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[bookmark: _Toc166777092][bookmark: _Toc166777091][bookmark: _Toc161829996]Table S1 Ecological status and indices related to its calculation for control (c) and restored (r) sections of sampling sites 1-10.

	
	Ecological
status
	Multimetric Index (MMI)
	Shannon-
Wiener-Index
	EPT(%)
	German-Fauna index
	Rheoindex

	Site ID
	c
	r
	c
	r
	c
	r
	c
	r
	c
	r
	c
	r

	1
	4
	4
	0.21
	0.37
	3.06
	3.34
	13.9
	20.9
	0.44
	0.66
	0.51
	0.61

	2
	4
	4
	0.24
	0.24
	2.03
	2.95
	14.6
	22.4
	0.36
	0.52
	0.88
	0.66

	3
	3
	5
	0.52
	0.13
	2.24
	2.12
	7.23
	9.16
	0.66
	0.26
	0.93
	0.83

	4
	4
	3
	0.39
	0.44
	1.88
	2.49
	16.1
	11.9
	0.52
	0.53
	0.93
	0.95

	5
	4
	4
	0.32
	0.29
	2.41
	2.88
	14.0
	11.5
	0.48
	0.50
	0.60
	0.56

	6
	4
	4
	0.31
	0.36
	1.90
	2.73
	5.10
	19.0
	0.58
	0.48
	0.92
	0.81

	7
	2
	2
	0.76
	0.70
	3.22
	3.21
	66.2
	69.3
	1.16
	1.04
	0.99
	0.98

	8
	4
	3
	0.59
	0.60
	2.30
	2.76
	35.8
	28.2
	0.82
	0.92
	0.90
	0.94

	9
	4
	4
	0.26
	0.10
	2.12
	1.90
	4.75
	7.15
	-0.58
	-0.77
	0.23
	0.10

	10
	5
	5
	0.10
	0.05
	1.10
	1.36
	4.31
	8.35
	-0.59
	0.10
	0.73
	0.63
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Table S2 Measured substance concentrations of USEPA’s 16 priority PAHs naphthaline (NAP). acenaphtylene (ACY). acenaphtene (ACE). fluorene (FLU). phenanthrene (PHE). anthracene (ANT). fluoranthene (FLT). pyrene (PYR). benz(a)anthracene (BaA). chrysene (CHR). benzo(b)fluoranthene (BbF). benzo(k)fluoranthene (BkF). benzo(a)pyrene (BaP). indeno(1.2.3.c.d)pyrene (IcdP). dibenz(a.h)anthracene (DahA).benzo(g.h.i)perylene (BghiP) of sediment samples for control (c) and restored (r) sections of sampling sites 1-10 [µg g- 1]. The Limit of quantification was 0.005 µg g-1

	PAH
	NAP
	ACY
	ACE
	FLU
	PHE
	ANT
	FLT
	PYR
	BaA
	CHR
	BbF
	BkF
	BaP
	IcdP
	DahA
	BghiP
	∑PAH

	Site ID
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1_c
	0.005
	<0.005
	<0.005
	<0.005
	0.017
	<0.005
	0.023
	0.016
	0.01
	0.011
	0.015
	<0.005
	0.008
	0.009
	<0.005
	0.008
	0.12

	1_r
	0.005
	<0.005
	<0.005
	<0.005
	0.007
	<0.005
	0.014
	0.01
	0.007
	0.01
	0.012
	<0.005
	0.007
	0.006
	<0.005
	0.008
	0.09

	2_c
	0.005
	<0.005
	<0.005
	0.005
	0.091
	0.028
	0.499
	0.337
	0.223
	0.199
	0.224
	0.078
	0.176
	0.128
	0.03
	0.123
	2.15

	2_r
	<0.005
	<0.005
	<0.005
	<0.005
	0.036
	0.009
	0.144
	0.101
	0.075
	0.09
	0.107
	0.026
	0.079
	0.069
	<0.005
	0.064
	0.80

	3_c
	0.009
	<0.005
	0.029
	0.04
	0.46
	0.081
	0.908
	0.654
	0.45
	0.432
	0.572
	0.193
	0.443
	0.377
	0.086
	0.435
	5.17

	3_r
	<0.005
	<0.005
	<0.005
	<0.005
	0.02
	<0.005
	0.022
	0.016
	0.009
	0.01
	0.015
	0.005
	0.013
	0.009
	<0.005
	0.012
	0.13

	4_c
	0.005
	<0.005
	<0.005
	<0.005
	0.024
	<0.005
	0.056
	0.038
	0.027
	0.027
	0.032
	0.009
	0.024
	0.011
	<0.005
	0.016
	0.27

	4_r
	<0.005
	<0.005
	<0.005
	<0.005
	0.007
	<0.005
	0.033
	0.023
	0.022
	0.019
	0.028
	0.008
	0.022
	0.011
	<0.005
	0.015
	0.19

	5_c
	0.005
	<0.005
	0.006
	0.008
	0.081
	0.019
	0.231
	0.158
	0.102
	0.106
	0.12
	0.044
	0.09
	0.06
	0.009
	0.065
	1.10

	5_r
	0.005
	<0.005
	<0.005
	<0.005
	0.012
	<0.005
	0.043
	0.032
	0.021
	0.026
	0.041
	0.015
	0.022
	0.029
	<0.005
	0.023
	0.27

	6_c
	<0.005
	<0.005
	0.008
	0.019
	0.187
	0.188
	0.43
	0.272
	0.172
	0.145
	0.142
	0.054
	0.123
	0.074
	0.023
	0.081
	1.92

	6_r
	<0.005
	<0.005
	0.012
	0.012
	0.221
	0.023
	0.49
	0.319
	0.161
	0.186
	0.213
	0.072
	0.161
	0.135
	0.022
	0.128
	2.16

	7_c
	0.005
	<0.005
	<0.005
	<0.005
	0.015
	0.005
	0.052
	0.036
	0.025
	0.027
	0.027
	0.007
	0.018
	0.01
	<0.005
	0.012
	0.24

	7_r
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	<0.005
	0.009
	0.006
	<0.005
	0.005
	0.009
	<0.005
	0.006
	0.019
	<0.005
	0.006
	0.06

	8_c
	0.005
	0.006
	<0.005
	0.006
	0.051
	0.015
	0.161
	0.116
	0.094
	0.087
	0.115
	0.034
	0.089
	0.057
	0.017
	0.067
	0.92

	8_r
	0.005
	0.006
	0.006
	0.01
	0.095
	0.027
	0.239
	0.167
	0.138
	0.136
	0.155
	0.06
	0.129
	0.098
	0.018
	0.096
	1.39

	9_c
	0.032
	0.035
	0.008
	0.009
	0.069
	0.019
	0.233
	0.176
	0.113
	0.116
	0.202
	0.052
	0.147
	0.107
	<0.005
	0.127
	1.45

	9_r
	<0.005
	<0.005
	<0.005
	<0.005
	0.005
	<0.005
	0.009
	0.007
	0.005
	0.006
	0.01
	<0.005
	0.006
	0.026
	<0.005
	0.005
	0.08

	10_c
	<0.005
	0.006
	<0.005
	0.008
	0.105
	0.033
	0.547
	0.373
	0.287
	0.241
	0.262
	0.075
	0.216
	0.128
	0.037
	0.141
	2.46

	10_r
	0.024
	0.01
	<0.005
	<0.005
	0.037
	0.007
	0.106
	0.071
	0.037
	0.038
	0.047
	0.014
	0.037
	<0.005
	<0.005
	0.026
	0.45




Table S3 Mean measured ecotoxicological activities of water and sediment samples for control (c) and restored (r) sections of sampling sites 1-10 and the corresponding relative activities in percentage. n.d.= no detectable activity

	Water

	
	Microtox assay
	AREc32 assay
	YES
	YDS
	Ames

	
	EC50  [REF]
	ECIR1.5 [REF]
	E2-Eq [ng L-1]
	β-NF-Eq [µg L-1]
	Revertants [%]

	Site ID
	c
	r
	c
	r
	c
	r
	c
	r
	c
	r

	1
	190
	191
	1.81
	2.07
	0.15
	0.17
	0.07
	0.13
	n.d.
	n.d.

	2
	300
	300
	2.30
	2.07
	0.18
	0.13
	0.04
	0.07
	n.d.
	n.d.

	3
	192
	300
	1.32
	1.57
	0.06
	0.20
	0.06
	0.05
	n.d.
	n.d.

	4
	300
	300
	2.68
	2.10
	0.02
	0.49
	0.02
	0.03
	n.d.
	n.d.

	5
	300
	300
	1.58
	0.73
	0.14
	0.12
	0.08
	0.06
	n.d.
	n.d.

	6
	300
	300
	2.02
	1.51
	0.04
	0.09
	0.02
	0.03
	n.d.
	n.d.

	7
	300
	300
	1.54
	0.43
	0.15
	0.12
	0.04
	0.05
	n.d.
	n.d.

	8
	300
	300
	2.12
	1.75
	0.03
	0.06
	0.05
	0.05
	n.d.
	n.d.

	9
	300
	300
	1.54
	0.33
	0.18
	0.24
	0.07
	0.08
	n.d.
	n.d.

	10
	300
	300
	1.38
	1.09
	0.21
	0.11
	0.06
	0.06
	n.d.
	n.d.

	Relative activity [%]

	1
	100
	99
	18
	16
	30
	35
	54
	100
	0
	0

	2
	63
	63
	14
	16
	37
	27
	28
	58
	0
	0

	3
	99
	63
	25
	21
	12
	41
	45
	40
	0
	0

	4
	63
	63
	12
	16
	5
	100
	19
	26
	0
	0

	5
	63
	63
	21
	45
	29
	25
	59
	50
	0
	0

	6
	63
	63
	16
	22
	8
	19
	14
	24
	0
	0

	7
	63
	63
	21
	76
	31
	25
	35
	37
	0
	0

	8
	63
	63
	16
	19
	7
	13
	38
	37
	0
	0

	9
	63
	63
	21
	100
	37
	50
	58
	60
	0
	0

	10
	63
	63
	24
	30
	44
	22
	48
	45
	0
	0



	Sediment

	
	Microtox 
assay
	AREc32 
assay
	YES
	YDS
	Ames
	FET
	Reprotoxicity

	
	EC50
[mg SEQ]
	ECIR3
[mg SEQ]
	E2-Eq
[ng g-1]
	β-NF-Eq
[µg g-1]
	Revertants [%]
	Effect
[%]
	Embryo count

	Site ID
	c
	r
	c
	r
	c
	r
	c
	r
	c
	r
	c
	r
	c
	r

	1
	7.48
	6.83
	7.33
	4.80
	2.20
	2.17
	6.96
	5.47
	n.d.
	n.d.
	30
	35
	23.6
	24.1

	2
	9.52
	25.3
	5.31
	6.72
	1.19
	1.41
	44.8
	20.5
	>20.8
	n.d.
	45
	25
	25.3
	26.8

	3
	21.0
	31.7
	5.82
	8.61
	1.40
	1.10
	39.4
	1.43
	>20.8
	>20.8
	60
	40
	25.3
	22.4

	4
	56.0
	26.5
	5.58
	7.94
	0.61
	0.58
	2.42
	2.82
	n.d.
	n.d.
	15
	20
	23.9
	24.7

	5
	3.90
	11.3
	5.33
	4.42
	1.84
	1.05
	23.4
	14.0
	n.d.
	n.d.
	35
	90
	25.4
	21.1

	6
	22.4
	4.94
	8.30
	2.53
	0.44
	1.96
	6.10
	7.89
	>20.8
	>20.8
	10
	15
	12.5
	14.8

	7
	9.16
	21.9
	6.27
	11.0
	1.41
	0.39
	1.21
	0.32
	>20.8
	>20.8
	15
	15
	14.1
	12.0

	8
	16.4
	19.9
	7.80
	5.96
	0.38
	0.45
	5.36
	7.09
	>20.8
	>20.8
	5
	20
	14.8
	16.7

	9
	6.14
	7.35
	6.21
	1.83
	1.90
	1.10
	10.8
	0.56
	>20.8
	n.d.
	15
	70
	18.5
	16.5

	10
	21.3
	4.75
	7.30
	5.33
	0.61
	0.59
	7.39
	3.38
	>20.8
	n.d.
	25
	95
	13.9
	12.8

	Relative activity [%]

	1
	52
	57
	25
	38
	100
	99
	16
	12
	0
	0
	32
	37
	25
	22

	2
	41
	15
	34
	27
	54
	64
	100
	46
	100
	0
	47
	26
	17
	10

	3
	19
	12
	31
	21
	64
	50
	88
	3
	100
	100
	63
	42
	17
	32

	4
	7
	15
	33
	23
	28
	26
	5
	6
	0
	0
	16
	21
	23
	19

	5
	100
	35
	34
	41
	84
	48
	52
	31
	0
	0
	37
	95
	16
	40

	6
	17
	79
	22
	72
	20
	89
	14
	18
	100
	100
	11
	16
	0
	19

	7
	43
	18
	29
	17
	64
	18
	3
	1
	100
	100
	16
	16
	13
	3

	8
	24
	20
	23
	31
	17
	21
	12
	16
	100
	100
	5
	21
	19
	34

	9
	64
	53
	29
	100
	86
	50
	24
	1
	100
	0
	16
	74
	48
	33

	10
	18
	82
	25
	34
	28
	27
	16
	8
	100
	0
	26
	100
	12
	3




Table S4 Mutagenicity of sediment extracts in the Ames fluctuation assay with the Salmonella strains YG1041 and YG1042 with and without metabolic activation (S9). Results are presented as the means of percentage revertants from two independent experiments. Bold values are considered mutagenic (>20.8 %) according to ISO 11350 (2012). Mean mortality and embryo count in chronic reproduction test using Potamopyrgus antipodarum of six replicates (each with 10 snails), and mean values of embryotoxic effects in percentage (%) in Danio rerio of two independent replicates (each with 10 embryos). n.d.= no detectable activity

	
	Mutagenicity 

	
	YG1041
	YG1042

	
	− S9
	+ S9
	− S9
	+ S9

	Site ID
	c
	r
	c
	r
	c
	r
	c
	r

	1
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	2
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	21.5
	n.d.

	3
	28.1
	22.9
	21.8
	21.8
	23.2
	n.d.
	22.6
	n.d.

	4
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	5
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	6
	n.d.
	n.d.
	n.d.
	28.1
	22.2
	34.7
	32.0
	59.1

	7
	n.d.
	n.d.
	n.d.
	26.0
	30.5
	n.d.
	37.2
	n.d.

	8
	n.d.
	n.d.
	31.2
	29.1
	44.0
	n.d.
	56.0
	36.1

	9
	n.d.
	n.d.
	n.d.
	n.d.
	25.3
	n.d.
	44.5
	n.d.

	10
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	45.5
	n.d.

	
	Chronic reproduction test P. antipodarum
	Fish embryo toxicity test (FET)

	Site ID
	Mortality
	Embryo count
	Cumulative effects %

	
	c
	r
	c
	r
	c
	r

	1
	1.7
	10
5.0
3.3
3.3
2.7
5.0
1.7
0.0
40
1.7
	23.6
	24.1
26.8
22.4
24.7
21.1
14.8
12.0
16.7
16.5
12.8
	30
	35
25
40
20
90
15
15
20
70
95

	2
	3.3
	
	25.3
	
	45
	

	3
	3.3
	
	25.3
	
	60
	

	4
	5.0
	
	23.9
	
	15
	

	5
	3.3
	
	25.4
	
	35
	

	6
	3.3
	
	12.5
	
	10
	

	7
	0.0
	
	14.1
	
	15
	

	8
	3.3
	
	14.8
	
	5
	

	9
	3.3
	
	18.5
	
	15
	

	10
	3.3
	
	13.9
	
	25
	






Table S5 The mean values ± standard deviation (SD) of the control (c) and restored (r) sections and the mean difference (d) (restored minus control) of sampling sites 1-10.
	Metric
	E2-Eq
[ng g-1]
	β-NF-Eq
[µg g-1]
	EC50
[mg SEQ]
	IR 3
[mg SEQ]
	River habitat
structure
	MMI
	EPT[%]
	Shannon-Wiener
index

	Site ID
	c
	r
	d
	c
	r
	d
	c
	r
	d
	c
	r
	d
	c
	r
	d
	c
	r
	d
	c
	r
	d
	c
	r
	d

	1
	2.20
	2.17
	-0.03
	6.96
	5.47
	-1.49
	7.48
	6.83
	-0.65
	7.33
	4.80
	-2.53
	5.33
	4.67
	-0.67
	0.21
	0.37
	0.15
	13.9
	20.9
	7.05
	3.06
	3.34
	0.28

	2
	1.19
	1.41
	0.22
	44.8
	20.5
	-24.3
	9.52
	25.3
	15.8
	5.31
	6.72
	1.41
	4.33
	3.33
	-1.00
	0.24
	0.24
	0.004
	14.6
	22.4
	7.82
	2.03
	2.95
	0.93

	3
	1.40
	1.10
	-0.30
	39.4
	1.43
	-38.0
	21.0
	31.7
	10.7
	5.82
	8.61
	2.79
	6.00
	4.00
	-2.00
	0.52
	0.13
	-0.4
	7.23
	9.16
	1.93
	2.24
	2.12
	-0.11

	4
	0.61
	0.58
	-0.03
	2.42
	2.82
	0.40
	56.0
	26.5
	-29.5
	5.58
	7.94
	2.36
	3.83
	4.50
	0.67
	0.39
	0.44
	0.04
	16.1
	11.9
	-4.20
	1.88
	2.49
	0.60

	5
	1.84
	1.05
	-0.79
	23.4
	14.0
	-9.40
	3.90
	11.3
	7.42
	5.33
	4.42
	-0.91
	6.17
	4.17
	-2.00
	0.32
	0.29
	-0.03
	14.0
	11.51
	-2.50
	2.41
	2.88
	0.47

	6
	0.44
	1.96
	1.52
	6.10
	7.89
	1.79
	22.45
	4.94
	-17.5
	8.30
	2.53
	-5.77
	4.83
	2.83
	-2.00
	0.31
	0.36
	0.05
	5.10
	19.0
	13.94
	1.90
	2.73
	0.84

	7
	1.41
	0.39
	-1.02
	1.21
	0.32
	-0.89
	9.16
	21.9
	12.8
	6.27
	11.0
	4.73
	4.17
	2.83
	-1.33
	0.76
	0.70
	-0.06
	66.2
	69.3
	3.04
	3.22
	3.21
	-0.01

	8
	0.38
	0.45
	0.07
	5.36
	7.09
	1.73
	16.4
	19.9
	3.49
	7.80
	5.96
	-1.84
	7.00
	3.50
	-3.50
	0.59
	0.60
	0.01
	35.8
	28.2
	-7.55
	2.29
	2.76
	0.47

	9
	1.90
	1.10
	-0.80
	10.8
	0.56
	-10.24
	6.14
	7.35
	1.21
	6.21
	1.83
	-4.39
	5.83
	3.67
	-2.17
	0.26
	0.10
	-0.16
	4.75
	7.16
	2.40
	2.12
	1.90
	-0.23

	10
	0.61
	0.59
	-0.02
	7.39
	3.38
	-4.02
	21.3
	4.75
	-16.5
	7.30
	5.33
	-1.97
	4.00
	3.17
	-0.83
	0.09
	0.05
	-0.05
	4.31
	8.35
	4.04
	1.09
	1.36
	0.27

	Mean
	1.20
	1.08
	-0.12
	14.8
	6.35
	-8.44
	17.3
	16.1
	-1.28
	6.52
	5.91
	-0.61
	5.15
	3.67
	-1.48
	0.37
	0.33
	-0.04
	18.2
	20.8
	2.60
	2.22
	2.57
	0.35

	± SD
	0.63
	0.59
	0.68
	14.9
	6.16
	12.4
	14.4
	9.61
	14.2
	1.02
	2.64
	3.18
	1.02
	0.62
	1.06
	0.19
	0.20
	0.14
	18.3
	17.5
	5.94
	0.57
	0.58
	0.37



