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Table S1. Parameters and their abbreviations for exposure assessment
	Parameters
	Units
	Value
	Reference

	
	
	Adult
	Children
	

	IR (Ingestion rate of water)
	mg/d
	20
	50
	EPA U 2011

	EF (Exposure frequency)
	d/a
	350
	350
	Doe U 2011

	ED (Exposure duration)
	a
	24
	6
	EPA U 2011

	BW (Body weight)
	kg
	65
	29
	Jiang Y et al. 2017

	ET (Exposure time)
	d
	0.2
	0.2
	Lee S C et al. 2004

	AT (Average lifetime)
	d
	24*365
	6*365
	Jiang Y et al. 2017

	SA (Skin surface area)
	cm2
	5700
	2800
	Lee S C et al. 2004

	CF (Volume conversion factor)
	-
	1.0×10-3
	1.0×10-3
	Jiang Y et al. 2017
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	Cr6+
	cm/h
	2.0×10-3
	2.0×10-3
	Jiang Y et al. 2017

	
	Fe
	
	1.2×10-3
	1.2×10-3
	

	
	Mn
	
	1.5×10-3
	1.5×10-3
	

	
	Hg
	
	1.8×10-3
	1.8×10-3
	

	
	As
	
	1.8×10-3
	1.8×10-3
	

	
	Zn
	
	6.0×10-3
	6.0×10-3
	

	
	Pb
	
	4.0×10-3
	4.0×10-3
	

	
	Cd
	
	1.0×10-3
	1.0×10-3
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Table S2. Daily reference dose of non-carcinogenic target pollutants RfD (mg/kg/d)
	Target pollutant
	Oral exposure reference dose (RfDoral)
	Reference dose for skin exposure (RfDdermal)

	Fe
	7.0×10-1
	2.0×10-3

	Mn
	2.0×10-2
	1.84×10-3

	Hg
	3.0×10-4
	2.1×10-5

	Zn
	3.0×10-1
	6.0×10-2

	Pb
	3.5×10-3
	5.25×10-4
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Table S3. Reference doses for carcinogenic metals (mg/kg/day) and slope factors for carcinogenic metals (mg/kg/day)
	
	RfDoral
	RfDdermal
	CSF

	Cr
	3.00E-03
	6.00E-05
	0.5

	Fe
	7.00E-01
	7.00E-01
	/

	Mn
	1.40E-01
	1.84E-03
	/

	Hg
	3.00E-04
	2.10E-05
	/

	As
	3.00E-04
	1.23E-03
	1.5

	Zn
	3.00E-01
	6.00E-02
	/

	Pb
	3.50E-03
	5.25E-04
	0.0085

	Cd
	5.00E-04
	1.00E-05
	6.3
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Table S4. Metal concentration and pH value in water inrush of mine (μg/L)
	
	Well A
	Well B
	Well C
	Well D
	Well E
	Well F
	Well G
	Well H
	Well I

	Cr6+
	5.00E+00
	2.90E+01
	3.00E+01
	-
	8.00E+01
	-
	-
	-
	-

	Fe
	9.83E+04
	1.81E+06
	3.08E+06
	2.40E+02
	1.64E+05
	1.78E+06
	3.67E+05
	1.62E+05
	1.97E+06

	Mn
	9.00E+02
	3.52E+03
	1.58E+04
	-
	1.26E+03
	7.16E+03
	2.80E+03
	1.99E+03
	7.60E+03

	Hg
	-
	1.00E-01
	6.00E-02
	-
	-
	4.00E-02
	-
	-
	-

	As
	-
	[bookmark: _Hlk71191188]3.66E+02
	8.00E+00
	1.70E+00
	3.00E+00
	1.84E+01
	-
	-
	1.60E+00

	Zn
	1.18E+03
	2.38E+04
	3.06E+04
	-
	3.02E+03
	3.41E+04
	2.44E+03
	1.79E+03
	6.71E+03

	Pb
	-
	-
	2.00E+02
	-
	-
	-
	7.75E+00
	3.19E+00
	8.00E-01

	Cd
	-
	7.30E+02
	1.34E+03
	-
	-
	1.32E+03
	1.76E+02
	1.32E+02
	6.84E+02
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Table S5. Toxicity data and results for the pollutants detected in the wells
	Pollutants
	Taxonomic groups
	Numbers of species
	Range of toxicity values (μg/L)
	HC5
	PNEC

	
	
	
	
	
	AF = 2
	AF = 5

	Cr6+
	Alage(8), Crustaceans (5), Bivalvia (1), Vertebrate (1), Fish (5), Amphibia (1), Malacostraca (1), Scud (1)
	23
	8.10×101~2.10×105
	8.13×104
	4.65×104
	1.63×107

	Fe
	Alage (3), Crustaceans (2), Fish (3), Insects (1), Flowers, Trees, Shrubs, Ferns (1), Molluscs (1)
	11
	6.50×100~5.00×106
	4.47×104
	2.24×104
	8.93×106

	Mn
	Alage (2), Crustaceans (5), Fish (2), Insects (2), Amphibians (1), Flowers, Trees, Shrubs, Ferns(1)
	13
	1.42×103~3.54×105
	1.74×105
	8.7×104
	3.48×107

	Hg
	Alage (11), Crustaceans (32), Fish (55), Insects (19), Invertebrates (2), Molluscs (11), Worms (4)
	134
	0.18×101~1.50×104
	7.08×103
	3.54×103
	1.42×106

	As
	Alage (2), Crustaceans (9), Fish (3), Amphibians (1), Molluscs (1)
	16
	4.00×101~1.70×105
	4.47×104
	2.24×104
	8.93×106

	Zn
	Crustaceans (13), Invertebrates (3), Fish (6), Worms (3)
	25
	1.34×102~1.50×104
	1.15×104
	5.75×103
	2.30×106

	Pb
	Crustaceans (7), Invertebrates (8), Fish (6), Worms (3)
	24
	1.10×102~1.10×106
	3.09×105
	1.55×105
	6.18×107

	Cd
	Algae (1), Crustaceans (17), Invertebrates (9), Fish (7), Worms (6), Molluscs (3)
	43
	6.64×100~3.70×105
	6.17×104
	3.09×104
	1.23×107
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Table S6. The exposure dose through oral way (mg/kg/d)
	Adult
	Cr6+/104
	As/105
	Cd/103
	Fe
	Mn/10
	Hg/106
	Zn/10
	Pb/104
	Sum

	Well A
	0.28
	N.D.
	N.D.
	6.64
	0.61
	N.D.
	0.80
	N.D.
	6.88

	Well B
	1.63
	205.96
	4.11
	122.16
	2.38
	6.75
	16.07
	N.D.
	124.06

	Well C
	1.69
	4.50
	7.54
	208.19
	10.67
	4.05
	20.66
	135.06
	211.43

	Well D
	1.69
	4.50
	7.54
	208.19
	10.67
	4.05
	20.66
	135.06
	211.43

	Well E
	4.50
	1.69
	N.D.
	11.07
	0.85
	N.D.
	2.04
	N.D.
	11.47

	Well F
	N.D.
	10.35
	7.43
	120.34
	4.84
	2.70
	23.03
	N.D.
	123.21

	Well G
	N.D.
	N.D.
	0.99
	24.78
	1.89
	N.D.
	1.65
	5.23
	25.22

	Well H
	N.D.
	N.D.
	0.74
	10.94
	1.34
	N.D.
	1.21
	2.15
	11.27

	Well I
	N.D.
	0.90
	3.85
	133.03
	5.13
	N.D.
	4.53
	0.54
	134.01

	Children
	Cr6+/104
	As/105
	Cd/103
	Fe
	Mn/10
	Hg/106
	Zn/10
	Pb/104
	Sum

	Well A
	0.18
	N.D.
	N.D.
	4.15
	0.38
	N.D.
	0.50
	N.D.
	4.30

	Well B
	1.02
	128.76
	2.57
	76.37
	1.49
	4.22
	10.05
	N.D.
	77.56

	Well C
	1.06
	2.81
	4.71
	130.15
	6.67
	2.53
	12.92
	84.43
	132.17

	Well D
	1.06
	2.81
	4.71
	130.15
	6.67
	2.53
	12.92
	84.43
	132.17

	Well E
	2.81
	1.06
	N.D.
	6.92
	0.53
	N.D.
	1.27
	N.D.
	7.17

	Well F
	N.D.
	6.47
	4.64
	75.23
	3.02
	1.69
	14.40
	N.D.
	77.03

	Well G
	N.D.
	N.D.
	0.62
	15.49
	1.18
	N.D.
	1.03
	3.27
	15.77

	Well H
	N.D.
	N.D.
	0.46
	6.84
	0.84
	N.D.
	0.76
	1.35
	7.05

	Well I
	N.D.
	0.56
	2.41
	83.17
	3.21
	N.D.
	2.83
	0.34
	83.78
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Table S7. The exposure dose through dermal way(mg/kg/d)
	Adult
	Cr6+/104
	As/105
	Cd/103
	Fe
	Mn/10
	Hg/106
	Zn/10
	Pb/104
	Sum

	Well A
	0.18
	N.D.
	N.D.
	0.25
	0.29
	N.D.
	0.15
	N.D.
	0.03

	Well B
	1.04
	65.91
	2.37
	4.69
	1.14
	3.89
	3.09
	N.D.
	0.47

	Well C
	1.08
	1.44
	4.34
	7.99
	5.12
	2.33
	3.97
	172.87
	0.81

	Well D
	1.08
	1.44
	4.34
	7.99
	5.12
	2.33
	3.97
	172.87
	0.81

	Well E
	2.88
	0.54
	N.D.
	0.43
	0.41
	N.D.
	0.39
	N.D.
	0.04

	Well F
	N.D.
	3.31
	4.28
	4.62
	2.32
	1.56
	4.42
	N.D.
	0.47

	Well G
	N.D.
	N.D.
	0.57
	0.95
	0.91
	N.D.
	0.32
	6.70
	0.10

	Well H
	N.D.
	N.D.
	0.43
	0.42
	0.65
	N.D.
	0.23
	2.76
	0.04

	Well I
	N.D.
	0.29
	2.22
	5.11
	2.46
	N.D.
	0.87
	0.69
	0.51

	Children
	Cr6+/104
	As/105
	Cd/103
	Fe
	Mn/10
	Hg/106
	Zn/10
	Pb/104
	Sum

	Well A
	0.16
	N.D.
	N.D.
	0.23
	0.21
	N.D.
	0.27
	N.D.
	0.02

	Well B
	0.93
	105.95
	1.17
	4.19
	0.82
	3.47
	5.51
	N.D.
	0.43

	Well C
	0.96
	2.32
	2.16
	7.14
	3.66
	2.08
	7.09
	154.39
	0.72

	Well D
	0.96
	2.32
	2.16
	7.14
	3.66
	2.08
	7.09
	154.39
	0.72

	Well E
	2.57
	0.87
	N.D.
	0.38
	0.29
	N.D.
	0.70
	N.D.
	0.04

	Well F
	N.D.
	5.33
	2.12
	4.13
	1.66
	1.39
	7.90
	N.D.
	0.42

	Well G
	N.D.
	N.D.
	0.28
	0.85
	0.65
	N.D.
	0.57
	5.98
	0.09

	Well H
	N.D.
	N.D.
	0.21
	0.38
	0.46
	N.D.
	0.41
	2.46
	0.04
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[bookmark: _Hlk128759796]Table S8. Non-carcinogenic risk value of oral exposure
	Adult
	Fe/105
	Mn/105
	Hg/108
	Zn/106
	Pb/108
	Sum

	Well A
	0.95
	0.30
	N.D.
	0.27
	N.D.
	0.000015

	Well B
	17.45
	1.19
	2.25
	5.36
	N.D.
	0.000193

	Well C
	29.74
	5.33
	1.35
	6.89
	38.59
	0.000360

	Well D
	29.74
	5.33
	1.35
	6.89
	38.59
	0.000360

	Well E
	1.58
	0.43
	N.D.
	0.68
	N.D.
	0.000023

	Well F
	17.19
	2.42
	0.90
	7.68
	N.D.
	0.000206

	Well G
	3.54
	0.95
	N.D.
	0.55
	1.50
	0.000048

	Well H
	1.56
	0.67
	N.D.
	0.40
	0.62
	0.000025

	Well I
	19.00
	2.57
	N.D.
	1.51
	0.15
	0.000217

	Children
	Fe/105
	Mn/105
	Hg/108
	Zn/106
	Pb/108
	Sum

	Well A
	0.59
	0.19
	N.D.
	0.17
	N.D.
	0.000010

	Well B
	10.91
	0.74
	1.41
	3.35
	N.D.
	0.000121

	Well C
	18.59
	3.34
	0.84
	4.31
	24.12
	0.000225

	Well D
	18.59
	3.34
	0.84
	4.31
	24.12
	0.000225

	Well E
	0.99
	0.27
	N.D.
	0.42
	N.D.
	0.000015

	Well F
	10.75
	1.51
	0.56
	4.80
	N.D.
	0.000129

	Well G
	2.21
	0.59
	N.D.
	0.34
	0.93
	0.000030

	Well H
	0.98
	0.42
	N.D.
	0.25
	0.38
	0.000015

	Well I
	11.88
	1.60
	N.D.
	0.94
	0.10
	0.000136
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Table S9. Non-carcinogenic risk value of dermal exposure
	Adult
	Fe/104
	Mn/106
	Hg/109
	Zn/108
	Pb/1011
	Sum

	Well A
	0.13
	0.16
	N.D.
	0.25
	N.D.
	0.000013

	Well B
	2.35
	0.62
	1.85
	5.14
	N.D.
	0.000235

	Well C
	4.00
	2.78
	1.11
	6.61
	32.93
	0.000403

	Well D
	4.00
	2.78
	1.11
	6.61
	32.93
	0.000403

	Well E
	0.21
	0.22
	N.D.
	0.65
	N.D.
	0.000021

	Well F
	2.31
	1.26
	0.74
	7.37
	N.D.
	0.000232

	Well G
	0.48
	0.49
	N.D.
	0.53
	1.28
	0.000048

	Well H
	0.21
	0.35
	N.D.
	0.39
	0.53
	0.000021

	Well I
	2.55
	1.34
	N.D.
	1.45
	0.13
	0.000257

	Children
	Fe/104
	Mn/106
	Hg/109
	Zn/108
	Pb/1011
	Sum

	Well A
	0.11
	0.11
	N.D.
	0.46
	N.D.
	0.000012

	Well B
	2.09
	0.44
	1.65
	9.19
	N.D.
	0.000210

	Well C
	3.57
	1.99
	0.99
	11.81
	29.41
	0.000359

	Well D
	3.57
	1.99
	0.99
	11.81
	29.41
	0.000359

	Well E
	0.19
	0.16
	N.D.
	1.17
	N.D.
	0.000019

	Well F
	2.06
	0.90
	0.66
	13.16
	N.D.
	0.000207

	Well G
	0.42
	0.35
	N.D.
	0.94
	1.14
	0.000043

	Well H
	0.19
	0.25
	N.D.
	0.69
	0.47
	0.000019

	Well I
	2.28
	0.96
	N.D.
	2.59
	0.12
	0.000229
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Table S10. Carcinogenic risk value of oral exposure
	Adult
	Cr6+/103
	As/104
	Cd/103
	Sum

	Well A
	1.18
	0.00
	0.00
	0.001182

	Well B
	6.85
	30.89
	1.56
	0.011505

	Well C
	7.09
	0.68
	2.87
	0.010023

	Well D
	7.09
	0.68
	2.87
	0.010023

	Well E
	18.91
	0.25
	0.00
	0.018933

	Well F
	0.00
	1.55
	2.82
	0.002978

	Well G
	0.00
	0.00
	0.38
	0.000376

	Well H
	0.00
	0.00
	0.28
	0.000282

	Well I
	0.00
	0.14
	1.46
	0.001476 

	Children
	Cr6+/103
	As/104
	Cd/103
	Sum

	Well A
	0.74
	0.00
	0.00
	0.000739

	Well B
	4.28
	19.31
	0.98
	0.007192

	Well C
	4.43
	0.42
	1.79
	0.006266

	Well D
	4.43
	0.42
	1.79
	0.006266

	Well E
	11.82
	0.16
	0.00
	0.011836

	Well F
	0.00
	0.97
	1.76
	0.001862

	Well G
	0.00
	0.00
	0.24
	0.000235

	Well H
	0.00
	0.00
	0.18
	0.000176

	Well I
	0.00
	0.08
	0.91
	0.000923
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Table S11. Carcinogenic risk value of dermal exposure
	Adult
	Cr6+/105
	As/107
	Cd/105
	Sum

	Well A
	0.76
	0.00
	0.00
	0.00121

	Well B
	4.39
	98.86
	0.90
	0.011933

	Well C
	4.54
	2.16
	1.65
	0.010786

	Well D
	4.54
	2.16
	1.65
	0.010786

	Well E
	12.10
	0.81
	0.00
	0.018978

	Well F
	0.00
	4.97
	1.63
	0.003416

	Well G
	0.00
	0.00
	0.22
	0.000472

	Well H
	0.00
	0.00
	0.16
	0.000328

	Well I
	0.00
	0.43
	0.84
	0.001950

	Children
	Cr6+/105
	As/107
	Cd/105
	Sum

	Well A
	0.68
	0.00
	0.00
	0.000760

	Well B
	3.92
	158.92
	0.45
	0.007523

	Well C
	4.05
	3.47
	0.82
	0.006850

	Well D
	4.05
	3.47
	0.82
	0.006850

	Well E
	10.81
	1.30
	0.00
	0.011870

	Well F
	0.00
	7.99
	0.81
	0.002198

	Well G
	0.00
	0.00
	0.11
	0.000308

	Well H
	0.00
	0.00
	0.08
	0.000211

	Well I
	0.00
	0.69
	0.42
	0.001288
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