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List of compounds covered in the substance groups to which the WFD EQS refers

1) Polybrominated diphenylethers (PBDE)
Congener numbers BDE 28, BDE 47, BDE 99, BDE 100, BDE 153 and BDE 154.

2) Dioxins and dioxin-like compounds (PCDD/F + dl-PCB)
7 polychlorinated dibenzo-p-dioxins (PCDDs): 2,3,7,8-T4CDD (CAS 1746-01-6), 1,2,3,7,8-P5CDD (CAS 40321-76-4), 1,2,3,4,7,8- H6CDD (CAS 39227-28-6), 1,2,3,6,7,8-H6CDD (CAS 57653-85-7), 1,2,3,7,8,9-H6CDD (CAS 19408-74-3), 1,2,3,4,6,7,8-H7CDD (CAS 35822-46-9), 1,2,3,4,6,7,8,9-O8CDD (CAS 3268-87-9); 
10 polychlorinated dibenzofurans (PCDFs): 2,3,7,8-T4CDF (CAS 51207-31-9), 1,2,3,7,8-P5CDF (CAS 57117-41-6), 2,3,4,7,8-P5CDF (CAS 57117-31-4), 1,2,3,4,7,8-H6CDF (CAS 70648-26-9), 1,2,3,6,7,8-H6CDF (CAS 57117-44-9), 1,2,3,7,8,9-H6CDF (CAS 72918- 21-9), 2,3,4,6,7,8-H6CDF (CAS 60851-34-5), 1,2,3,4,6,7,8-H7CDF (CAS 67562-39-4), 1,2,3,4,7,8,9-H7CDF (CAS 55673-89-7), 1,2,3,4,6,7,8,9-O8CDF (CAS 39001-02-0); 
and 12 dioxin-like polychlorinated biphenyls (PCB-DL): 3,3',4,4'-T4CB (PCB 77, CAS 32598-13-3), 3,3',4',5-T4CB (PCB 81, CAS 70362- 50-4), 2,3,3',4,4'-P5CB (PCB 105, CAS 32598-14-4), 2,3,4,4',5-P5CB (PCB 114, CAS 74472-37-0), 2,3',4,4',5-P5CB (PCB 118, CAS 31508-00-6), 2,3',4,4',5'-P5CB (PCB 123, CAS 65510-44-3), 3,3',4,4',5-P5CB (PCB 126, CAS 57465-28-8), 2,3,3',4,4',5-H6CB (PCB 156, CAS 38380-08-4), 2,3,3',4,4',5'-H6CB (PCB 157, CAS 69782-90-7), 2,3',4,4',5,5'-H6CB (PCB 167, CAS 52663-72-6), 3,3',4,4',5,5'-H6CB (PCB 169, CAS 32774-16-6), 2,3,3',4,4',5,5'-H7CB (PCB 189, CAS 39635-31-9).

3) Hexabromocyclododecane (HBCDD)
1,3,5,7,9,11-Hexabromocyclododecane (CAS 25637-99-4), 
1,2,5,6,9,10- Hexabromocyclododecane (CAS 3194-55-6), 
α-Hexabromocyclododecane (CAS 134237-50-6), 
β-Hexabromocyclododecane (CAS 134237-51-7) and 
γ- Hexabromocyclododecane (CAS 134237-52-8).

Additional information to Table 3

Footnotes to Table 3 (main document) with detailed information on food web compositions: 
1 Prey species: yellow perch (Perca flavescens, n=5), rainbow smelt (Osmerus mordax, n=34), round gobies (Neogobius melanostomus, n= 29) emerald shiners (Notropis atherinoides, n=118); predator species: smallmouth bass (Micropterus dolomieu, n=5), walleye (Stizostedion vitreum, n=5), lake trout (Salvelinus namaycush, n=5), steelhead trout (Oncorychus mykiss, n=5).
2 Plankton (various phytoplankton and zooplankton, n=9 samples, TL: 1.7 – 2.2); diaporeia (Diporeia hoyi, n=1, TL: 2.8), mysis (Mysis relicata, n=10, TL: 2.3 – 2.8), fish: rainbow smelt (n=4, TL: 3.6 – 3.7), slimy sculpin (Cottus cognatus, n=4, TL: 4.1 – 4.2); alewife (Alosa pseudoharengus, n=4, TL: 3.0 – 3.3); round goby (n=4, TL: 3.0 – 3.2), lake trout (n=10, TL: 4.3 – 4.7).
3 Rainbow smelt (n=2), round goby (n=2), slimy sculpin (n=2), alewife (n=2), deepwater sculpin (Myoxocephalus thompsonii, n=2), lake trout (n=15).
4 Emerald shiner (n=3), freshwater drum (Aplodinotus grunniens, n=3), lake trout (n=7), rainbow smelt (n=3), round goby (n=3), trout perch (Percopsis omiscomaycus, n=3); walleye (Sander vitreus, n=10), whiter perch (Morone Americana, n=3), yellow perch (n=3).
5 Plankton (e.g. dinoflagellates, planktothrix, copepods, rotifers, cladocers, copepods, TL: 1.0 – 2.0), fish: crucian carp (Carassius carassius, n=2, TL: 3.0-3.1), whitefish (Coregonus lavaretus, n=2, TL: 2.6 – 2.9), pike (Esox Lucius, n=2, TL: 3.5 – 3.7), chub (Squalius cephalus, n=2, TL: 2.5 – 2.8), perch (n=2, TL: 3.4 – 9), pikeperch (Sander lucioperca, n=2, TL: 3.6 – 3.9).
6 Phytoplankton, zooplankton, Mysis, fish (depending on lake: lake herring (Coregonus arteria, n=8-10), alewife (n=4), rainbow smelt (n=2-7), lake whitefish (Coregonus clupeaformis, n=20-22), slimy sculpin (n=3-5), trout-perch (Percopsis omiscomaycus, n=5), lake trout (n=7-75).
7 Plankton (mainly zooplankton; copepods, cladocerans, n=4 pooled samples), mysids (n=3 pooled samples with >100 individuals) amphipods (Diporeia hoyi, n=2 pooled samples with > 100 individuals), forage fish (alewife (n=5 pooled samples with 5-25 individuals), rainbow smelt (n=5 pooled samples with 5-25 individuals), slimy sculpin (n=3 pooled samples with 5-25 individuals), predatory fish (lake trout, n=5).
8 Periphyte biofilms (TL: 1.1), macrophytes (Ranunculus pseudofuitans, TL: 1.0 – 1.5), invertebrates (lymneae, gammaridae, notonectidae, corbiculidae, TL: 1.2 – 2.3); fish: barbel (Barbus barbus, n=1, TL: 3.4), European bullhead (Cottus gobio, n=4 samples with 1-2 individuals, TL: 2.6 – 3.0), roach (Rutilus rutilus, n=4 samples with 1-2 individuals, TL: 2.7 – 3.1), gudgeon (Gobio gobio, n=4 samples with 1-2 individuals, TL: 2.8 – 3.0), common perch (Perca fuviatilis, n=4 samples with 2-3 individuals, TL: 2.6 – 3.0), pumpkinseed (Leopmis gibbosus, n=4 samples with 1-3 individuals, TL: 3.0 – 3.2), bullhead catfsh (Ameiurus melas, n=4 individuals, TL: 3.0 – 3.5) and tench (Tinca tinca, n=4 individuals, 2.9 – 3.1).
9 Benthic invertebrates: total number of samples at all 5 sites: n=53, TL 1.4 – 3.9 (worms (Oligochaeta, planar, leech), bivalves (Corbicula fluminea), gastropods (Baetidae, Physa, Potamo antipodarum), crustaceans (Asellus, shrimp, Dikerogammarus, Gammarus gammarus), insects (e.g. Chironomidae, Heteroptera), predatory larvae of odonates (Anisopterae (TL: 2.6 – 4.5), and Zygopterae (TL: 2.5 – 4.9) and Trichoptera (TL: 2 - 5.4)); fish (common barbel (n=21, total number of individuals at all 5 sites, TL: 3.1 – 4.4), chub (n=30 individuals at all 5 sites, TL: 2.3 – 4.9). 
10 Biofilm, benthic invertebrates (Baetidae, Ephemerellidae, Heptageniidae, freshwater mussels, Hydropsychidae, Isonychiidae, Leptophlebiidae, Psephenidae, and
Pteronarcyidae), predatory invertebrates (Perlidae, Gomphidae, Gerridae, Aeshnidae, Cordulegastridae, and Megaloptera), and the fish blacknose dace (R. atratulus)).
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Additional tables

Table S1: 	List of chemicals for which TMFs were searched. 
	Substance or group
	Congeners; diastereomers;  compounds covered 
	CAS no. 

	Polybrominated diphenyl ethers (PBDE; sum of 6 specific congeners)§
	BDE 28
	41318-75-6

	
	BDE 47
	5436-43-1

	
	BDE 99
	60348-60-9

	
	BDE 100
	189084-64-8

	
	BDE 153
	68631-49-2

	
	BDE 154
	207122-15-4

	Hexachlorobenzene (HCB)
	-
	118-74-1

	Perfluorooctane sulfonate (PFOS) 
	-
	1763-23-1

	Dioxins and dioxin-like compounds (PCDD/F + dl-PCB)§#
	PCB 77 
	32598-13-3

	
	PCB 81
	70362- 50-4

	
	PCB 126
	57465-28-8

	
	PCB 169
	32774-16-6

	
	PCB 105
	32598-14-4

	
	PCB 114
	74472-37-0

	
	PCB 118
	31508-00-6

	
	PCB 156
	38380-08-4

	
	PCB 180
	35065-29-3

	Heptachlor and heptachlor epoxide
	Heptachlor 
	76-44-8

	
	Heptachlor epoxide
	1024-57-3

	Hexabromocyclododecane (HBCDD; sum of three specific diastereomers)§
	α-HBCDD
	134237-50-6

	
	β-HBCDD
	134237-51-7

	
	γ-HBCDD
	134237-52-8

	Hexachlorobutadiene (HCBD)
	-
	87-68-3

	Dicofol
	-
	115-32-2

	Mercury (Hg; as total Hg)
	-
	7439-97-6


§ groups of chemicals which contain several congeners or diastereomers (details and CAS no. are provided below, section “List of compounds covered in the substance groups”);
# only a selection of the in total 29 compounds listed. 




Table S2: 	Calculation of WHO TEQ for Dioxins and dioxin-like compounds
(PCDD/F + dl-PCB)
	Parameter [µg kg-1]
	Factor
	
	Parameter [µg kg-1]
	Factor

	2,3,7,8-TetraCDD
	1
	
	PCB 77
	0.0001

	1,2,3,7,8-PentaCDD
	1
	
	PCB 81
	0.0003

	1,2,3,4,7,8-HexaCDD
	0.1
	
	PCB 105
	0.00003

	1,2,3,6,7,8-HexaCDD
	0.1
	
	PCB 114
	0.00003

	1,2,3,7,8,9-HexaCDD
	0.1
	
	PCB 118
	0.00003

	1,2,3,4,6,7,8-HeptaCDD
	0.01
	
	PCB 123
	0.00003

	OctaCDD
	0.0003
	
	PCB 126
	0.1

	2,3,7,8-TetraCDF
	0.1
	
	PCB 156
	0.00003

	1,2,3,7,8-PentaCDF
	0.03
	
	PCB 157
	0.00003

	2,3,4,7,8-PentaCDF
	0.3
	
	PCB 167
	0.00003

	1,2,3,4,7,8-HexaCDF
	0.1
	
	PCB 169
	0.03

	1,2,3,6,7,8-HexaCDF
	0.1
	
	PCB 189
	0.00003

	1,2,3,7,8,9-HexaCDF
	0.1
	
	
	

	2,3,4,6,7,8-HexaCDF
	0.1
	
	
	

	1,2,3,4,6,7,8-HeptaCDF
	0.01
	
	
	

	1,2,3,4,7,8,9-HeptaCDF
	0.01
	
	
	

	OctaCDF
	0.0003
	
	
	





Table S3a: TMF for PBDE that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on lipid normalized data. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). 
	Substance or congener  
	TMF 
	Geometric mean TMF selected for normalization
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	BDE 28
	
	1.32
	
	
	
	

	BDE 28
	0.53
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Su et al., 2017) 

	BDE 28
	1.6
	x
	Lake Ontario, Can
	pelagic fish
	whole fish
	(Su et al., 2017) 

	BDE 28
	2.7
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Pérez-Fuentetaja et al., 2015) 

	BDE 28
	0.6
	
	Lago Maggiore, Italy
	pelagic
	fish fillet
	(Guzzella et al., 2018); (Poma et al., 2014) 

	BDE 47
	
	2.25
	
	
	
	

	BDE 47
	5.72 
	
	Lake Mjøsa, Norway
	pelagic
	fish fillet
	(Borgå et al., 2013)

	BDE 47
	5.82
	
	Lake Mjøsa, Norway
	pelagic
	fish fillet
	(Borgå et al., 2012)

	BDE 47
	6.95
	
	Lake Mjøsa, Norway
	pelagic
	fish fillet 
	(Jartun et al., 2019)

	BDE 47
	5.2
	
	Lake Winnipeg, Can
	pelagic
	fish fillet
	(Law et al., 2006b)

	BDE 47
	1.31
	
	Lake Baiyangdian, China
	benthopelagic
	fish fillet
	(Hu et al., 2010)

	BDE 47
	1.9
	
	Lake Erie, Can, USA
	benthopelagic
	whole fish
	(Pérez-Fuentetaja et al., 2015)

	BDE 47
	4.2
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Pérez-Fuentetaja et al., 2015)

	BDE 47
	6.34 ± 1.19
	x
	Lake Ontario, Can
	pelagic
	whole fish
	(Kurt-Karakus et al., 2019)

	BDE 47
	2.11
	x
	Lake Ontario, Can 
	pelagic fish
	whole fish
	(Su et al., 2017)

	BDE 47
	0.46
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Su et al., 2017)

	BDE 99
	
	1.21
	
	
	
	

	BDE 99
	2.95
	
	Lake Mjøsa, Norway
	pelagic
	fish fillet
	(Borgå et al., 2013)

	BDE 99
	2.43
	
	Lake Mjøsa, Norway
	pelagic
	fish fillet
	(Borgå et al., 2012)

	BDE 99
	1.39
	
	Lake Baiyangdian, China
	benthopelagic
	fish fillet
	(Hu et al., 2010)

	BDE 99
	6.36 ± 1.19
	x
	Lake Ontario, Can
	pelagic
	whole fish
	(Kurt-Karakus et al., 2019)

	BDE 99
	0.23
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Su et al., 2017)

	BDE 100
	
	2.16
	
	
	
	

	BDE 100
	1.82
	
	Lake Baiyangdian, China
	benthopelagic
	fish fillet
	(Hu et al., 2010)

	BDE 100
	0.44
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Su et al., 2017)

	BDE 100
	3.7
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Pérez-Fuentetaja et al., 2015)

	BDE 100
	6.18 ± 1.19
	x
	Lake Ontario, Can
	pelagic
	whole fish
	(Kurt-Karakus et al., 2019)

	BDE 153
	
	1.33
	
	
	
	

	BDE 153
	0.50
	
	Lakes Maggiore and Lugano, Italy
	pelagic
	fish fillet
	(Guzzella et al., 2018); (Poma et al., 2014)

	BDE 153
	2.08
	
	Lake Baiyangdian, China
	benthopelagic
	fish fillet
	(Hu et al., 2010)

	BDE 153
	0.28
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Su et al., 2017)

	BDE 153
	6.34 ± 1.23
	x
	Lake Ontario, Can
	pelagic
	whole fish
	(Kurt-Karakus et al., 2019)

	BDE 154
	
	2.11
	
	
	
	

	BDE 154
	1.65
	
	Lake Baiyangdian, China
	benthopelagic
	fish fillet
	(Hu et al., 2010)

	BDE 154
	9.46 ± 2.17
	x
	Lake Ontario, Can
	pelagic
	whole fish
	(Kurt-Karakus et al., 2019)

	BDE 154
	0.47
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Su et al., 2017)


x: TMFs included in geometric mean TMF; Can: Canada


Table S3b: TMF for sum PBDE that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on lipid normalized data. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). 
	Substance or congener  
	TMF 
	Geometric mean TMF
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	Sum PBDE$
	
	1.39
	
	
	
	

	Sum PBDE$
	1.51 (sum 9 congeners)
	
	Lake Baiyangdian, China
	benthopelagic
	fish fillet
	(Hu et al., 2010)

	Sum PBDE$
	3.6 (sum 40 congeners)
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Pérez-Fuentetaja et al., 2015)

	Sum PBDE$
	1.9 (sum 21 congeners)
	x
	Lake Ontario, Can 
	pelagic fish
	whole fish
	(Su et al., 2017)

	Sum PBDE$
	0.39 (sum 21 congeners)
	x
	Lake Erie, Can, USA
	pelagic fish
	whole fish
	(Su et al., 2017)


x: TMFs included in geometric mean TMF; 
$ sum of congeners that partly include - but are not restricted to - the WFD relevant congeners; Can: Canada

Table S3c: TMF for dioxine-like PCB that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on lipid normalized data. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). Bold value: TMF selected for data normalization.							
	Substance or congener 
	TMF 
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	PCB 77
	2.09
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 77
	2.54
	Lake Hartwell*, SC, USA
	benthopelagic
	whole fish
	(Walters et al., 2011)

	PCB 81
	2.67
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 126
	2.96
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 169
	3.20
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 105
	4.01
	Lake Hartwell*, SC, USA
	benthopelagic
	whole fish
	(Walters et al., 2011)

	PCB 105
	3.52
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 105
	1.46
	Lake Kernaalanjärvi, Finland
	benthopelagic
	fish fillet
	(Figueiredo et al., 2014)

	PCB 114
	4.66
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 114
	1.27
	Lake Kernaalanjärvi, Finland
	benthopelagic
	fish fillet
	(Figueiredo et al., 2014)

	PCB 118
	1.57
	Lake Kernaalanjärvi, Finland
	benthopelagic
	fish fillet
	(Figueiredo et al., 2014)

	PCB 118
	4.10
	Lake Hartwell*, SC, USA
	benthopelagic
	whole fish
	(Walters et al., 2011)

	PCB 118
	2.9
	Lake Como, Italy
	pelagic
	fish fillet
	(Villa et al., 2011)

	PCB 118
	3.40
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 118
	0.73
	Lago Maggiore, Italy
	pelagic
	fish fillet
	(Guzzella et al., 2018)

	PCB 156
	6.24
	Lake Hartwell*, SC, USA
	benthopelagic
	whole fish
	(Walters et al., 2011)

	PCB 156
	1.63
	Lake Kernaalanjärvi, Finland
	benthopelagic
	fish fillet
	(Figueiredo et al., 2014)

	PCB 156
	2.2
	Lake Como, Italy
	pelagic
	fish fillet
	(Villa et al., 2011)

	PCB 156
	4.06
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	PCB 180
	4.58
	Lake Mjøsa, Norway
	pelagic
	fish fillet
	(Borgå et al., 2013)

	PCB 180
	6.01
	Lake Mjøsa, Norway
	pelagic
	fish fillet
	(Borgå et al., 2012)

	PCB 180
	1.2
	Lake Erie, Can
	benthopelagic
	whole fish
	(McGoldrick et al., 2014)

	PCB 180
	1.79
	Lake Kernaalanjärvi, Finland
	benthopelagic
	fish fillet
	(Figueiredo et al., 2014)

	PCB 180
	4.3 ± 1.9
	17 lakes in Can and North USA
	benthopelagic
	fish fillet
	(Houde et al., 2008b)

	PCB 180
	3.8 ± 1.9
	5 lakes in Can and North USAa
	pelagic
	fish fillet
	(Houde et al., 2008b)

	PCB 180
	4.3
	Lake Como, Italy
	pelagic
	fish fillet
	(Villa et al., 2011)


* includes benthic organisms; Can: Canada; SC: South Carolina; 
a subgroup of the 17 lakes shown in the line above; Can: Canada


Table S3d: TMF for sum PCB that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on lipid normalized data. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). 
	Substance or congener
	TMF 
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	Sum PCBs$
	2.40 
	Lake Superior
	pelagic
	whole fish
	(Muir et al., 2004)

	Sum PCBs$
	1.6 (FWMF; sum of 20 congeners)
	Twelvemile Creek, SC, USA
	benthopelagic
	whole fish
	(Walters et al., 2008)

	Sum PCBs$
	3.09 (sum of 127 congeners)
	Lake Hartwell*, SC, USA
	benthopelagic
	whole fish
	(Walters et al., 2011)

	Sum PCBs$
	1.6 (FWMF; sum 7 chiral congeners)
	Lake Superior
	pelagic
	whole fish
	(Wong et al., 2004) 


	Sum PCBs$
	1.44 (sum 8 congeners?)
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Helm et al., 2008)

	Sum PCBs$
	2.8 (sum 31 congeners)
	Lake Como, Italy
	pelagic
	fish fillet
	(Villa et al., 2011)


$ sum of congeners that partly include - but are not restricted to - the WFD relevant congeners; 
* includes benthic organisms;  Can: Canada; SC: South Carolina 
FWMF: food web magnification factor (previously used term synonym for TMF)



Table S3e: TMF for HCB and HBCDD that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on lipid normalized data unless otherwise indicated. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). 
	Substance or diastereomer
	TMF 
	Geometric mean TMF selected for normalization
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	HCB
	
	2.24
	
	
	
	

	HCB
	2.4
	x
	Lake Como, Italy
	pelagic
	fish fillet
	(Villa et al., 2011) 

	HCB
	2.9 ± 1.7 
	
	17 lakes in Can and North USA
	benthopelagic
	fish fillet
	(Houde et al., 2008b)

	HCB
	2.1 ± 1.8 
	x
	5 lakes in Can and North USAa
	pelagic
	fish fillet
	(Houde et al., 2008b)

	α-HBCDD
	2.58
	
	Ponds, Dahuangpu Wetland Natural Conservation, Tianjin, China
	benthopelagic incl. herring gull
	fish fillet
	(Zhang et al., 2013)

	γ-HBCDD
	4.8
	
	Lake Winnipeg, Can
	pelagic
	fish fillet
	(Law et al., 2006a)

	Sum HBCDDs
	3.1
	
	Lake Winnipeg, Can
	pelagic
	fish fillet
	(Law et al., 2006a)

	Sum HBCDDs
	2.44
	
	Ponds, Dahuangpu Wetland Natural Conservation, Tianjin, China
	benthopelagic incl. herring gull
	fish fillet
	(Zhang et al., 2013)

	Sum HBCDDs
	2.23
	
	Lake Ontario, Can
	pelagic fish
	whole fish
	(Su et al., 2017)

	Sum HBCDDs
	6.3 (wet weight
	
	Lake Ontario, Can
	pelagic
	whole fish
	(Tomy et al., 2004)


x: TMFs included in geometric mean TMF;  
a subgroup of the 17 lakes shown in the line above; Can: Canada  
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Table S3f: TMF for PFOS that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on wet weight concentrations. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). Bold geometric mean: TMF chosen for data normalization.

	Substance 
	TMF 
	Geometric mean TMF (stream, whole fish)
	Geometric mean TMF (stream + lake, whole fish)
	Geometric mean TMF (lake, whole fish)
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	PFOS 
	
	2.60*
	3.13
	4.98 
	
	
	
	

	PFOS
	5.9 
	
	x
	x
	Lake Ontario, Can
	pelagic
	whole fish
	(Martin et al., 2004)

	PFOS
	6.9 
	
	
	
	Lake Mjøsa, Norway
	pelagic
	fish fillet 
	(Jartun et al., 2019)

	PFOS
	3.0
	
	
	
	Lake Mergozzo, Italy
	pelagic
	fish fillet
	(Mazzoni et al., 2020)

	PFOS
	4.2 ± 0.87 (sum PFOS)
	
	x
	x
	Lake Ontario, Can
	pelagic
	whole fish
	(Houde et al., 2008a)

	PFOS
	3.8 ± 0.98 (sum PFOS)
	
	x
	
	Lake Ontario, Can
	benthopelagic
	whole fish
	(Houde et al., 2008a)

	PFOS
	1.5 (sum linear + branched)
	x
	x
	
	River Orge*, France
	benthopelagic
	whole fish
	(Simonnet-Laprade et al., 2019b)

	PFOS
	2.4 – 4.1 (sum linear + branched, geometric mean: 2.90) 
	x
	x
	
	Rivers Rhône, Bourdre, Furan, Luynes, France
	benthopelagic
	whole fish (partly calculated with CF)
	(Simonnet-Laprade et al., 2019a)


x: TMFs included in geometric mean TMF; 
* includes benthic organisms; 
CF: conversion factor fillet to whole fish; 
Can: Canada 

Table S3g: TMFs for mercury that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on wet weight data unless otherwise indicated. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). Bold value: TMF chosen for data normalization.
	Substance 
	TMF 
	TMF  (stream)
	Geometric mean (stream + lake)
	Geometric mean (lake)
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	
	
	4.73*
	4.31*
	4.12
	
	
	
	

	Hg
	4.9 – 13 (mean 6 years: 7.06)
	
	x
	x
	Lake Mjøsa, Norway
	pelagic
	fish fillet 
	(Jartun et al., 2019)

	Hg
	2.4
	
	x
	x
	Lake Mergozzo, Italy
	pelagic
	fish fillet
	(Mazzoni et al., 2020)

	Hg
	1.3 – 2.5 (dry weight; mean: 1.9)
	
	
	
	21 rivers, New Brunswick, Can 
	Benthopelagic incl. biofilm
	fish fillet 
	(Jardine et al., 2013)
increment Δ15N 2.0‰

	Hg
	2.79 
	
	
	
	21 rivers, New Brunswick, Can 
	Benthopelagic incl. biofilm
	fish fillet 
	(Jardine et al., 2013)
increment Δ15N 2.0‰.; recalculated with ww data given by (Lavoie et al., 2013)

	Hg
	1.6 – 4.8 (dry weight)
	
	
	
	21 rivers, New Brunswick, Can 
	Benthopelagic incl. biofilm
	fish fillet 
	(Jardine et al., 2013)
increment Δ15N 3.4‰

	Hg
	4.73 
	x
	x
	
	21 rivers, New Brunswick, Can 
	Benthopelagic incl. biofilm
	fish fillet 
	(Jardine et al., 2013)
increment Δ15N 3.4‰; recalculated with ww data given by (Lavoie et al., 2013)

	Hg
	5.4 (lipid weight)
	
	
	
	River Laagen, Norway
	benthopelagic
	fish fillet
	(Govaerts et al., 2018)

	Hg
	3.98 (lipid weight)
	
	
	
	Lago Maggiore, Italy
	pelagic
	fish fillet
	(Guzzella et al., 2018)

	MeHg

	2.8 – 6.0 (dry weight; mean: 3.5)
	
	
	
	21 rivers, New Brunswick, Can 
	Benthopelagic incl. biofilm
	fish fillet 
	(Jardine et al., 2013)
increment Δ15N: 2.0‰ 

	MeHg
	5.6 – 21.2 (dry weight)
	
	
	
	21 rivers, New Brunswick, Can 
	Benthopelagic incl. biofilm
	fish fillet 
	(Jardine et al., 2013) increment Δ15N 3.4‰


x: TMFs included in geometric mean TMF; 
* includes benthic organisms; 
Can: Canada

 Table S3h: TMF for WFD-priority substances that refer to freshwater ecosystems in the temperate zone (Europe, North America, North China). TMFs are based on lipid normalized data. For all TMFs, the correlation between TL and log-transformed concentrations was significant (p ≤ 0.1). 
	Substance 
	TMF 
	Water body
	Type of aquatic food web
	Analyzed fish tissue
	Source 

	Heptachlor 

	0.33

	Lake Superior
	benthopelagic
	Lake Superior: fish fillet (lake trout) and whole fish
	(Walters et al., 2016) with data from (Kucklick and Baker, 1998) 

	Heptachlor epoxide
	4.93
	Lake Superior; arctic marine food web
	benthopelagic or pelagic + marine mammals
	Lake Superior: fish fillet (lake trout) and whole fish;
Arctica: whole fish, blubber + muscle of mammals
	(Walters et al., 2016) with data from (Kucklick and Baker, 1998) (Lake Superior) and (Hoekstra et al., 2003) (Arctica)

	HCBD
	(no TMF available; no evidence on biomagnification; TMF set as 1.0)
	
	
	whole fish
	(Lecloux, 2004); WFD fact sheet HCBD (EC, 2005) referring to (Goldbach et al., 1976)

	Dicofol
	0.75 (estimated with an aquatic food web model)
	
	
	
	(Kidd et al., 2019) and references cited therein


Table S4: 	Effect of TMF choice on TL 4 normalized mercury and PFOS concentrations (µg kg-1 ww) in composite samples of fillet (F) and whole fish (W) from the rivers Moselle (M) and Havel (H). Shaded: data for the EQS-relevant fish tissue.
	Sample

	Hg [µg kg-1 ww]
	PFOS [µg kg-1 ww]
	

	
	measured
	TMF 4.73a
geometric mean for stream ecosystems and Δ15N of 3.4 ‰ (Jardine et al., 2013), recalculated to ww based on data given (Lavoie et al., 2013)
	TMF 4.31a
geometric mean for stream and lake ecosystems (Jardine et al., 2013; Lavoie et al., 2013; Jartun et al., 2019; Mazzoni et al., 2020) 
	TMF 4.12a
Geometric mean for lake ecosystems (Jartun et al., 2019; Mazzoni et al., 2020)
	measured
	TMF 2.60b
geometric mean for stream ecosystems (Simonnet-Laprade et al., 2019a; Simonnet-Laprade et al., 2019b)
	TMF 3.13b 
geometric mean for stream and lake ecosystems (Martin et al., 2004; Houde et al., 2008a; Simonnet-Laprade et al., 2019a; Simonnet-Laprade et al., 2019b)
	TMF 4.98b
geometric mean for lake ecosystems (Martin et al., 2004; Houde et al., 2008a)

	Moselle, fillet 
	

	chub 1 M F
	64.2
	355
	320
	305
	5.32
	15.2
	18.7
	31.1

	chub 2 M F
	60.4
	286
	260
	249
	4.86
	12.6
	15.2
	24.2

	roach 1 M F
	14.4
	68.1
	62.1
	59.3
	4.40
	11.4
	13.8
	21.9

	roach 2 M F
	13.8
	55.9
	51.4
	49.3
	4.22
	10.0
	11.8
	17.9

	perch 1 M F
	82.1
	95.9
	95.0
	94.6
	11.1
	12.2
	12.4
	13.0

	perch 2 M F
	121
	165
	162
	161
	15.2
	18.4
	19.1
	21.0

	factor max/min
	8.77
	6.35
	6.23
	6.17
	3.60
	1.85
	1.62
	2.39

	Moselle, whole fish 
	

	chub 1 M W
	45.9
	254
	229
	218
	13.8
	39.5
	48.4
	80.7

	chub 2 M W
	46.2
	219
	199
	190
	14.9
	38.7
	46.6
	74.2

	roach 1 M W
	12.4
	58.7
	53.4
	51.1
	12.1
	31.5
	37.9
	60.3

	roach 2 M W
	10.2
	41.3
	38.0
	36.6
	12.3
	29.1
	34.3
	52.2

	perch 1 M W
	67.9
	79.3
	78.6
	78.2
	36.5
	40.2
	40.9
	42.9

	perch 2 M W
	83.0
	113
	111
	110
	51.4
	62.2
	64.6
	70.9

	factor max/min
	8.14
	6.14
	6.03
	5.97
	4.25
	2.14
	1.88
	1.88


a: analyzed fish tissue in studies used for TMF derivation: fillet; b: analyzed fish tissue in studies used for TMF derivation: whole fish.
	Sample

	Hg [µg kg-1 ww]
	PFOS [µg kg-1 ww]
	

	
	measured
	TMF 4.73a
geometric mean for stream ecosystems and Δ15N of 3.4 ‰ (Jardine et al., 2013), recalculated to ww based on data given (Lavoie et al., 2013) 
	TMF 4.31a
geometric mean for stream and lake ecosystems (Jardine et al., 2013; Lavoie et al., 2013; Jartun et al., 2019; Mazzoni et al., 2020) 
	TMF 4.12a
Geometric mean for lake ecosystems (Jartun et al., 2019; Mazzoni et al., 2020)
	measured
	TMF 2.60b
geometric mean for stream ecosystems (Simonnet-Laprade et al., 2019a; Simonnet-Laprade et al., 2019b)
	TMF 3.13b 
geometric mean for stream and lake ecosystems (Martin et al., 2004; Houde et al., 2008a; Simonnet-Laprade et al., 2019a; Simonnet-Laprade et al., 2019b)
	TMF 4.98b
geometric mean for lake ecosystems (Martin et al., 2004; Houde et al., 2008a)

	Havel, fillet 
	

	roach 1 H F
	28.9
	85.8
	80.4
	77.9
	1.56
	3.05
	3.47
	4.80

	roach 2 H F
	37.3
	129
	120
	116
	1.80
	3.87
	4.48
	6.50

	bream 1 H F
	21.0
	116
	105
	99.7
	4.77
	13.6
	16.7
	27.9

	bream 2 H F
	39.4
	160
	147
	141
	4.64
	11.0
	13.0
	19.7

	perch 1 H F
	40.7
	55.5
	54.5
	54.0
	13.4
	16.2
	16.8
	18.5

	perch 2 H F
	50.9
	50.9
	50.9
	50.9
	16.0
	16.0
	16.0
	16.0

	factor max/min
	2.42
	3.13
	2.88
	2.77
	10.26
	5.33
	4.86
	5.81

	Havel, whole fish 
	

	roach 1 H W
	25.1
	74.5
	69.8
	67.6
	4.82
	9.41
	10.7
	14.8

	roach 2 H W
	30.0
	104
	96.5
	93.1
	4.05
	8.70
	10.1
	14.6

	bream 1 H W
	18.3
	101
	91.3
	86.9
	11.4
	32.6
	40.0
	66.7

	bream 2 H W
	29.7
	120
	111
	106
	11.4
	26.9
	31.8
	48.4

	perch 1 H W
	31.1
	42.4
	41.7
	41.3
	40.5
	49.0
	50.9
	55.8

	perch 2 H W
	36.5
	36.5
	36.5
	36.5
	50.6
	50.6
	50.6
	50.6

	factor max/min
	1.99
	3.29
	3.03
	2.91
	12.49
	5.82
	5.04
	4.56


a: analyzed fish tissue in studies used for TMF derivation: fillet; b: analyzed fish tissue in studies used for TMF derivation: whole fish.

Table S5: 	Fish monitoring data from two river sites in Germany (Moselle (M) and Havel (H)), fillet (F) and whole fish (W) composite samples. Data are measured µg kg-1 wet weight (ww) concentrations. PCDD/F+ dl-PCB are given as WHO2005-TEQ (calculated excluding congener concentrations below LOQ). EQS exceedances are written in bold. Shaded: data for the EQS-relevant fish tissue.
	
	PCDD/F+ dl-PCB WHO2005-TEQ, excl. 
< LOQ
	PCDD/F WHO2005-TEQ, excl. 
< LOQ
	dl-PCB WHO2005-TEQ, excl. 
< LOQ
	PBDE sum (6 congeners, excl. < LOQ)
	HBCDD (sum α-, β-, γ-HBCDD)
	PFOS
	HCB
	Hg
	TL of fish sample
	Lipid content (%)

	Measured
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	
	

	EQS [µg kg-1 ww]
	0.0065
	-
	-
	0.0085
	167
	9.1
	10
	20
	
	

	Moselle, fillet 

	chub 1 M F
	0.00118
	0.00016
	0.00101
	1.07
	1.15
	5.32
	0.20
	64.2
	2.9
	1.3

	chub 2 M F
	0.00104
	0.00014
	0.00090
	1.23
	1.08
	4.86
	0.21
	60.4
	3.0
	1.2

	roach 1 M F
	0.00027
	0.00005
	0.00022
	0.30
	1.73
	4.40
	0.14
	14.4
	3.0
	1.3

	roach 2 M F
	0.00072
	0.00012
	0.00060
	0.65
	0.60
	4.22
	0.22
	13.8
	3.1
	2.3

	perch 1 M F
	0.00101
	0.00013
	0.00088
	1.36
	1.18
	11.1
	0.16
	82.1
	3.9
	0.61

	perch 2 M F
	0.00099
	0.00016
	0.00083
	1.30
	3.84
	15.2
	0.20
	121
	3.8
	1.1

	factor max/min
	4.37
	3.20
	4.59
	4.53
	6.38
	3.60
	1.57
	8.77
	
	

	Moselle, whole fish 

	chub 1 M W
	0.00568
	0.00076
	0.00493
	4.98
	3.57
	13.8
	0.51
	45.9
	2.9
	4.4

	chub 2 M W
	0.00599
	0.00099
	0.00500
	6.57
	3.52
	14.9
	0.64
	46.2
	3.0
	4.6

	roach 1 M W
	0.00194
	0.00041
	0.00153
	7.10
	2.34
	12.1
	0.54
	12.4
	3.0
	6.0

	roach 2 M W
	0.00227
	0.00058
	0.00169
	2.51
	1.70
	12.3
	0.66
	10.2
	3.1
	7.0

	perch 1 M W
	0.00415
	0.00090
	0.00325
	6.45
	18.2
	36.5
	0.33
	67.9
	3.9
	1.8

	perch 2 M W
	0.00767
	0.00161
	0.00606
	9.93
	8.17
	51.4
	0.69
	83.0
	3.8
	5.0

	factor max/min
	3.95
	3.93
	3.96
	3.96
	10.7
	4.25
	2.09
	8.14
	
	

	
Havel, fillet

	roach 1 H F
	0.00125
	0.00013
	0.00112
	0.25
	2.21
	1.56
	0.27
	28.9
	3.3
	1.2

	roach 2 H F
	0.00246
	0.00023
	0.00223
	0.70
	1.58
	1.80
	0.23
	37.3
	3.2
	1.5

	bream 1 H F
	0.00188
	0.00021
	0.00167
	0.38
	1.10
	4.77
	0.61
	21.0
	2.9
	1.3

	bream 2 H F
	0.00393
	0.00055
	0.00338
	0.42
	0.94
	4.64
	0.25
	39.4
	3.1
	1.8

	perch 1 H F
	0.00095
	0.00011
	0.00084
	0.17
	1.43
	13.4
	0.17
	40.7
	3.8
	0.94

	perch 2 H F
	0.00111
	0.00011
	0.00100
	0.18
	0.69
	16.0
	0.14
	50.9
	4.0
	0.96

	factor max/min
	4.14
	5.00
	4.02
	4.25
	3.19
	10.26
	4.36
	2.42
	
	

	Havel, whole fish 

	roach 1 H W
	0.01595
	0.00188
	0.01409
	1.37
	1.84
	4.82
	1.25
	25.1
	3.3
	5.6

	roach 2 H W
	0.01283
	0.00122
	0.01160
	3.08
	2.97
	4.05
	1.47
	30.0
	3.2
	5.8

	bream 1 H W
	0.00789
	0.00101
	0.00688
	1.92
	1.14
	11.4
	2.67
	18.3
	2.9
	4.1

	bream 2 H W
	0.01590
	0.00246
	0.01345
	1.77
	1.95
	11.4
	1.47
	29.7
	3.1
	5.5

	perch 1 H W
	0.01162
	0.00131
	0.01029
	1.71
	3.12
	40.5
	1.07
	31.1
	3.8
	3.4

	perch 2 H W
	0.00893
	0.00104
	0.00791
	2.45
	1.58
	50.6
	1.56
	36.5
	4.0
	6.8

	factor max/min
	2.02
	2.44
	2.05
	2.25
	2.74
	12.5
	2.50
	1.99
	
	


Table S6: 	Fish monitoring data from two river sites in Germany (Moselle (M) and Havel (H)), fillet (F) and whole fish (W) composite samples. Data are µg kg-1 wet weight (ww) concentrations normalized to trophic level (TL) 4. PCDD/F+ dl-PCB are given as WHO2005-TEQ (calculated excluding congener concentrations below LOQ). EQS exceedances are written in bold. Shaded: data for the EQS-relevant fish tissue.
	
	PCDD/F+ dl-PCB WHO2005-TEQ excl. 
< LOQ
	PCDD/F WHO2005-TEQ, excl. 
< LOQ
	dl-PCB WHO2005-TEQ, excl. 
< LOQ
	PBDE sum (EQS-conform)
	HBCDD (sum α-, β-, γ-HBCDD)
	PFOS
	HCB
	Hg
	TL of fish sample
	Lipid content 
(%)

	TL 4 normalized 
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	[µg kg-1 ww]
	
	

	Applied TMF
	2.96
	2.3
	2.96
	2.25
	2.23
	2.60
	2.24
	4.73
	
	

	EQS [µg kg-1 ww]
	0.0065
	-
	-
	0.0085
	167
	9.1
	10
	20
	
	

	Moselle, fillet 

	chub 1 M F
	0.0039
	0.0004
	0.0033
	2.61
	2.78
	15.2
	0.486
	355
	2.9
	1.3

	chub 2 M F
	0.0031
	0.0003
	0.0027
	2.77
	2.41
	12.6
	0.470
	286
	3.0
	1.2

	roach 1 M F
	0.0008
	0.0001
	0.0007
	0.68
	3.86
	11.4
	0.314
	68.1
	3.0
	1.3

	roach 2 M F
	0.0019
	0.0003
	0.0016
	1.35
	1.24
	9.97
	0.455
	55.9
	3.1
	2.3

	perch 1 M F
	0.0011
	0.0001
	0.0010
	1.47
	1.28
	12.2
	0.173
	95.9
	3.9
	0.61

	perch 2 M F
	0.0012
	0.0002
	0.0010
	1.53
	4.51
	18.4
	0.235
	165
	3.8
	1.1

	factor max/min
	4.87
	3.48
	5.12
	4.10
	3.64
	1.85
	2.80
	6.35
	
	

	Moselle, whole fish  

	chub 1 M W
	0.0187
	0.0019
	0.0163
	12.2
	8.63
	39.5
	1.24
	254
	2.9
	4.4

	chub 2 M W
	0.0177
	0.0023
	0.0148
	14.8
	7.85
	38.7
	1.43
	219
	3.0
	4.6

	roach 1 M W
	0.0057
	0.0009
	0.0045
	16.0
	5.22
	31.5
	1.21
	58.7
	3.0
	6.0

	roach 2 M W
	0.0060
	0.0012
	0.0045
	5.21
	3.50
	29.1
	1.36
	41.3
	3.1
	7.0

	perch 1 M W
	0.0046
	0.0010
	0.0036
	6.99
	19.7
	40.2
	0.358
	79.3
	3.9
	1.8

	perch 2 M W
	0.0095
	0.0019
	0.0075
	11.7
	9.59
	62.2
	0.811
	113
	3.8
	5.0

	factor max/min
	4.05
	2.41
	4.49
	3.07
	5.64
	2.14
	4.01
	6.14
	
	

	
Havel, fillet  

	roach 1 H F
	0.0027
	0.0002
	0.0024
	0.441
	3.87
	3.05
	0.475
	85.8
	3.3
	1.2

	roach 2 H F
	0.0059
	0.0004
	0.0053
	1.34
	3.00
	3.87
	0.438
	129
	3.2
	1.5

	bream 1 H F
	0.0062
	0.0005
	0.0055
	0.930
	2.66
	13.6
	1.48
	116
	2.9
	1.3

	bream 2 H F
	0.0104
	0.0012
	0.0090
	0.865
	1.93
	11.0
	0.517
	160
	3.1
	1.8

	perch 1 H F 
	0.0012
	0.0001
	0.0010
	0.194
	1.68
	16.2
	0.200
	55.5
	3.8
	0.94

	perch 2 H F
	0.0011
	0.0001
	0.0010
	0.176
	0.692
	16.0
	0.140
	50.9
	4.0
	0.96

	factor max/min
	9.40
	10.6
	8.98
	7.62
	5.60
	5.33
	10.6
	3.13
	
	

	Havel, whole fish  

	roach 1 H W
	0.0341
	0.0034
	0.0301
	2.42
	3.23
	9.41
	2.20
	74.5
	3.3
	5.6

	roach 2 H W
	0.0306
	0.0024
	0.0276
	5.89
	5.64
	8.70
	2.80
	104
	3.2
	5.8

	bream 1 H W
	0.0260
	0.0025
	0.0227
	4.68
	2.75
	32.6
	6.48
	101
	2.9
	4.1

	bream 2 H W
	0.0422
	0.0052
	0.0357
	3.67
	4.01
	26.9
	3.04
	120
	3.1
	5.5

	perch 1 H W
	0.0144
	0.0015
	0.0128
	2.01
	3.66
	49.0
	1.26
	42.4
	3.8
	3.4

	perch 2 H W
	0.0089
	0.0010
	0.0079
	2.45
	1.58
	50.6
	1.56
	36.5
	4.0
	6.8

	factor max/min
	4.73
	5.01
	4.52
	2.93
	3.57
	5.82
	5.16
	3.29
	
	







Table S7: 	Uncertainty of TL normalization, example PBDE; comparison of the original measured fillet data to the normalized fillet concentrations calculated with the lowest and highest TMF selected and the geometric mean (Table 3).
	PBDE (sum WFD relevant congeners) 
	PBDE sum, measured 
	PBDE sum, normalized with TMF = 0.46
[µg kg-1 ww]
	PBDE sum, normalized with TMF = 2.25 
[µg kg-1 ww]
	PBDE sum, normalized with TMF = 6.34 
[µg kg-1 ww]
	minimum normalized PBDE concentration [% of measured 
	maximum normalized PBDE concentration [% of measured]

	EQS#
	0.0085
	0.0085
	0.0085
	0.0085
	-
	-

	Moselle, fillet samples

	chub 1 M F
	1.07
	0.46
	2.61
	8.16
	43
	763

	chub 2 M F
	1.23
	0.57
	2.77
	7.80
	46
	634

	roach 1 M F
	0.30
	0.14
	0.68
	1.90
	46
	634

	roach 2 M F
	0.65
	0.32
	1.35
	3.43
	50
	527

	perch 1 M F
	1.36
	1.26
	1.47
	1.64
	93
	120

	perch 2 M F
	1.30
	1.11
	1.53
	1.88
	86
	145

	factor max/min
	4.5
	9.1
	4.1
	5.0
	
	

	Havel, fillet samples

	roach 1 H F
	0.25
	0.15
	0.44
	0.91
	58
	364

	roach 2 H F
	0.70
	0.38
	1.34
	3.07
	54
	438

	bream 1 H F
	0.38
	0.16
	0.93
	2.91
	43
	763

	bream 2 H F
	0.42
	0.21
	0.87
	2.20
	50
	527

	perch 1 H F
	0.17
	0.14
	0.19
	0.24
	86
	145

	perch 2 H F
	0.18
	0.18
	0.18
	0.18
	100
	100

	factor max/min
	4.2
	2.7
	7.6
	17.5
	
	


# all concentrations (measured and TL-normalized) are exceeding the EQS. 

Table S8: 	Uncertainty of TL normalization, example HCB; comparison of the original measured fillet data to the normalized fillet concentrations calculated with the lowest and highest TMF selected and the geometric mean (Table 3).
	HCB
	HCB, measured 
	HCB, normalized with TMF = 2.1
[µg kg-1 ww]
	HCB, normalized with TMF = 2.24 
[µg kg-1 ww]
	HCB, normalized with TMF = 2.4 
[µg kg-1 ww]
	minimum normalized HCB concentration [% of measured 
	maximum normalized HCB concentration [% of measured]

	EQS#
	10
	10
	10
	10
	-
	-

	Moselle, fillet samples

	chub 1 M F
	0.20
	0.45
	0.49
	0.52
	226
	262

	chub 2 M F
	0.21
	0.44
	0.47
	0.50
	210
	240

	roach 1 M F
	0.14
	0.29
	0.31
	0.34
	210
	240

	roach 2 M F
	0.22
	0.43
	0.45
	0.48
	195
	220

	perch 1 M F
	0.16
	0.17
	0.17
	0.17
	108
	109

	perch 2 M F
	0.20
	0.23
	0.24
	0.24
	116
	119

	factor max/min
	1.6
	2.6
	2.8
	3.0
	
	

	Havel, fillet samples

	roach 1 H F
	0.27
	0.45
	0.47
	0.50
	168
	185

	roach 2 H F
	0.23
	0.42
	0.44
	0.46
	181
	201

	bream 1 H F
	0.61
	1.38
	1.48
	1.60
	226
	262

	bream 2 H F
	0.25
	0.49
	0.52
	0.55
	195
	220

	perch 1 H F
	0.17
	0.20
	0.20
	0.20
	116
	119

	perch 2 H F
	0.14
	0.14
	0.14
	0.14
	100
	100

	factor max/min
	4.4
	9.9
	10.6
	11.4
	
	


# no concentration (measured and TL-normalized) exceeds the EQS. 

Table S9: 	Uncertainty of TL normalization, example PFOS; comparison of the original measured fillet data to the normalized fillet concentrations calculated with the lowest and highest TMF selected and the geometric mean (Table 3).
	PFOS 
	PFOS, measured 
	PFOS, normalized with TMF = 1.5
[µg kg-1 ww]
	PFOS, normalized with TMF = 2.60
[µg kg-1 ww]
	PFOS, normalized with TMF = 4.1 
[µg kg-1 ww]
	minimum normalized PFOS concentration [% of measured 
	maximum normalized PFOS concentration in % of measured 

	EQS#
	9.1
	9.1
	9.1
	9.1
	-
	-

	Moselle, fillet samples

	chub 1 M F
	5.3
	8.3
	15.2
	25.1
	156
	472

	chub 2 M F
	4.9
	7.3
	12.6
	19.9
	150
	410

	roach 1 M F
	4.4
	6.6
	11.4
	18.0
	150
	410

	roach 2 M F
	4.2
	6.1
	10.0
	15.0
	144
	356

	perch 1 M F
	11.1
	11.6
	12.2
	12.8
	104
	115

	perch 2 M F
	15.2
	16.5
	18.4
	20.2
	108
	133

	factor max/min
	3.6
	2.7
	1.8
	2.0
	
	

	Havel, fillet samples

	roach 1 H F
	1.6
	2.1
	3.0
	4.2
	133
	269

	roach 2 H F
	1.8
	2.5
	3.9
	5.6
	138
	309

	bream 1 H F
	4.8
	7.5
	13.6
	22.5
	156
	472

	bream 2 H F
	4.6
	6.7
	11.0
	16.5
	144
	356

	perch 1 H F
	13.4
	14.5
	16.2
	17.8
	108
	133

	perch 2 H F
	16.0
	16.0
	16.0
	16.0
	100
	100

	factor max/min
	10.3
	7.7
	5.3
	5.4
	
	


# bold printed concentrations (measured and TL-normalized) are exceeding the EQS. 
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