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SI Table 1	Relative Effect Potency (REP) values of halogenated carbazoles for 72 h incubation period were obtained from the results of this study while WHO 2005 TEFs for PCDDs, PCDFs, and PCBs were those from the experiments by (van den Berg et al. 2006). 
	REP / TEF
	Compound
	Congeners
	Values  

	
	
	
	

	REP	
	Halogenated carbazoles
	3-Chlorocarbazole
	4.6E-05

	
	
	3,6-Dichlorocarbazole
	9.1E-05

	
	
	3,6-Dibromocarbazole
	1.3E-04

	
	
	
	

	
	
	
	

	WHO 2005 TEF
	PCDD 
	2,3,7,8-TCDD
	1

	
	
	1,2,3,7,8-PeCDD
	1

	
	
	1,2,3,4,7,8-HxCDD
	0.1

	
	
	1,2,3,6,7,8-HxCDD
	0.1

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

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

	
	
	1,2,3,4,6,7,8,9-OCDD
	0.0003

	
	
	
	

	
	PCDF 
	2,3,7,8-TCDF
	0.1

	
	
	1,2,3,7,8-PeCDF
	0.03

	
	
	2,3,4,7,8-PeCDF
	0.3

	
	
	1,2,3,4,7,8-HxCDF
	0.1

	
	
	1,2,3,6,7,8-HxCDF
	0.1

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

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

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

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

	
	
	OCDF
	0.0003
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SI Table 1	Relative Effect Potency (REP) values of halogenated carbazoles were obtained from this study while WHO 2005 TEFs for PCDDs, PCDFs, and PCBs were those from the experiments by (van den Berg et al. 2006).
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	PCB 
	2,4,4'-Trichlorobiphenyl (PCB 28)
	

	
	
	2,2',5,5'-Tetrachlorobiphenyl (PCB 52)
	

	
	
	2,2',4,5,5'-Pentachlorobiphenyl (PCB 101)
	

	
	
	2,2',3,4,4',5'-Hexachlorobiphenyl(PCB 138)
	

	
	
	2,2',4,4',5,5'-Hexachlorobiphenyl (PCB 153)
	

	
	
	2,2',3,4,4',5,5'-Heptachlorobiphenyl (PCB180)
	

	
	
	
	

	
	
	3,3',4,4'-Tetrachlorobiphenyl (PCB 77)
	0.0001

	
	
	3,4,4',5-Tetrachlorobiphenyl (PCB (81)
	0.0003

	
	
	3,3',4,4',5-Pentachlorobiphenyl (PCB 126)
	0.1

	
	
	3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169)
	0.03

	
	
	
	

	
	
	2,3,3',4,4'-Pentachlorobiphenyl (PCB 105)
	0.00003

	
	
	2,3,4,4',5-Pentachlorobiphenyl (PCB 114)
	0.00003

	
	
	2,3',4,4',5-Pentachlorobiphenyl (PCB118)
	0.00003

	
	
	2',3,4,4',5-Pentachlorobiphenyl (PCB 123)
	0.00003

	
	
	2,3,3',4,4',5-Hexachlorobiphenyl (PCB 156)
	0.00003

	
	
	2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157)
	0.00003

	
	
	2,3',4,4',5,5'-Hexachlorobiphenyl (PCB 167)
	0.00003

	
	
	2,3,3',4,4',5,5'-Heptachlorobiphenyl (PCB 189)
	0.00003
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SI Table 2.	 Concentrations (ng/g dw) of PCDDs and PCDFs analyzed in the humic layer of soil samples from the selected regions in the Federal Republic of Germany. Their respective WHO 2005 TEFs have been included.  
	TCDD & TCDF (ng/g dw)  / Regions
	WHO 2005 TEF
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11

	
	
	
	
	
	
	
	
	
	
	
	
	

	2,3,7,8-Tetrachlorodibenzo-p-dioxin
	1
	8,6E-04
	n.d.
	1,8E-03
	1,0E-03
	n.d.
	n.d.
	1,4E-03
	1,9E-03
	n.d.
	2,1E-03
	7,8E-04

	1,2,3,7,8-Pentachlorodibenzo-p-dioxin
	1
	2,8E-03
	6,5E-03
	8,3E-03
	7,3E-03
	1,2E-02
	3,5E-03
	6,9E-03
	9,0E-03
	2,9E-03
	9,1E-03
	7,5E-03

	1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
	0,1
	2,4E-03
	5,4E-03
	6,5E-03
	5,1E-03
	6,4E-03
	5,0E-03
	8,0E-03
	7,1E-03
	2,9E-03
	7,9E-03
	4,5E-03

	1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
	0,1
	4,6E-03
	9,1E-03
	1,5E-02
	9,4E-03
	1,6E-02
	4,3E-03
	1,1E-02
	1,6E-02
	3,7E-03
	1,7E-02
	1,0E-02

	1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
	0,1
	2,9E-03
	7,0E-03
	1,1E-02
	7,0E-03
	1,6E-02
	4,2E-03
	8,4E-03
	8,6E-03
	2,9E-03
	1,1E-02
	6,6E-03

	1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
	0,01
	3,8E-02
	7,2E-02
	1,1E-01
	7,9E-02
	1,3E-01
	4,3E-02
	9,4E-02
	1,4E-01
	2,4E-02
	1,8E-01
	7,3E-02

	1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin
	0,0003
	1,2E-01
	2,4E-01
	3,9E-01
	2,5E-01
	5,0E-01
	2,1E-01
	3,6E-01
	5,7E-01
	8,6E-02
	6,9E-01
	2,9E-01

	
	
	
	
	
	
	
	
	
	
	
	
	

	2,3,7,8-Tetrachlorodibenzofuran
	0,1
	1,0E-02
	2,0E-02
	3,0E-02
	1,8E-02
	1,2E-02
	1,6E-02
	1,4E-02
	3,4E-02
	1,2E-02
	2,9E-02
	1,5E-02

	1,2,3,7,8-Pentachlorodibenzofuran
	0,03
	8,9E-03
	2,4E-02
	5,1E-02
	1,5E-02
	1,2E-02
	2,8E-02
	1,6E-02
	8,3E-03
	4,0E-03
	6,8E-03
	1,3E-02

	2,3,4,7,8-Pentachlorodibenzofuran
	0,3
	1,0E-02
	2,9E-02
	3,6E-02
	1,9E-02
	1,6E-02
	1,4E-02
	2,9E-02
	2,8E-02
	8,6E-03
	3,0E-02
	2,0E-02

	1,2,3,4,7,8-Hexachlorodibenzofuran
	0,1
	8,4E-03
	2,7E-02
	5,5E-02
	1,7E-02
	1,6E-02
	1,9E-02
	3,9E-02
	3,3E-02
	8,3E-03
	2,5E-02
	1,8E-02

	1,2,3,6,7,8-Hexachlorodibenzofuran
	0,1
	7,7E-03
	2,5E-02
	3,7E-02
	1,6E-02
	9,8E-03
	1,9E-02
	3,2E-02
	2,4E-02
	6,9E-03
	2,3E-02
	1,5E-02

	1,2,3,7,8,9-Hexachlorodibenzofuran
	0,1
	1,5E-03
	4,0E-03
	1,3E-02
	3,1E-03
	3,5E-03
	3,6E-03
	3,4E-03
	1,6E-03
	1,2E-03
	2,8E-03
	1,6E-03

	2,3,4,6,7,8-Hexachlorodibenzofuran
	0,1
	5,9E-03
	2,1E-02
	3,2E-02
	1,4E-02
	1,4E-02
	1,2E-02
	2,6E-02
	1,9E-02
	6,5E-03
	2,1E-02
	1,5E-02

	1,2,3,4,6,7,8-Heptachlorodibenzofuran
	0,01
	2,3E-02
	8,7E-02
	2,3E-01
	5,7E-02
	4,6E-02
	6,9E-02
	1,4E-01
	9,3E-02
	2,6E-02
	1,0E-01
	7,5E-02

	1,2,3,4,7,8,9-Heptachlorodibenzofuran
	0,01
	2,2E-03
	1,0E-02
	2,6E-02
	5,6E-03
	4,4E-03
	1,1E-02
	1,4E-02
	7,7E-03
	2,3E-03
	5,8E-03
	5,5E-03

	1,2,3,4,6,7,8,9-Octachlorodibenzofuran
	0,0003
	1,9E-02
	9,5E-02
	3,1E-01
	5,2E-02
	3,8E-02
	8,1E-02
	1,8E-01
	1,4E-01
	2,5E-02
	1,2E-01
	9,7E-02

	
	
	
	
	
	
	
	
	
	
	
	
	







SI Table 3 Concentrations (ng/g dw) of PCBs in the humic layer of soil samples from the selected regions in the Federal Republic of Germany. Their respective WHO 2005 TEFs have been included.  
	Indicator PCB (ng/g dw)  / Regions
	WHO TEF 2005
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11

	
	
	
	
	
	
	
	
	
	
	
	
	

	2,4,4'-Trichlorobiphenyl
	
	0,4
	0,5
	0,2
	0,2
	0,3
	0,6
	0,0
	0,2
	0,1
	0,1
	1,2

	2,2',5,5'-Tetrachlorobiphenyl
	
	0,2
	1,7
	0,4
	0,3
	0,3
	0,4
	0,1
	0,6
	0,1
	0,3
	6,6

	2,2',4,5,5'-Pentachlorobiphenyl
	
	2,0
	13,3
	2,7
	4,2
	2,5
	3,6
	0,5
	7,6
	0,8
	2,4
	14,1

	2,2',3,4,4',5'-Hexachlorobiphenyl
	
	1,9
	11,7
	7,6
	11,5
	4,0
	7,8
	0,8
	15,4
	1,1
	7,7
	30,6

	2,2',4,4',5,5'-Hexachlorobiphenyl
	
	4,6
	22,5
	7,3
	12,6
	11,2
	7,2
	1,8
	18,6
	2,6
	7,6
	33,7

	2,2',3,4,4',5,5'-Heptachlorobiphenyl
	
	2,5
	11,4
	4,0
	6,2
	5,1
	3,9
	0,8
	9,6
	1,2
	4,3
	16,1

	
	
	
	
	
	
	
	
	
	
	
	
	

	3,3',4,4'-Tetrachlorobiphenyl
	0,0001
	2,1E-05
	3,0E-05
	2,7E-05
	3,2E-05
	2,5E-05
	1,8E-05
	1,5E-05
	8,4E-05
	8,1E-06
	2,6E-05
	2,2E-05

	3,4,4',5-Tetrachlorobiphenyl
	0,0003
	2,8E-06
	n.d.
	2,9E-06
	4,3E-06
	2,2E-06
	n.d.
	1,8E-06
	7,0E-06
	1,3E-06
	2,8E-06
	3,0E-06

	3,3',4,4',5-Pentachlorobiphenyl
	0,1
	6,0E-03
	9,6E-03
	9,6E-03
	1,4E-02
	9,3E-03
	7,4E-03
	3,5E-03
	2,0E-02
	2,6E-03
	1,0E-02
	1,4E-02

	3,3',4,4',5,5'-Hexachlorobiphenyl
	0,03
	3,2E-04
	7,0E-04
	5,7E-04
	7,3E-04
	5,2E-04
	3,6E-04
	7,2E-04
	7,2E-04
	1,6E-04
	5,0E-04
	6,4E-04

	
	
	
	
	
	
	
	
	
	
	
	
	

	2,3,3',4,4'-Pentachlorobiphenyl
	0,00003
	1,9E-05
	6,9E-05
	3,9E-05
	4,6E-05
	3,9E-05
	3,2E-05
	5,1E-06
	5,5E-05
	1,0E-05
	3,1E-05
	1,4E-04

	2,3,4,4',5-Pentachlorobiphenyl
	0,00003
	1,4E-06
	6,1E-06
	2,5E-06
	3,5E-06
	3,3E-06
	1,8E-06
	6,3E-07
	3,9E-06
	8,0E-07
	2,0E-06
	9,1E-06

	2,3',4,4',5-Pentachlorobiphenyl
	0,00003
	4,9E-05
	2,0E-04
	9,3E-05
	1,1E-04
	9,7E-05
	9,0E-05
	1,3E-05
	1,4E-04
	2,4E-05
	8,0E-05
	3,4E-04

	2',3,4,4',5-Pentachlorobiphenyl
	0,00003
	2,0E-06
	5,6E-06
	3,4E-06
	4,8E-06
	4,4E-06
	2,5E-06
	7,4E-07
	8,0E-06
	9,2E-07
	3,4E-06
	8,6E-06

	2,3,3',4,4',5-Hexachlorobiphenyl
	0,00003
	1,1E-05
	4,0E-05
	2,2E-05
	3,1E-05
	2,5E-05
	2,1E-05
	4,9E-06
	4,5E-05
	6,1E-06
	2,2E-05
	9,5E-05

	2,3,3',4,4',5'-Hexachlorobiphenyl
	0,00003
	2,0E-06
	5,8E-06
	4,6E-06
	5,9E-06
	4,3E-06
	3,7E-06
	1,1E-06
	7,6E-06
	1,1E-06
	5,0E-06
	1,7E-05

	2,3',4,4',5,5'-Hexachlorobiphenyl
	0,00003
	6,6E-06
	4,3E-05
	1,5E-05
	2,0E-05
	1,6E-05
	1,1E-05
	3,2E-06
	3,0E-05
	4,1E-06
	1,5E-05
	5,4E-05

	2,3,3',4,4',5,5'-Heptachlorobiphenyl
	0,00003
	1,6E-06
	6,7E-06
	4,2E-06
	5,4E-06
	5,2E-06
	3,0E-06
	7,8E-07
	8,5E-06
	9,3E-07
	3,7E-06
	1,7E-05

	2,3,3',4,4'-Pentachlorobiphenyl
	0,00003
	1,9E-05
	6,9E-05
	3,9E-05
	4,6E-05
	3,9E-05
	3,2E-05
	5,1E-06
	5,5E-05
	1,0E-05
	3,1E-05
	1,4E-04

	2,3,4,4',5-Pentachlorobiphenyl
	0,00003
	1,4E-06
	6,1E-06
	2,5E-06
	3,5E-06
	3,3E-06
	1,8E-06
	6,3E-07
	3,9E-06
	8,0E-07
	2,0E-06
	9,1E-06

	
	
	
	
	
	
	
	
	
	
	
	
	






[bookmark: _Toc404009356]SI Table 4	 Carbazole and halogenated carbazole concentration ratios expressed according to percentage total organic carbon (TOC %) in each soil horizon (ng/g TOC). The ratios in the table below were obtained using data from Table 2 by converting data in ng/g dry weight to ng/g TOC using TOC% of each soil sample. The first ratio was obtained by dividing concentrations of humic layer by concentrations in 0-5 cm depth layer while the second ratio was obtained by dividing concentrations of 0-5 cm depth layer by concentrations of 5-10 cm depth layer. If the ratio was less than 1, then there is an increase in concentration with increase in depth.  Only one ratio could be obtained for 3-bromocarbazole since concentrations in the humic layer was not quantified due to lack of standards at that the time of analysis.
	 Compound / Region
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11

	Carbazole
	0.3
	0.7
	1.4
	0.3
	0.2
	n.n.
	0.1
	0.1
	0.1
	2.0
	0.2

	 
	5.5
	3.9
	n.n.
	0.5
	2.5
	n.n.
	2.6
	7.3
	7.6
	3.6
	3.1

	 
	
	
	
	
	
	
	
	
	
	
	 

	3-Chlorocarbazole
	5.8
	1.0
	0.7
	1.9
	0.4
	1.5
	0.3
	0.2
	0.3
	6.2
	0.3

	 
	n.n.
	2.5
	4.9
	0.7
	2.4
	0.3
	0.8
	8.5
	5.8
	2.1
	0.7

	 
	
	
	
	
	
	
	
	
	
	
	 

	3,6-Dichlorocarbazole
	0.6
	0.4
	0.1
	2.6
	0.1
	0.1
	0.1
	0.1
	0.4
	1.3
	0.1

	 
	n.n.
	1.4
	2.8
	n.n.
	0.7
	0.3
	0.6
	3.2
	n.n.
	0.9
	0.5

	 
	
	
	
	
	
	
	
	
	
	
	 

	 3-Bromocarbazole
	1.9
	2.0
	2.2
	1.2
	1.5
	0.5
	1.3
	2.4
	1.0
	1.4
	0.9

	 
	
	
	
	
	
	
	
	
	
	
	 

	3,6-Dibromocarbazole
	2.0
	0.6
	0.3
	0.3
	0.1
	0.1
	0.1
	0.3
	n.n.
	2.0
	0.3

	 
	0.5
	0.7
	1.6
	0.8
	0.3
	0.3
	0.5
	1.7
	n.n.
	1.2
	0.7





SI Table 5 	Concentrations (ng/g dry weight) of carbazole and bromo- and chlorocarbazoles analyzed in 11 soil samples from different regions in Germany. The sum concentration of each sample per region and per specific compound has been done. The cumulative sum of each compound per layer has also been calculated. ‘n.d.’ in the table denotes ‘not detected’. 
	
	Depth
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11
	Cumm. Sum

	Carbazole
	Humic layer
	19.7
	43.0
	267.6
	16.4
	23.3
	33.3
	7.7
	42.1
	7.7
	32.0
	20.1
	513

	
	0-5 cm
	3.5
	7.9
	21.7
	2.5
	15.3
	n.d.
	23.5
	36.5
	18.1
	18.9
	16.1
	164

	
	5-10 cm
	0.6
	0.8
	n.d.
	2.5
	5.1
	n.d.
	3.5
	10.0
	1.6
	4.4
	2.1
	31

	
	Sum
	23.8
	51.7
	289.3
	21.3
	43.7
	33.3
	34.8
	88.6
	27.4
	55.2
	38.3
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3-Chlorocarbazole
	Humic layer
	9.1
	1.8
	9.1
	4.3
	1.0
	1.3
	1.6
	1.4
	0.3
	2.7
	0.3
	33

	
	0-5 cm
	0.1
	0.2
	1.4
	0.1
	0.4
	0.0
	1.1
	0.4
	0.2
	0.5
	0.1
	5

	
	5-10 cm
	n.d.
	0.0
	0.1
	0.1
	0.1
	0.1
	0.5
	0.1
	0.0
	0.2
	0.1
	1

	
	Sum
	9.2
	2.1
	10.6
	4.5
	1.5
	1.4
	3.2
	1.9
	0.5
	3.4
	0.5
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3,6-Dichlorocarbazole
	Humic layer
	10.4
	6.0
	22.8
	21.5
	2.0
	4.1
	46.3
	3.9
	2.2
	5.0
	2.0
	126

	
	0-5 cm
	0.8
	1.8
	26.3
	0.4
	2.0
	1.0
	67.6
	3.5
	1.1
	4.5
	1.8
	111

	
	5-10 cm
	n.d.
	0.5
	3.8
	n.d.
	2.4
	3.3
	48.4
	2.2
	n.d.
	4.2
	1.6
	66

	
	Sum
	11.2
	8.3
	52.8
	21.9
	6.4
	8.4
	162.2
	9.7
	3.3
	13.7
	5.4
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3-Bromocarbazole
	0-5 cm
	0.5
	1.7
	7.2
	1.1
	2.7
	0.1
	2.3
	1.9
	0.2
	5.9
	2.5
	26

	
	5-10 cm
	0.2
	0.4
	1.3
	0.4
	1.5
	0.1
	0.7
	1.6
	0.2
	3.5
	1.1
	11

	
	Sum
	0.7
	2.1
	8.6
	1.5
	4.1
	0.2
	3.0
	3.5
	0.4
	9.4
	3.6
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3,6-Dibromocarbazole
	Humic layer
	9.1
	3.1
	19.8
	2.5
	0.8
	2.8
	0.8
	3.2
	n.d.
	3.7
	2.4
	48

	
	0-5 cm
	0.2
	0.8
	6.5
	0.5
	1.2
	0.5
	1.8
	0.7
	0.3
	2.2
	1.1
	16

	
	5-10 cm
	0.4
	0.5
	1.6
	0.3
	3.4
	1.5
	1.5
	0.8
	n.d.
	1.5
	0.6
	12

	
	Sum
	9.8
	4.4
	28.0
	3.3
	5.4
	4.8
	4.2
	4.6
	0.3
	7.5
	4.2
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


		n.d. – Not detected;      n.a. – Not applicable

SI Table 6 	Toxic equivalency (TEQTCDD) of the 3-chloro-, 3-bromo- and 3,6-dichlorocarbazoles in the humic layer of soil samples from different regions in the Federal Republic of Germany based on the REP values obtained from this study. The sum total (Sum TEQTCDD halogenated carbazoles) was calculated using the TEQTCDD values of individual halogenated carbazole compounds.  

	Halogenated carbazoles (ng/g dw)  / Region
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11

	
	
	
	
	
	
	
	
	
	
	
	

	Carbazole
	19,7
	43,0
	267,6
	16,4
	23,3
	33,3
	7,7
	42,1
	7,7
	32,0
	20,1

	3-Chlorocarbazole
	9,1
	1,8
	9,1
	4,3
	1,0
	1,3
	1,6
	1,4
	0,3
	2,7
	0,3

	3,6-Dichlorocarbazole
	10,4
	6,0
	22,8
	21,5
	2,0
	4,1
	46,3
	3,9
	2,2
	5,0
	2,0

	3-Bromocarbazole
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	3,6-Dibromocarbazole
	9,1
	3,1
	19,8
	2,5
	0,8
	2,8
	0,8
	3,2
	n.d. 
	3,7
	2,4

	
	
	
	
	
	
	
	
	
	
	
	

	REP Carbazole
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	REP 3-Chlorocarbazole
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05
	4,6E-05

	REP 3,6-Dichlorocarbazole
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05
	9,1E-05

	REP 3,6-Dibromocarbazole
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04
	1,3E-04

	
	
	
	
	
	
	
	
	
	
	
	

	TEQ 3-Chlorocarbazole
	4,2E-04
	8,3E-05
	4,1E-04
	2,0E-04
	4,7E-05
	6,0E-05
	7,3E-05
	6,4E-05
	1,6E-05
	1,2E-04
	1,4E-05

	TEQ 3,6-Dichlorocarbazole
	9,4E-04
	5,4E-04
	2,1E-03
	1,9E-03
	1,8E-04
	3,7E-04
	4,2E-03
	3,6E-04
	2,0E-04
	4,5E-04
	1,8E-04

	TEQ 3,6-Dibromocarbazole
	1,2E-03
	4,0E-04
	2,5E-03
	3,2E-04
	1,0E-04
	3,5E-04
	1,0E-04
	4,0E-04
	n.d.
	4,7E-04
	3,1E-04

	
	
	
	
	
	
	
	
	
	
	
	

	Sum TEQ halogenated carbazoles
	2,5E-03
	1,0E-03
	5,0E-03
	2,5E-03
	3,3E-04
	7,8E-04
	4,4E-03
	8,2E-04
	2,2E-04
	1,0E-03
	5,0E-04



NB: 	REP 	-	Relative Equivalence Potency
n.d. 	-	not detected
n.a. 	-	not analyzed
REP for Carbazole could not be determined by EROD Assay (Mumbo et al. 2015)
TEQ for each compound		 = 	 (REP r.c. × Concentration r.c.) where r.c. is respective compound
Sum TEQ halogenated carbazoles 	 =	 (TEQ 3-chlorocarbazole + TEQ 3,6-Dichlorocarbazle + TEQ 3.6-Dichlorocarbazole)






SI Table 7 Toxicity equivalencies (TEQTCDD) of PCDD and PCDF of the humic layer of soil samples from the selected regions in the Federal Republic of Germany calculated based on the product of their respective concentrations (ng/g dw) against the WHO 2005 TEF in SI Table 2. The TEQ PCDD/F per region was obtained by the summation of TEQs of individual TCDD/F congeners. 
	TCDD & TCDF (ng/g dw)  / Regions
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11

	
	
	
	
	
	
	
	
	
	
	
	

	2,3,7,8-Tetrachlorodibenzo-p-dioxin
	8,6E-04
	n.d.
	1,8E-03
	1,0E-03
	n.d.
	n.d.
	n.d.
	1,9E-03
	n.d.
	2,1E-03
	7,8E-04

	1,2,3,7,8-Pentachlorodibenzo-p-dioxin
	2,8E-03
	6,5E-03
	8,3E-03
	7,3E-03
	1,2E-02
	3,5E-03
	6,9E-03
	9,0E-03
	2,9E-03
	9,1E-03
	7,5E-03

	1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
	2,4E-04
	5,4E-04
	6,5E-04
	5,1E-04
	6,4E-04
	5,0E-04
	8,0E-04
	7,1E-04
	2,9E-04
	7,9E-04
	4,5E-04

	1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
	4,6E-04
	9,1E-04
	1,5E-03
	9,4E-04
	1,6E-03
	4,3E-04
	1,1E-03
	1,6E-03
	3,7E-04
	1,7E-03
	1,0E-03

	1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
	2,9E-04
	7,0E-04
	1,1E-03
	7,0E-04
	1,6E-03
	4,2E-04
	8,4E-04
	8,6E-04
	2,9E-04
	1,1E-03
	6,6E-04

	1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
	3,8E-04
	7,2E-04
	1,1E-03
	7,9E-04
	1,3E-03
	4,3E-04
	9,4E-04
	1,4E-03
	2,4E-04
	1,8E-03
	7,3E-04

	1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin
	3,7E-05
	7,2E-05
	1,2E-04
	7,4E-05
	1,5E-04
	6,2E-05
	1,1E-04
	1,7E-04
	2,6E-05
	2,1E-04
	8,7E-05

	
	
	
	
	
	
	
	
	
	
	
	

	2,3,7,8-Tetrachlorodibenzofuran
	1,0E-03
	2,0E-03
	3,0E-03
	1,8E-03
	1,2E-03
	1,6E-03
	1,4E-03
	3,4E-03
	1,2E-03
	2,9E-03
	1,5E-03

	1,2,3,7,8-Pentachlorodibenzofuran
	2,7E-04
	7,3E-04
	1,5E-03
	4,5E-04
	3,5E-04
	8,5E-04
	4,7E-04
	2,5E-04
	1,2E-04
	2,0E-04
	4,0E-04

	2,3,4,7,8-Pentachlorodibenzofuran
	3,0E-03
	8,7E-03
	1,1E-02
	5,6E-03
	4,7E-03
	4,3E-03
	8,6E-03
	8,3E-03
	2,6E-03
	8,9E-03
	6,0E-03

	1,2,3,4,7,8-Hexachlorodibenzofuran
	8,4E-04
	2,7E-03
	5,5E-03
	1,7E-03
	1,6E-03
	1,9E-03
	3,9E-03
	3,3E-03
	8,3E-04
	2,5E-03
	1,8E-03

	1,2,3,6,7,8-Hexachlorodibenzofuran
	7,7E-04
	2,5E-03
	3,7E-03
	1,6E-03
	9,8E-04
	1,9E-03
	3,2E-03
	2,4E-03
	6,9E-04
	2,3E-03
	1,5E-03

	1,2,3,7,8,9-Hexachlorodibenzofuran
	1,5E-04
	4,0E-04
	1,3E-03
	3,1E-04
	3,5E-04
	3,6E-04
	3,4E-04
	1,6E-04
	1,2E-04
	2,8E-04
	1,6E-04

	2,3,4,6,7,8-Hexachlorodibenzofuran
	5,9E-04
	2,1E-03
	3,2E-03
	1,4E-03
	1,4E-03
	1,2E-03
	2,6E-03
	1,9E-03
	6,5E-04
	2,1E-03
	1,5E-03

	1,2,3,4,6,7,8-Heptachlorodibenzofuran
	2,3E-04
	8,7E-04
	2,3E-03
	5,7E-04
	4,6E-04
	6,9E-04
	1,4E-03
	9,3E-04
	2,6E-04
	1,0E-03
	7,5E-04

	1,2,3,4,7,8,9-Heptachlorodibenzofuran
	2,2E-05
	1,0E-04
	2,6E-04
	5,6E-05
	4,4E-05
	1,1E-04
	1,4E-04
	7,7E-05
	2,3E-05
	5,8E-05
	5,5E-05

	1,2,3,4,6,7,8,9-Octachlorodibenzofuran
	5,8E-06
	2,8E-05
	9,4E-05
	1,6E-05
	1,1E-05
	2,4E-05
	5,4E-05
	4,3E-05
	7,5E-06
	3,5E-05
	2,9E-05

	
	
	
	
	
	
	
	
	
	
	
	

	TEQ  PCDD_F  = Sum TEF PCDD_F
	1,2E-02
	3,0E-02
	4,6E-02
	2,5E-02
	2,8E-02
	1,8E-02
	3,3E-02
	3,6E-02
	1,1E-02
	3,7E-02
	2,5E-02



NB:	TEQ  PCDD_F 	=	 Sum (WHO 2005 TEF x Conc. PCDD_F)


SI Table 8 Toxicity equivalencies (TEQTCDD) of PCBs in the humic layer of soil samples from the selected regions in the Federal Republic of Germany calculated based on the product of their respective concentrations (ng/g dw) against the WHO 2005 TEF in SI Table 2. Calculations were only performed for congeners with TEF values.  The TEQ PCB per region was obtained by the summation of TEQs of individual PCB congeners. 
	Indicator PCB (ng/g dw)  / Regions
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	G10
	G11

	
	
	
	
	
	
	
	
	
	
	
	

	3,3',4,4'-Tetrachlorobiphenyl
	2,1E-05
	3,0E-05
	2,7E-05
	3,2E-05
	2,5E-05
	1,8E-05
	1,5E-05
	8,4E-05
	8,1E-06
	2,6E-05
	2,2E-05

	3,4,4',5-Tetrachlorobiphenyl
	2,8E-06
	n.d.
	2,9E-06
	4,3E-06
	2,2E-06
	n.d.
	1,8E-06
	7,0E-06
	1,3E-06
	2,8E-06
	3,0E-06

	3,3',4,4',5-Pentachlorobiphenyl
	6,0E-03
	9,6E-03
	9,6E-03
	1,4E-02
	9,3E-03
	7,4E-03
	3,5E-03
	2,0E-02
	2,6E-03
	1,0E-02
	1,4E-02

	3,3',4,4',5,5'-Hexachlorobiphenyl
	3,2E-04
	7,0E-04
	5,7E-04
	7,3E-04
	5,2E-04
	3,6E-04
	7,2E-04
	7,2E-04
	1,6E-04
	5,0E-04
	6,4E-04

	
	
	
	
	
	
	
	
	
	
	
	

	2,3,3',4,4'-Pentachlorobiphenyl
	1,9E-05
	6,9E-05
	3,9E-05
	4,6E-05
	3,9E-05
	3,2E-05
	5,1E-06
	5,5E-05
	1,0E-05
	3,1E-05
	1,4E-04

	2,3,4,4',5-Pentachlorobiphenyl
	1,4E-06
	6,1E-06
	2,5E-06
	3,5E-06
	3,3E-06
	1,8E-06
	6,3E-07
	3,9E-06
	8,0E-07
	2,0E-06
	9,1E-06

	2,3',4,4',5-Pentachlorobiphenyl
	4,9E-05
	2,0E-04
	9,3E-05
	1,1E-04
	9,7E-05
	9,0E-05
	1,3E-05
	1,4E-04
	2,4E-05
	8,0E-05
	3,4E-04

	2',3,4,4',5-Pentachlorobiphenyl
	2,0E-06
	5,6E-06
	3,4E-06
	4,8E-06
	4,4E-06
	2,5E-06
	7,4E-07
	8,0E-06
	9,2E-07
	3,4E-06
	8,6E-06

	2,3,3',4,4',5-Hexachlorobiphenyl
	1,1E-05
	4,0E-05
	2,2E-05
	3,1E-05
	2,5E-05
	2,1E-05
	4,9E-06
	4,5E-05
	6,1E-06
	2,2E-05
	9,5E-05

	2,3,3',4,4',5'-Hexachlorobiphenyl
	2,0E-06
	5,8E-06
	4,6E-06
	5,9E-06
	4,3E-06
	3,7E-06
	1,1E-06
	7,6E-06
	1,1E-06
	5,0E-06
	1,7E-05

	2,3',4,4',5,5'-Hexachlorobiphenyl
	6,6E-06
	4,3E-05
	1,5E-05
	2,0E-05
	1,6E-05
	1,1E-05
	3,2E-06
	3,0E-05
	4,1E-06
	1,5E-05
	5,4E-05

	2,3,3',4,4',5,5'-Heptachlorobiphenyl
	1,6E-06
	6,7E-06
	4,2E-06
	5,4E-06
	5,2E-06
	3,0E-06
	7,8E-07
	8,5E-06
	9,3E-07
	3,7E-06
	1,7E-05

	2,3,3',4,4'-Pentachlorobiphenyl
	1,9E-05
	6,9E-05
	3,9E-05
	4,6E-05
	3,9E-05
	3,2E-05
	5,1E-06
	5,5E-05
	1,0E-05
	3,1E-05
	1,4E-04

	2,3,4,4',5-Pentachlorobiphenyl
	1,4E-06
	6,1E-06
	2,5E-06
	3,5E-06
	3,3E-06
	1,8E-06
	6,3E-07
	3,9E-06
	8,0E-07
	2,0E-06
	9,1E-06

	
	
	
	
	
	
	
	
	
	
	
	

	TEQ PCB = Sum TEF PCBs
	6,4E-03
	1,1E-02
	1,0E-02
	1,5E-02
	1,0E-02
	7,9E-03
	4,3E-03
	2,1E-02
	2,9E-03
	1,1E-02
	1,5E-02


[bookmark: _Toc404009353]

NB:	TEQ  PCBs  	=	 Sum (WHO 2005 TEF x Conc. PCBs)



SI 9	Quality assurance
The analytical laboratory at Helmholtz Zentrum München, Molecular EXposomics is quality assured according to DIN EN ISO/IEC 17025 and accredited for the analysis of PCDD/F, PCB, PAH and OCP in different matrices including soils. 

SI 10	Quantification criteria
An individual halogenated carbazole isomer is identified by comparing the GC retention time with the corresponding retention time of the labeled standard and by acquiring the ion-abundance ratio of the two exact m/z's. The relative retention time between analyte and labeled standard was determined by injecting a mixture of both. In the sample these relative retention time was allowed to vary in the range of ±3 sec for a positive detection. In addition, the ratio of the two exact m/z’s shall not vary by more than ±20% of the theoretical value and the signal/noise ratio for the particular analyte must be at minimum 3:1. If one part of the criteria is not met, the analyte is identified as not detectable.
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