uncertainty (%) *

	2-Ethylhexyl diphenyl phosphate 
	EHDPP
	16
	-14
	49

	Tri-cresyl phosphate 
	TMPP
	12
	-17
	41

	Cresyl diphenyl phosphate
	MPDPP
	19
	-10
	54

	Triethyl phosphate
	TEP
	7
	13
	26

	Tripropyl phosphate 
	TPrP
	15
	10
	48

	Tri-n-butyl phosphate
	TNBP
	11
	-3
	32

	Tri-i-butyl phosphate
	TIBP
	17
	2
	41

	Tripentyl phosphate
	TPEP
	10
	1
	30

	Tris(2-butoxyethyl) phosphate 
	TBOEP
	8
	0
	23

	Tris(2-ethylhexyl) phosphate
	TEHP
	11
	-14
	36

	Tris(2-chloroethyl) phosphate 
	TCEP
	8
	-10
	28

	Tris(chloro-2-propyl) phosphate
	TCIPP
	14
	0
	41

	Tris(1.3-dichloro-2-propyl) phosphate 
	TDCIPP
	13
	-12
	40

	Tris(2.3-dibromopropyl) phosphate 
	TDBPP
	7
	-11
	26

	Di-butyl phosphate
	DNIBP
	8
	-2
	26

	Bis(2-butoxyethyl) phosphate
	BBOEP
	12
	-7
	35

	Dicresyl phosphate
	DMPP
	13
	-2
	40


      * Coverage factor (k) = 2

Figure S2. Method recoveries for all samples (n=40 in sediment, n=12 in S. plana)

(A) SEDIMENTS
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(B) S. PLANA
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Table S4. Blank values of OPE in sediment samples (in pg). nd= non-detected.
[image: ]

Table S5. Blank values of OPEs in Scrobicularia plana (in pg). 
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Table S6. Limit of quantification (LOQs) (min-max values).
[image: ]







Table S7. MP concentrations and polymer types in all sediment samples
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Figure S3. Seasonal variations of MP concentrations in each zone (left panel) and overall seasonal variation (right panel). Kruskall-wallis test’s p values.
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Figure S4. Sediment particle-size distribution in the four zones studied
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Figure S5. MP size-distribution and polymer type
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Figure S6. Overall detection frequencies (DFs) of tri-OPEs and di-OPEs (upper panel/green bars are Cl-OPEs) and zone-specific DFs at both seasons (lower panels).
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Table S8. Tri-OPE concentrations (blank-corrected) in all sediment samples (pg/g dw)
[image: ]

Table S9. Di-OPE concentrations (blank-corrected) in all sediment samples (pg/g dw)
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Figure S7. Overall (all zones together) seasonality of individual OPEs. Wilcoxon test p-values (n=20). Significant difference if p0.05. S=Summer; W=winter. Some box plots exclude outside values for a better visualization but all values are considered for the statistical data treatment. 

[image: ]
Figure S8. Spatial variation of individual OPEs. Kruskal–Wallis test p-values (n=10). Significant difference if p0.05. Some box plots exclude outside values for a better visualization but all values are considered for the statistical data treatment. 
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Table S10. Contaminants showing significant differences among regions (Wilcoxon test)
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Table S11. Correlations between OPEs and MPs (regression analysis)
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Figure S9. Overall DFs of tri-OPEs in S. Plana (green bars are Cl-OPEs)
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Figure S10. OPE pattern in S. Plana
[image: ]

Table S12. OPE concentrations in all samples from S. Plana. Values are in ng/g dry weight (dw) and lipid weight (lw). 
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Month Zone Date Coordinates Matrix TOC (%)Lipid (%)

sept-21 Zone A1 22/09/2021 47.29059N , 2.17867W  sediment 2.45

sept-21 Zone A2 22/09/2021 47.29047N , 2.17826W  sediment 2.68

sept-21 Zone A3 22/09/2021 47.29038N , 2.17892W  sediment 2.41

sept-21 Zone A4 22/09/2021 47.29093N , 2.17905W  sediment 2.36

sept-21 Zone A5 22/09/2021 47.29090N , 2.17859W  sediment 2.64

sept-21 SC-A1 22/09/2021 47.29090N , 2.17859W  S.Plana 6.2

sept-21 SC-A2 22/09/2021 47.29090N , 2.17859W  S.Plana 6.9

sept-21 SC-A3 22/09/2021 47.29090N , 2.17859W  S.Plana 6.1

Feb-22 Zone A1 02/02/2022 47.29102N , 2.17884W  sediment 2.04

Feb-22 Zone A2 02/02/2022 47.29089N , 2.17857W  sediment 2.16

Feb-22 Zone A3 02/02/2022 47.29070N , 2.17876W  sediment 2.65

Feb-22 Zone A4 02/02/2022 47.29076N , 2.17906W  sediment 2.45

Feb-22 Zone A5 02/02/2022 47.29095N , 2.17895W  sediment 2.81

Feb-22 SC-A1 02/02/2022 47.29113N , 2.17863W  S.Plana 7.6

Feb-22 SC-A2 02/02/2022 47.29113N , 2.17863W  S.Plana 7.3

Feb-22 SC-A3 02/02/2022 47.29113N , 2.17863W  S.Plana 6.4

sept-21 Zone B1 22/09/202147.305194N, 2.074138W sediment 2.78

sept-21 Zone B2 22/09/202147.305194N, 2.073736W sediment 2.69

sept-21 Zone B3 22/09/202147.305391N, 2.074105W sediment 2.82

sept-21 Zone B4 22/09/202147.305352N, 2.073672W sediment 2.84

sept-21 Zone B5 22/09/202147.305308N, 2.074000W sediment 2.63

Feb-22 Zone B1 02/02/202247.30524N, 2.07420W sediment 3.14

Feb-22 Zone B2 02/02/202247.30536N, 2.07386W sediment 3.06

Feb-22 Zone B3 02/02/202247.30537N, 2.07419W sediment 2.94

Feb-22 Zone B4 02/02/202247.30542N, 2.07386W sediment 2.87

Feb-22 Zone B5 02/02/202247.30535N, 2.07408W sediment 3.17

sept-21 Zone C1 23/09/202147.2147N, 2.170000W sediment 0.07

sept-21 Zone C2 23/09/202147.215277N,  2.170000W sediment 0.05

sept-21 Zone C3 23/09/202147.215280N, 2.169058W sediment 0.03

sept-21 Zone C4 23/09/202147.214633N, 2.168844W sediment 0.06

sept-21 Zone C5 23/09/202147.21500N, 2.169444W sediment 0.05

Feb-22 Zone C1 03/02/202247.21472N, 2.17000W sediment 0.04

Feb-22 Zone C2 03/02/202247.21527N,  2.17001W sediment 0.04

Feb-22 Zone C3 03/02/202247.21529N, 2.16906W sediment 0.05

Feb-22 Zone C4 03/02/202247.21463N, 2.16883W sediment 0.05

Feb-22 Zone C5 03/02/202247.21500N, 2.16944W sediment 0.03

sept-21 Zone D1 23/09/202146.963191N, 2.180644W sediment 0.57

sept-21 Zone D2 23/09/202146.963583N, 2.180708W sediment 0.71

sept-21 Zone D3 23/09/202146.963694N, 2.181194W sediment 0.62

sept-21 Zone D4 23/09/202146.96325N, 2.181499W sediment 0.59

sept-21 Zone D5 23/09/202146.963472N, 2.180888W sediment 0.59

sept-21 SC-D1 23/09/202146.963472N, 2.180888W S.Plana 5.5

sept-21 SC-D2 23/09/202146.963472N, 2.180888W S.Plana 5.4

sept-21 SC-D3 23/09/202146.963472N, 2.180888W S.Plana 8.1

Feb-22 Zone D1 03/02/202246.96320N, 2.180642W sediment 0.49

Feb-22 Zone D2 03/02/202246.96359N, 2.18070W sediment 0.54

Feb-22 Zone D3 03/02/202246.96369N, 2.18119W sediment 0.48

Feb-22 Zone D4 03/02/202246.96327N, 2.18155W sediment 1.08

Feb-22 Zone D5 03/02/202246.96349N, 2.18088W sediment 0.56

Feb-22 SC-D1 03/02/202246.96324N, 2.18130W S.Plana 6.1

Feb-22 SC-D1 03/02/202246.96324N, 2.18130W S.Plana 5.3

Feb-22 SC-D1 03/02/202246.96324N, 2.18130W S.Plana 6.2
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pg B1 B2 B3 B4 Average SD

TEP 85.0 37.2 79.4 63.1 66.2 21.4

TPrP nd nd nd nd nd

TnBP 66.6 42.5 44.8 39.7 48.4 12.3

TiBP 269.9 175.7 79.1 75.3 150.0 92.5

TPeP nd nd nd nd nd

TnHP nd nd nd nd nd

TBOEP 36.1 81.0 22.5 26.6 41.6 26.9

TEHP nd 35.8 14.7 9.4 20.0 14.0

TCEP 28.0 20.8 33.9 22.8 26.4 5.9

TCIPP 616.2 591.3 605.5 797.6 652.6 97.2

TDCIPP 14.4 12.9 19.6 14.6 15.4 2.9

TDBPP nd nd nd nd nd

TPhP 26.0 17.5 38.6 22.4 26.1 9.0

TMPP nd nd 7.0 10.6 8.8 2.5

IDDPP 5.8 2.7 11.0 4.4 6.0 3.5

MPDPP 6.6 5.8 116.4 124.3 63.3 66.0

EHDPP 21.7 25.8 75.3 37.9 40.2 24.4

3TBPDPP nd nd nd nd nd

3IPPDPP nd nd nd nd nd

B3tBPPP  nd nd nd nd nd

T3tBPP nd nd nd nd nd

Dn/iBP nd nd 23.39 14.45 18.9 6.3

BEHP 11.9 11.4 28.1 11.0 15.6 8.3

BBOEP nd nd nd nd nd

BDCIPP nd nd nd nd nd

DPhP nd 34.3 79.8 35.2 49.8 26.0

DMPP nd nd nd nd nd
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pg B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 Average SD

TEP 128.4 98.1 90.8 90.6 192.6 233.4 136.7 132.2 60.3 104.4 126.8 51.8

TPrP nd nd nd nd nd nd nd nd nd nd nd

TnBP 335.6 326.5 348.1 261.0 292.5 260.5 241.7 229.1 202.4 177.3 267.5 57.6

TiBP nd nd nd nd nd nd nd nd nd nd nd

TBOEP 83.3 97.1 48.6 101.9 46.9 40.7 62.9 97.1 54.1 42.4 67.5 24.8

TCEP 169.7 136.7 121.0 118.5 212.2 163.6 150.3 101.1 95.3 94.0 136.2 38.1

TCIPP 806.6 864.5 836.9 870.5 917.3 886.3 1143.2 801.4 1162.8 1518.2 980.8 228.6

TDCIPP 94.1 84.1 78.1 48.6 36.9 24.9 60.2 40.5 48.3 61.4 57.7 22.2

TDBPP nd nd nd nd nd nd nd nd nd nd nd

TPhP 117.0 138.6 111.1 166.6 59.8 163.6 102.3 101.6 69.6 71.2 110.2 37.6

TMPP 25.5 24.7 26.0 18.6 41.7 110.3 45.7 22.8 36.4 37.1 38.9 26.6

EHDPP 444.9 471.5 340.8 238.2 227.1 284.3 315.9 187.5 278.6 240.1 302.9 93.3
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Compound Sediment Scrobicularia plana

TEP 62-65 155

TPrP 10 21-23

TnBP 36-37 173

TiBP 267-281 25-63

TPeP 10 NA

TnHP 10-15 NA

TBOEP 78-81 74

TEHP 40-129 NA

TCEP 17-18 114

TCIPP 281-295 686

TDCIPP 9 67

TDBPP 10-201 106-113

TPhP 26-27 113

TMPP 1-7 80

IDDPP 10-11 NA

MPDPP 15-16 NA

EHDPP 73-74 280

3TBPDPP 10-20 NA

3IPPDPP 20-100 NA

B3tBPPP  12-40 NA

T3tBPP 40-597 NA

Dn/iBP 19-44 NA

BEHP 25 NA

BBOEP 30-300 NA

BDCIPP 30-300 NA

DPhP 77-78 NA

DMPP 20-249 NA

NA=not analyzed

LOQs (pg/g dw)
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Amount Polymer type

item /kg d.w item /kg d.w item /kg d.w item/ kgw.w

Sampling date Location all sizes <100um 100-500um all sizes

sept-21 Zone A1 28 24 PE + 4 PP 7409.4 3175.44 4233.92 2800.0

sept-21 Zone A2 22 14 PE + 5 PP + 2 PA + 1 Polyester 5367.7 2927.84 2195.88 2178.2

sept-21 Zone A3 20 14 PE + 4 PP + 1 PS + 1 Acrylic 4173.3 2295.33 1878.00 1769.9

sept-21 Zone A4 21 14 PE + 4 PP + 3 PS 4440.0 2114.29 2114.29 1981.1

sept-21 Zone A5 4 2 PE + 2 PP 1057.3 264.33 792.98 388.3

Feb-22 Zone A1 2 1 PE + 1 PP 433.50 216.75 216.75 175.44

Feb-22 Zone A2 5 1 PA + 4 PP 731.06 292.42 438.63 295.86

Feb-22 Zone A3 13 2 PS + 4 PP + 7 PE 2155.88 663.35 1492.53 872.48

Feb-22 Zone A4 3 2 PE + 1 PP 557.36 185.79 371.57 225.56

Feb-22 Zone A5 14 1 PS + 1 PP + 12 PE 2931.65 628.21 2303.44 1186.44

sept-21 Zone B1 4 3 PE + 1 PP 1710.7 0.00 427.68 370.4

sept-21 Zone B2 14 9 PE + 5 PP 5072.2 2173.79 2898.38 1346.2

sept-21 Zone B3 31 7 PE + 18 PP + 2 PA + 2 Acrylic + 2 Polyester 13061.7 6320.15 6320.15 2672.4

sept-21 Zone B4 13 7 PE + 5 PP + 1 PS 4517.9 2085.20 2432.73 1092.4

sept-21 Zone B5 13 8 PE + 2 PP + 3 PA 4507.6 1386.96 3120.67 1262.1

Feb-22 Zone B1 7 1 PS + 1 polyester + 2 PP + 3 PE 2266.65 971.42 1295.23 542.64

Feb-22 Zone B2 15 1 PS + 1 PP + 13 PE 5094.04 2037.61 3056.42 1219.51

Feb-22 Zone B3 6 1 PA + 1 PP + 4 PE 1829.39 609.80 1219.59 437.96

Feb-22 Zone B4 3 1 PS + 1 PP + 1 PVAC 829.89 276.63 276.63 198.68

Feb-22 Zone B5 7 2 PE + 5 PP 2266.65 647.61 647.61 542.64

sept-21 Zone C1 2 1 PE + 1 PVC 248.3 0.00 124.14 181.8

sept-21 Zone C2 8 5 PE + 1 PP + 1 PA + 1 Polyester 888.0 444.00 444.00 727.3

sept-21 Zone C3 6 4 PE + 1 PP + 1 Polyester 629.9 314.94 314.94 491.8

sept-21 Zone C4 2 2 PE 249.9 124.95 124.95 180.2

sept-21 Zone C5 3 2 PE + 1 PP 383.2 255.47 127.73 285.7

Feb-22 Zone C1 11 1 PVC + 10 PE 834.94 455.42 379.52 654.76

Feb-22 Zone C2 11 1 PP + 10 PE 788.04 358.20 429.84 617.98

Feb-22 Zone C3 5 5 PE 370.69 74.14 296.55 290.70

Feb-22 Zone C4 7 1 PS + 6 PE 637.59 91.08 546.51 500.00

Feb-22 Zone C5 4 1 PP + 3 PE 398.50 199.25 199.25 312.50

sept-21 Zone D1 5 2 PE + 2 PP + 1 PA 686.6 274.66 411.99 476.2

sept-21 Zone D2 11 5 PE + 4 PP + 1 PA + 1 Acrylic 1541.5 700.68 840.82 1078.4

sept-21 Zone D3 23 16 PE + 5 PP + 2 PS 3354.2 1458.34 1750.01 2017.5

sept-21 Zone D4 8 5 PP + 1 PA + 2 PE 1225.1 612.54 612.54 776.7

sept-21 Zone D5 6 3 PE + 3 PA 854.8 142.47 712.34 545.5

Feb-22 Zone D1 5 2 PS + 3 PP 648.33 129.67 389.00 406.50

Feb-22 Zone D2 5 5 PE 738.38 0.00 590.70 462.96

Feb-22 Zone D3 1 1 PP 130.73 522.92 130.73 81.97

Feb-22 Zone D4 8 3 PP + 5 PE 1081.29 540.64 540.64 677.97

Feb-22 Zone D5 19 1 Acrylic + 2 PU + 4 PE + 12 PP 2119.09 111.53 1672.97 1328.67

PE=polyethylene; PP= polypropylene; PA= polyamide; PS= polystyrene; PVAC = Polyvinyl acetate ; PVC= polyvinyl chloride; PU=polyurethane

Concentrations

 (items, all sizes)


image9.emf
0

5

,

0

0

0

1

0

,

0

0

0

1

5

,

0

0

0

i

t

e

m

s

/

k

g

 

d

w

Zone AZone BZone CZone D

MPC by Region & Season

SW05,00010,00015,000items/kg dwMPC by SeasonSW

n=5

n=20

Seasonal variation in each zone Overall seasonal variation

p=0.024

p=0.251

p=0.347

p=0.251

p=0.070
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Sampling dateLocation TEP TPrP TnBP TiBP TPeP TnHP TBOEP TEHP TCEP TCIPP TDCIPP TDBPP TPhP TMPP IDDPP MPDPP EHDPP 3TBPDPP3IPPDPPB3tBPPP  T3tBPP



tri-OPEs

sept-21 Zone A1 251.3 nd 84.6 nd nd nd 872.2 5260.5 63.1 2645.2 142.9 nd 128.3 636.0 65.2 510.4 163.6 nd nd 45.8 nd 10869.0

sept-21 Zone A2 286.7 nd 101.4 nd nd nd 586.3 5023.2 150.9 4552.2 119.2 201.3 235.1 2177.4 54.5 2774.6 135.7 nd nd nd nd 16398.5

sept-21 Zone A3 145.4 nd 94.1 nd nd nd 535.8 5259.5 69.4 1935.5 98.4 nd 149.3 409.5 61.8 385.7 119.2 nd nd nd nd 9263.6

sept-21 Zone A4 153.3 nd 88.2 nd nd nd 553.6 5028.3 127.5 4472.4 88.2 nd 315.9 8421.1 75.6 2592.1 122.9 nd nd 65.8 nd 22105.1

sept-21 Zone A5 223.2 nd 77.8 nd nd nd 584.6 5217.8 57.5 1449.1 127.6 nd 236.0 471.7 63.7 2680.1 154.1 nd nd 62.1 nd 11405.2

Feb-22 Zone A1 892.7 nd 94.6 nd nd nd 586.7 4137.9 138.1 3553.5 164.0 nd 183.9 538.9 71.6 234.0 216.3 nd nd 20.4 nd 10832.6

Feb-22 Zone A2 451.4 nd 83.1 nd nd nd 618.8 4381.4 144.2 3858.5 146.8 nd 281.6 608.0 59.5 969.5 141.4 nd nd 15.2 nd 11759.3

Feb-22 Zone A3 147.0 nd 54.7 nd nd nd 556.0 4070.5 175.0 1260.8 147.3 nd 232.6 485.8 171.0 188.0 218.1 nd nd 32.3 nd 7739.2

Feb-22 Zone A4 378.4 nd 74.7 nd nd nd 510.7 3860.7 121.2 3419.3 1982.3 nd 427.4 912.6 76.4 620.3 245.7 nd nd 19.1 nd 12648.8

Feb-22 Zone A5 316.6 nd 82.3 nd nd nd 616.4 4849.1 177.5 1626.0 144.9 nd 202.4 523.4 92.0 286.1 281.6 nd nd 26.7 nd 9225.0

sept-21 Zone B1 331.1 nd 66.8 nd nd nd 659.4 4947.1 85.5 2024.6 160.0 nd 387.6 697.3 62.4 7410.9 190.0 nd nd 98.0 nd 17120.7

sept-21 Zone B2 386.0 nd 89.3 nd nd nd 576.6 4681.0 64.6 4846.2 126.7 nd 126.0 497.3 21.2 1079.6 100.7 nd nd nd nd 12595.2

sept-21 Zone B3 146.5 nd 63.1 nd nd nd 683.5 4930.0 133.8 925.9 156.1 nd 98.5 490.5 31.5 1240.9 176.7 nd nd 43.2 nd 9120.1

sept-21 Zone B4 830.9 nd 75.8 nd nd nd 592.9 5155.4 119.7 1690.8 210.1 nd 139.5 343.0 37.4 873.7 161.1 nd nd nd nd 10230.3

sept-21 Zone B5 354.7 nd 101.5 nd nd nd 556.1 2952.5 386.9 417.9 185.1 nd 166.5 404.0 67.3 539.9 164.0 nd nd 291.2 nd 6587.5

Feb-22 Zone B1 643.6 nd 110.2 nd nd nd 884.0 5440.2 325.2 1452.5 295.2 nd 298.6 465.4 48.4 501.1 218.3 nd nd 52.1 nd 10734.8

Feb-22 Zone B2 1062.7 nd 86.0 nd nd nd 712.2 5314.3 267.2 5761.1 261.6 nd 313.0 449.9 42.8 645.2 310.3 nd nd 31.0 nd 15257.4

Feb-22 Zone B3 637.0 nd 89.5 nd nd nd 613.6 5040.6 294.2 2450.1 260.3 nd 673.7 716.2 49.6 3255.5 1698.1 nd nd 25.2 nd 15803.6

Feb-22 Zone B4 194.3 nd 98.9 nd nd nd 638.5 4485.5 1323.1 2888.4 228.3 nd 172.4 564.6 34.1 257.0 234.9 nd nd 16.7 nd 11136.8

Feb-22 Zone B5 436.1 nd 100.9 nd nd nd 740.4 5092.8 286.5 5348.2 889.0 nd 436.9 473.1 100.7 850.0 300.4 nd nd 47.6 nd 15102.8

sept-21 Zone C1 nd nd nd nd nd nd nd nd nd nd 15.2 nd nd nd nd nd nd nd nd nd nd 15.2

sept-21 Zone C2 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

sept-21 Zone C3 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

sept-21 Zone C4 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd

sept-21 Zone C5 nd nd nd nd nd nd nd nd nd nd 16.0 nd nd nd nd nd nd nd nd nd nd 16.0

Feb-22 Zone C1 nd nd nd nd nd nd nd nd nd nd 9.7 nd nd nd nd nd nd nd nd nd nd 9.7

Feb-22 Zone C2 nd nd nd nd nd nd nd nd nd nd 24.7 nd nd nd nd nd nd nd nd nd nd 24.7

Feb-22 Zone C3 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 101.7 nd nd nd nd 101.7

Feb-22 Zone C4 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd 79.5 nd nd nd nd 79.5

Feb-22 Zone C5 nd nd nd nd nd nd nd nd nd nd 20.6 nd nd nd nd nd 70.6 nd nd nd nd 91.2

sept-21 Zone D1 nd nd nd nd nd nd nd 114.1 nd nd nd nd nd 19.9 nd nd nd nd nd nd nd 134.0

sept-21 Zone D2 nd nd nd nd nd nd nd 162.1 nd nd nd nd nd 12.3 nd nd nd nd nd nd nd 174.4

sept-21 Zone D3 nd nd nd nd nd nd nd 175.8 33.1 567.1 54.1 nd nd 80.1 nd nd nd nd nd nd nd 910.2

sept-21 Zone D4 nd nd nd nd nd nd nd 147.0 27.6 nd 20.3 nd nd 48.2 nd 23.0 nd nd nd nd nd 266.2

sept-21 Zone D5 nd nd nd nd nd nd nd 129.8 24.1 nd nd nd nd 616.9 nd nd nd nd nd nd nd 770.8

Feb-22 Zone D1 nd nd nd nd nd nd nd 148.3 nd nd 9.5 nd nd 23.3 nd nd 85.1 nd nd nd nd 266.3

Feb-22 Zone D2 nd nd nd nd nd nd nd 157.9 22.3 nd 17.9 nd nd 142.4 nd nd 82.3 nd nd nd nd 422.9

Feb-22 Zone D3 214.1 nd nd nd nd nd nd 137.1 47.5 386.4 14.5 nd 28.4 34.7 nd nd 90.7 nd nd nd nd 953.5

Feb-22 Zone D4 73.7 nd nd nd nd nd nd 263.9 46.9 3660.5 12.2 nd 47.8 69.6 nd 260.0 95.4 nd nd nd nd 4530.0

Feb-22 Zone D5 nd nd nd nd nd nd 604.5 219.0 35.9 nd 14.9 nd nd 19.9 nd nd 98.5 nd nd nd nd 992.6

nd = non-detected (



LOD)
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Sampling dateLocationDnBP+DiBP BEHP BBOEP BDCIPP DPhP DMPP



di-OPEs

sept-21 Zone A1 76.6 828.8 nd nd 261.7 nd 1167.1

sept-21 Zone A2 85.8 558.3 nd nd 117.2 nd 761.3

sept-21 Zone A3 107.3 695.5 nd nd 110.5 nd 913.3

sept-21 Zone A4 753.0 418.2 nd nd nd nd 1171.2

sept-21 Zone A5 82.5 1140.3 nd nd 211.1 nd 1433.9

Feb-22 Zone A1 nd 216.4 nd nd nd nd 216.4

Feb-22 Zone A2 nd 320.7 nd nd nd nd 320.7

Feb-22 Zone A3 nd 479.2 nd nd nd nd 479.2

Feb-22 Zone A4 nd 322.7 nd nd 86.4 nd 409.1

Feb-22 Zone A5 nd 691.1 nd nd 376.6 nd 1067.7

sept-21 Zone B1 173.9 463.7 nd nd 99.6 nd 737.1

sept-21 Zone B2 86.4 444.0 nd nd nd nd 530.4

sept-21 Zone B3 76.5 1176.1 nd nd nd nd 1252.6

sept-21 Zone B4 93.9 653.4 nd nd 140.1 nd 887.3

sept-21 Zone B5 85.5 451.1 nd nd 109.0 nd 645.6

Feb-22 Zone B1 72.0 639.8 nd nd nd nd 711.9

Feb-22 Zone B2 nd 561.0 nd nd nd nd 561.0

Feb-22 Zone B3 nd 667.3 nd nd 89.0 nd 756.3

Feb-22 Zone B4 nd 496.6 nd nd nd nd 496.6

Feb-22 Zone B5 nd 748.7 nd nd nd nd 748.7

sept-21 Zone C1 nd nd nd nd nd nd nd

sept-21 Zone C2 nd nd nd nd nd nd nd

sept-21 Zone C3 nd nd nd nd nd nd nd

sept-21 Zone C4 nd nd nd nd nd nd nd

sept-21 Zone C5 nd nd nd nd nd nd nd

Feb-22 Zone C1 nd nd nd nd nd nd nd

Feb-22 Zone C2 nd nd nd nd nd nd nd

Feb-22 Zone C3 nd nd nd nd nd nd nd

Feb-22 Zone C4 nd nd nd nd nd nd nd

Feb-22 Zone C5 nd nd nd nd nd nd nd

sept-21 Zone D1 nd nd nd nd nd nd nd

sept-21 Zone D2 nd nd nd nd nd nd nd

sept-21 Zone D3 nd nd nd nd nd nd nd

sept-21 Zone D4 nd 89.0 nd nd nd nd 89.0

sept-21 Zone D5 nd nd nd nd nd nd nd

Feb-22 Zone D1 nd 25.4 nd nd nd nd 25.4

Feb-22 Zone D2 nd nd nd nd nd nd nd

Feb-22 Zone D3 nd nd nd nd nd nd nd

Feb-22 Zone D4 nd 30.7 nd nd nd nd 30.7

Feb-22 Zone D5 nd nd nd nd nd nd nd

nd = non-detected (



LOD)
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TEP ALL PE PP PA PS TMPP ALL PE PP PA PS

n 22 20 22 5 7 n 30 26 29 9 8

corr coef  -0.1334 0.0149 -0.2218 -0.61 -0.1409 corr coef  0.1844 0.2454 0.0082 0.2243 0.0713

R

2

0.0178 0.0002 0.0492 0.3721 0.0199

R

2

0.034 0.0602 0.0001 0.0503 0.0051

p value 0.5539 0.9502 0.3213 0.2746 0.7632 p value 0.3292 0.227 0.9665 0.5618 0.8668

TnBP IDDPP

n 20 18 20 5 7 n 20 18 20 5 7

corr coef  -0.1911 0.0595 -0.3181 0.0051 -0.2432 corr coef  -0.3119 -0.3163 -0.2766 -0.0578 -0.5369

R

2

0.0365 0.0035 0.1012 0.00001 0.0592

R

2

0.0973 0.1001 0.0765 0.0033 0.2883

p value 0.4195 0.8144 0.1717 0.9935 0.5992 p value 0.1806 0.2009 0.2379 0.9265 0.214

TBOEP MPDPP

n 21 19 21 5 7 n 22 20 22 6 7

corr coef  0.2531 0.311 0.1469 -0.1136 0.2171 corr coef  -0.0357 -0.0686 -0.0382 -0.112 0.9013

R

2

0.0641 0.0967 0.0216 0.0129 0.0471

R

2

0.0013 0.0047 0.0015 0.0125 0.8123

p value 0.2683 0.195 0.5251 0.8557 0.6401 p value 0.8748 0.7739 0.8658 0.8327 0.0056

TEHP EHDPP

n 30 26 29 9 8 n 28 25 25 5 8

corr coef  0.4469 0.4918 0.2205 0.4156 0.1821 corr coef  -0.0224 -0.0249 -0.0923 -0.3732 0.0248

R

2

0.1997 0.2419 0.0134 0.172 0.0331

R

2

0.0005 0.0006 0.0085 0.1393 0.0006

p value 0.0133 0.0107 0.2505 0.266 0.6661 p value 0.9101 0.9059 0.6607 0.536 0.9534

TCEP B3tBPPP

n 27 23 27 7 8 n 16 14 16 4 6

corr coef  -0.0786 0.0651 -0.0842 0.5493 -0.1661 corr coef  0.1546 0.1267 -0.0095 0.7726 0.4385

R

2

0.0062 0.0042 0.0071 0.3018 0.0276

R

2

0.0239 0.0161 0.0001 0.5969 0.1923

p value 0.6968 0.7678 0.6761 0.2015 0.6943 p value 0.5675 0.6659 0.9723 0.2274 0.3844

TCIPP DBPs

n 23 21 23 5 8 n 11 11 11

corr coef  -0.061 0.1685 -0.1253 -0.8037 -0.1427 corr coef  -0.0971 0.0118 -0.1564

R

2

0.0037 0.0284 0.0157 0.6459 0.0204

R

2

0.0094 0.0001 0.0245

p value 0.7823 0.4653 0.5689 0.1013 0.7361 p value 0.7764 0.9726 0.6461

TDCIPP BEHP

n 32 29 29 6 8 n 24 22 23 7 7

corr coef  -0.0458 -0.0984 -0.0235 0.3126 -0.0085 corr coef  0.5704 0.3983 0.4697 0.6287 0.9293

R

2

0.0021 0.0097 0.0006 0.0977 0.0001

R

2

0.3254 0.1587 0.2206 0.3952 0.8636

p value 0.8036 0.6114 0.9036 0.5464 0.984 p value 0.0036 0.0663 0.0237 0.1305 0.0025

TPhP DPhP

n 22 20 22 5 7 n 10 10 10

corr coef  -0.3143 -0.2363 -0.2914 -0.6103 -0.5461 corr coef  0.2204 0.3638 -0.1065

R

2

0.0988 0.0558 0.0849 0.3725 0.2982

R

2

0.0486 0.1324 0.0113

p value 0.1543 0.3159 0.1882 0.2743 0.2047 p value 0.5405 0.3014 0.7697

Polymer type Polymer type
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ng/g 

Sampling dateLocation dw lw dw lw dw lw dw lw dw lw dw lw dw lw dw lw dw lw dw lw dw lw dw lw dw lw

sept-21 Zone AS 2.90 46.5 nd nd 0.23 3.6 0.21 3.4 0.25 4.0 0.26 4.1 17.58281.7 0.76 12.2 nd nd 1.09 17.5 2.05 32.9 nd nd 25.3 405.9

sept-21 Zone A1 2.19 35.1 nd nd 0.41 6.6 0.20 3.3 0.23 3.7 0.28 4.5 10.87174.2 0.74 11.8 nd nd 0.23 3.7 0.30 4.9 nd nd 15.5 247.7

sept-21 Zone A2 0.56 9.0 nd nd 0.25 3.9 0.21 3.3 0.26 4.2 0.19 3.0 9.84 157.6 0.57 9.2 nd nd 0.45 7.2 5.19 83.1 nd nd 17.5 280.6

Feb-22 Zone AS 0.19 2.6 nd nd 0.33 4.6 0.49 6.7 0.17 2.4 0.19 2.7 2.54 35.0 0.64 8.8 nd nd 0.34 4.7 nd nd 0.48 6.6 5.4 74.1

Feb-22 Zone A1 nd nd nd nd 0.22 3.0 0.42 5.8 0.18 2.5 0.14 1.9 2.15 29.7 0.42 5.7 nd nd 0.24 3.4 nd nd 0.56 7.7 4.3 59.7

Feb-22 Zone A2 0.94 13.0 nd nd 0.36 4.9 0.48 6.6 0.19 2.6 0.12 1.7 3.04 42.0 0.71 9.9 nd nd 0.33 4.6 nd nd 0.48 6.6 6.7 91.9

sept-21 Zone DS 0.52 9.4 nd nd nd nd nd nd nd nd nd nd 20.97382.0 0.36 6.5 nd nd nd nd nd nd nd nd 21.8 398.0

sept-21 Zone D1 0.55 10.0 nd nd nd nd nd nd nd nd nd nd 19.36352.8 0.08 1.5 nd nd 0.16 2.9 nd nd nd nd 20.1 367.1

sept-21 Zone D2 0.88 16.0 nd nd nd nd nd nd nd nd 0.25 4.5 35.74651.1 0.28 5.2 nd nd 0.19 3.5 nd nd nd nd 37.3 680.3

Feb-22 Zone DS 0.17 2.7 nd nd 0.31 5.0 2.09 34.3 nd nd nd nd 6.99 114.7 0.19 3.2 nd nd 0.12 2.0 nd nd nd nd 9.9 162.0

Feb-22 Zone D1 nd nd nd nd 0.19 3.1 nd nd 0.10 1.7 0.12 2.0 3.05 50.0 0.17 2.8 nd nd 0.34 5.5 0.15 2.4 nd nd 4.1 67.5

Feb-22 Zone D2 0.20 3.2 nd nd nd nd nd nd nd nd nd nd 3.94 64.5 0.25 4.1 nd nd 0.22 3.7 nd nd nd nd 4.6 75.5

nd= non detected; dw= dry weight; lw= lipid weight



OPEs  TCIPP TDCIPP TDBPP TPhP TMPP EHDPP TCEP TEP TPrP TnBP TiBP TBOEP
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