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Fig. S1. Average health risks from different sources`
Table S1 The geographical coordinates for the sampling sites
	ID
	E
	N

	S-01
	114.986789
	30.084022

	S-02
	114.989418
	30.078665

	S-03
	114.994643
	30.070634

	S-04
	114.990864
	30.076098

	S-05
	114.987642
	30.075893

	S-06
	114.983506
	30.072551

	S-07
	114.983614
	30.075731

	S-08
	114.987061
	30.072181

	S-09
	114.988603
	30.068953

	S-10
	114.987852
	30.066335

	S-11
	114.983219
	30.065132

	S-12
	114.982445
	30.062462

	S-13
	114.978943
	30.061359

	S-14
	114.979006
	30.065155

	S-15
	114.979210
	30.068974

	S-16
	114.983233
	30.068052

	S-17
	114.973840
	30.064923

	S-18
	114.970246
	30.065052

	S-19
	114.970583
	30.068288

	S-20
	114.975524
	30.069352

	S-21
	114.979429
	30.071877

	S-22
	114.974773
	30.072991

	S-23
	114.980824
	30.074533

	S-24
	114.970703
	30.061545

	S-25
	114.970568
	30.057336

	S-26
	114.965654
	30.054011

	S-27
	114.962328
	30.054679

	S-28
	114.962277
	30.050760

	S-29
	114.966363
	30.050733

	S-30
	114.965571
	30.047243

	S-31
	114.967785
	30.043661

	S-32
	114.971508
	30.039356

	S-33
	114.966794
	30.062261

	S-34
	114.963272
	30.057526

	S-35
	114.962092
	30.062201

	S-36
	114.966211
	30.065368

	S-37
	114.962231
	30.065674

	S-38
	114.965653
	30.068209

	S-39
	114.962333
	30.069077

	S-40
	114.965610
	30.072490


Table S2 Parameters used for calculation of the average daily exposure to heavy metals
	Items
	Indices
	Unit
	Definition
	Value for adults
	Value for children
	References

	Basic parameters
	C
	mg kg-1
	concentration of health metal pollutant
	-
	-
	This research

	Exposure behavioral parameters
	EF
	d a-1
	Exposure frequency
	350
	350
	
 ADDIN EN.CITE 
(Chen et al., 2022b; USEPA, 2002)


	
	ED
	a
	Years of exposure
	6
	24
	
 ADDIN EN.CITE 
(Chen et al., 2022b; USEPA, 2002)


	
	AT

(Non-carcinogenic)
	d
	Average exposre time
	365×ED
	365×ED
	
 ADDIN EN.CITE 
(Chen et al., 2022b; Fei et al., 2023; Liang et al., 2022; USEPA, 2002)


	
	AT

(Carcinogenic)
	d
	Average exposre time
	365×72
	365×72
	
 ADDIN EN.CITE 
(Chen et al., 2022b; Fei et al., 2023; Liang et al., 2022; USEPA, 2002)


	
	BW
	kg
	Average body weight
	15.9
	56.8
	
 ADDIN EN.CITE 
(Chen et al., 2022b; Fei et al., 2023; Liang et al., 2022; USEPA, 2002)


	
	CF
	kg mg-1
	Unit conversion
	1.00E-06
	1.00E-06
	
 ADDIN EN.CITE 
(Chen et al., 2022a; Fei et al., 2023; Liang et al., 2022)


	Hand-mouth intake
	IngR
	mg d-1
	Dust falling rate in digestion
	200
	100
	
 ADDIN EN.CITE 
(Chen et al., 2022a; Fei et al., 2023; Liang et al., 2022; USEPA, 2002)


	Respiratory intake
	InhR
	mg3 d-1
	Respiration rate
	7.5
	14.5
	
 ADDIN EN.CITE 
(Chen et al., 2022a; Fei et al., 2023; Liang et al., 2022)


	
	PEF
	mg3 kg-1
	Particulate emission factor
	1.36E+09
	1.36E+09
	 
 ADDIN EN.CITE 
(Chen et al., 2022a; Fei et al., 2023; Liang et al., 2022)


	Skin contact
	SL
	mg cm-2
	Skin adhesion
	0.2
	0.07
	(USEPA, 1996; USEPA, 2002)

	
	SA
	mg2 kg-1
	Exposed skin factor
	2448
	5700
	
 ADDIN EN.CITE 
(Chen et al., 2022a; Fei et al., 2023; Liang et al., 2022)


	
	ABS
	-
	Skin absorption factor
	1.00E-03
	1.00E-03
	
 ADDIN EN.CITE 
(Chen et al., 2022a; Fei et al., 2023; Liang et al., 2022)



Table S3 Summary of reference doses (RfD) and cancer slope factors (SF) of metals for three exposure pathways (
 ADDIN EN.CITE 
(USDOE, 2011; USEPA, 1999; Xiao et al., 2022; Yang et al., 2022)

	Elements
	RfDing
	RfDinh
	RfDderm
	SFing
	SFinh
	SFderm

	Pb
	0.0035
	0.00352
	0.000525
	-
	0.0085
	-

	Zn
	0.3
	0.3
	0.06
	-
	-
	-

	Cd
	0.001
	0.001
	0.00001
	-
	6.3
	-

	Ni
	0.02
	0.0201
	0.0054
	1.7
	0.84
	42.5

	Mn
	0.047
	0.0000143
	0.00184
	-
	-
	-

	V
	0.007
	0.007
	0.00007
	-
	-
	-

	Cu
	0.04
	0.0402
	0.012
	-
	-
	-

	Cr
	0.003
	0.0000286
	0.00006
	0.501
	42
	20


Table S4 Statistical results of heavy metals in local soil
	
	Al

(g kg-1)
	Cd

(mg kg-1)
	Cr

(mg kg-1)
	Cu

(g kg-1)
	Fe

(g kg-1)
	Mn

(g kg-1)
	Ni

(mg kg-1)
	Pb

(mg kg-1)
	Sb

(mg kg-1)
	Ti

(g kg-1)
	V

(mg kg-1)
	Zn

(mg kg-1)

	min
	3.99
	N.D.
	36.7
	N.D.
	13.4
	0.16
	N.D.
	N.D.
	N.D.
	0.43
	N.D.
	N.D.

	max
	36.6
	8.40
	272
	20.2
	138
	3.70
	443
	194
	18.1
	6.46
	160
	1014

	average
	17.9
	1.52
	111
	2.28
	34.1
	1.03
	43.1
	71.1
	7.40
	3.72
	94.4
	276

	SD
	8.20
	1.75
	58.9
	4.07
	21.5
	0.725
	75.9
	57.7
	3.96
	1.19
	32.9
	203

	CV(%)
	45.8
	115
	53.3
	178
	63.1
	70.5
	176
	81.2
	53.6
	31.9
	34.8
	73.8

	BV
	71.9
	0.172
	86.0
	0.0307
	39.1
	0.712
	37.3
	26.7
	1.65
	4.5
	110.2
	83.6


BV indicates local soil background values CNEMC (1990)

SD indicates standard deviation.

CV indicates coefficient of variation.

N.D. indicates not detective

Table S5 The results of heavy metals comparing to previous researches
	
	Al

(g kg-1)
	Cd

(mg kg-1)
	Cr

(mg kg-1)
	Cu

(g kg-1)
	Fe

(g kg-1)
	Mn

(g kg-1)
	Ni

(mg kg-1)
	Pb

(mg kg-1)
	Sb

(mg kg-1)
	Ti

(g kg-1)
	V

(mg kg-1)
	Zn

(mg kg-1)
	Reference

	Local

(Copper and iron mine)
	17.9±8.20
	1.52±1.75
	111±58.9
	2.28±4.07
	34.1±21.5
	1.03±0.725
	43.1±75.9
	71.1±57.7
	7.40±3.96
	3.72±1.19
	94.4±32.9
	276±203
	This research

	Xinjiang

(Coal mine)
	
	0.10±0.02
	8.33±5.49
	0.015±0.003
	
	
	6.19±4.25
	27.78±3.50
	
	
	
	45.04±7.64
	
 ADDIN EN.CITE 
(Fan et al., 2022)


	Luoyang

(Tungsten and molybdenum)
	
	5.87±2.74
	449±123
	0.135±0.073
	
	
	
	155±123
	
	
	
	340±149
	


(Wang et al., 2021) ADDIN EN.CITE 

	Dexing
(Copper mine)
	
	0.52±0.32
	108±40.2
	0.305±0.196
	
	
	
	77.6±24.9
	
	
	
	158±77.9
	
 ADDIN EN.CITE 
(Ni et al., 2023)


	Shangluo
(Gold mine)
	
	1.39±0.15
	108±11.1
	0.033±0.005
	
	
	54.1±5.94
	21.0±5.41
	
	
	
	74.9±8.87
	
 ADDIN EN.CITE 
(Chen et al., 2022b)



Table S6 Non-carcinogens risk of HMs in local area
	Elements
	Children
	
	
	
	Adult
	
	
	

	
	HQing
	HQinh
	HQdem
	HI
	HQing
	HQinh
	HQdem
	HI

	Cd
	
	
	
	
	
	
	
	

	Min
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	Max
	1.01E-01
	2.79E-04
	2.48E-02
	1.26E-01
	1.42E-02
	1.51E-04
	5.66E-03
	2.00E-02

	Mean
	1.83E-02
	5.04E-05
	4.47E-03
	2.28E-02
	2.56E-03
	2.73E-05
	1.02E-03
	3.61E-03

	SD
	2.11E-02
	5.82E-05
	5.17E-03
	2.63E-02
	2.95E-03
	3.15E-05
	1.18E-03
	4.16E-03

	Cr
	
	
	
	
	
	
	
	

	Min
	1.47E-01
	4.27E-04
	1.81E-02
	1.66E-01
	2.06E-02
	2.31E-04
	4.12E-03
	2.50E-02

	Max
	1.09E+00
	3.16E-03
	1.34E-01
	1.23E+00
	1.53E-01
	1.71E-03
	3.05E-02
	1.85E-01

	Mean
	4.44E-01
	1.29E-03
	5.44E-02
	5.00E-01
	6.22E-02
	6.96E-04
	1.24E-02
	7.53E-02

	SD
	2.37E-01
	6.85E-04
	2.90E-02
	2.66E-01
	3.31E-02
	3.71E-04
	6.61E-03
	4.01E-02

	Cu
	
	
	
	
	
	
	
	

	Min
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	Max
	6.08E+00
	1.67E-04
	4.96E-02
	6.13E+00
	8.51E-01
	9.03E-05
	1.13E-02
	8.63E-01

	Mean
	6.89E-01
	1.89E-05
	5.62E-03
	6.94E-01
	9.64E-02
	1.02E-05
	1.28E-03
	9.77E-02

	SD
	1.23E+00
	3.37E-05
	1.00E-02
	1.24E+00
	1.72E-01
	1.82E-05
	2.29E-03
	1.74E-01

	Mn
	
	
	
	
	
	
	
	

	Min
	4.12E-02
	3.73E-03
	2.58E-03
	4.75E-02
	5.77E-03
	2.02E-03
	5.88E-04
	8.38E-03

	Max
	9.49E-01
	8.60E-02
	5.94E-02
	1.09E+00
	1.33E-01
	4.66E-02
	1.35E-02
	1.93E-01

	Mean
	2.64E-01
	2.39E-02
	1.65E-02
	3.04E-01
	3.70E-02
	1.29E-02
	3.77E-03
	5.37E-02

	SD
	1.86E-01
	1.69E-02
	1.16E-02
	2.15E-01
	2.60E-02
	9.13E-03
	2.65E-03
	3.78E-02

	Ni
	
	
	
	
	
	
	
	

	Min
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	Max
	2.67E-01
	7.32E-06
	2.42E-03
	2.69E-01
	3.74E-02
	3.96E-06
	5.52E-04
	3.79E-02

	Mean
	2.60E-02
	7.14E-07
	2.36E-04
	2.62E-02
	3.64E-03
	3.86E-07
	5.38E-05
	3.69E-03

	SD
	4.58E-02
	1.26E-06
	4.15E-04
	4.62E-02
	6.41E-03
	6.80E-07
	9.47E-05
	6.51E-03

	Pb
	
	
	
	
	
	
	
	

	Min
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	Max
	6.68E-01
	1.83E-05
	1.09E-02
	6.79E-01
	9.34E-02
	9.91E-06
	2.49E-03
	9.59E-02

	Mean
	2.31E-01
	6.71E-06
	4.00E-03
	2.28E-01
	3.43E-02
	3.63E-06
	9.12E-04
	3.52E-02

	SD
	1.88E-01
	5.45E-06
	3.25E-03
	1.92E-01
	2.78E-02
	2.95E-06
	7.41E-04
	2.86E-02

	V
	
	
	
	
	
	
	
	

	Min
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	Max
	2.75E-01
	7.58E-06
	6.73E-02
	3.42E-01
	3.85E-02
	4.10E-06
	1.53E-02
	5.38E-02

	Mean
	1.63E-01
	4.48E-06
	3.98E-02
	2.02E-01
	2.28E-02
	2.43E-06
	9.08E-03
	3.19E-02

	SD
	5.67E-02
	1.56E-06
	1.39E-02
	7.05E-02
	7.93E-03
	8.45E-07
	3.16E-03
	1.11E-02

	Zn
	
	
	
	
	
	
	
	

	Min
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	Max
	4.08E-02
	1.12E-06
	4.99E-04
	4.13E-02
	5.71E-03
	6.08E-07
	1.14E-04
	5.82E-03

	Mean
	1.11E-02
	3.06E-07
	1.36E-04
	1.12E-02
	1.55E-03
	1.65E-07
	3.09E-05
	1.58E-03

	SD
	8.18E-03
	2.26E-07
	1.00E-04
	8.28E-03
	1.14E-03
	1.22E-07
	2.28E-05
	1.17E-03

	ALL
	
	
	
	
	
	
	
	

	Min
	4.23E-01
	4.43E-03
	2.76E-02
	4.61E-01
	5.91E-02
	2.40E-03
	6.29E-03
	7.12E-02

	Max
	8.06E+00
	8.92E-02
	2.37E-01
	8.35E+00
	1.13E+00
	4.83E-02
	5.42E-02
	1.21E+00

	Mean
	1.72E+00
	2.53E-02
	1.14E-01
	1.86E+00
	2.43E-01
	1.37E-02
	2.60E-02
	2.83E-01

	SD
	1.51E+00
	1.74E-02
	5.53E-02
	1.57E+00
	2.10E-01
	9.41E-03
	1.26E-02
	2.26E-01


SD indicates standard deviation.

N.D. indicates not detective

Table S7 Carcinogens risk of HMs in local area
	
	Cd
	Cr
	Ni
	Pb
	TCR

	Children
	
	
	
	
	

	Min
	N.D.
	2.03E-05
	N.D.
	N.D.
	2.29E-05

	Max
	1.47E-09
	1.51E-04
	8.03E-04
	4.56E-11
	8.42E-04

	Mean
	2.65E-10
	6.12E-05
	7.82E-05
	1.67E-11
	1.24E-04

	SD
	3.06E-10
	3.26E-05
	1.38E-04
	1.36E-11
	1.30E-04

	Adult
	
	
	
	
	

	Min
	N.D.
	1.21E-05
	N.D.
	N.D.
	1.36E-05

	Max
	3.18E-09
	8.96E-05
	4.66E-04
	9.88E-11
	4.89E-04

	Mean
	5.73E-10
	3.64E-05
	4.54E-05
	3.62E-11
	7.27E-05

	SD
	6.61E-10
	1.94E-05
	7.99E-05
	2.94E-11
	7.52E-05


SD indicates standard deviation.

N.D. indicates not detective
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