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Table S1: Instrument Working Conditions for the Analysis of Heavy Metals

	Parameters
	Zn
	Cu
	Fe
	Pb
	Cd
	Ni
	Mn
	Cr
	As
	Al
	Hg

	Wavelength (nm)
	214
	324
	248
	283
	229
	232
	276
	358
	194
	332
	254

	Silt width (nm)
	1
	0.5
	0.2
	1
	0.5
	0.2
	0.2
	0.2
	0.2
	0.2
	0.3

	Lamp current (mA)
	10
	15
	5
	12
	10
	10
	10
	15
	10
	5
	15

	Fuel
	C2H2
	C2H2
	C2H2
	C2H2
	C2H2
	C2H2
	C2H2
	C2H2
	C2H2
	C2H2
	C2H2

	Support
	O2
	O2
	O2
	O2
	O2
	O2
	O2
	O2
	O2
	O2
	O2

	Detection limit
	0.0005
	0.03
	0.01
	0.005
	0.0002
	0.0005
	0.003
	0.001
	0.0001
	0.04
	0.0002

	Quantification limit
	0.00165
	0.099
	0.033
	0.0165
	0.00066
	0.00165
	0.0099
	0.0033
	0.00033
	0.132
	0.00066



Table S2: Parameters Used to Evaluate Health Risk Assessment
	Parameter
	Unit
	Adults
	Children
	References

	C
	mg/L
	Laboratory data
	Laboratory data
	

	IR
	L/day
	2.88
	1.704
	[11, 61 - 63]

	EF
	Day/year
	350
	350
	[11, 61 - 63]

	ED
	Year
	30
	6
	[11, 61 - 63]

	BW
	Kg
	80
	15
	[11, 61 - 63]

	AT – non-cancer
	Day
	10950
	2160
	[11, 61 - 63]

	AT – cancer
	Day
	25550
	25550
	[11, 61 - 63]

	SA
	cm2
	19652
	6365
	[11, 61 - 63]

	AF
	mg/cm2
	0.07
	0.2
	[11, 61 - 63]

	ABS
	Unitless
	See Table S3
	See Table S3
	-

	RfD
	mg/kg/day
	See Table S3
	See Table S3
	-

	CSF
	(mg/day/day)-1
	See Table S3
	See Table S3
	-


















Table S3: Reference Dose (RfD) and Cancer Slope Factor (CSF)
	Parameters
	ABS
	RfD (mg/kg-day)
	CSF (mg/kg-day)⁻¹
	Comment

	K (mg/L)
	1
	1.36
	-
	K salts as inorganic phosphate

	Na (mg/L)
	1
	1
	-
	Na salts as inorganic phosphate

	NO₃⁻ (mg/L)
	1
	1.6
	-
	Nitrate in water

	Zn
	1
	0.3
	-
	-

	Cu
	1
	0.04
	-
	-

	Fe
	1
	0.7
	-
	-

	Pb
	1
	0.0035
	0.0085
	-

	Cd
	0.05
	0.0001
	6.3
	-

	Ni
	0.04
	0.02
	0.84
	Nickel soluble salts

	Mn
	1
	0.024
	-
	-

	Cr (III)
	0.013
	1.5
	-
	-

	Cr (VI)
	0.025
	0.003
	0.5
	-

	As
	1
	0.0003
	0.0043
	As inorganic

	Al
	1
	1
	-
	-

	Hg
	1
	0.0003
	-
	Mercuric chloride (and other mercury salts)













Table S4: Mean Values of the Physicochemical Parameters of All the Groundwater Samples and Permissible Limits of WHO and FME
	Parameter
	Mean value
	Regulatory body Permissible limit

	pH
	6.23
	6.5 – 8.5a, b

	Temperature
	24.51
	22 – 35a

	Electrical conductivity (EC), µS/cm
	160
	100 – 1000a

	Total dissolved solids (TDS), mg/L
	100.75
	600 – 1000a, b

	Biochemical Oxygen Demand (BOD), mg/L
	4.23
	6 – 10a

	Salinity (%)
	31.81
	-

	K
	5.30
	5a

	Na
	13.47
	200b

	Ca
	16.71
	75a

	Mg
	3.11
	50a

	Total Hardness (TH), mg/L
	38.01
	200b

	HCO3-
	29.77
	-

	SO42-
	14.03
	500b

	NO3-
	0.70
	50a , 10b


a = WHO, b = FME


















Table S5: Pearson and Spearman Correlations of Borehole Locations
	Spearman Correlation

	Pearson correlation
	
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12

	
	BH 1
	
	0.96
	0.99
	0.95
	0.96
	0.97
	0.92
	0.92
	0.90
	0.92
	0.92
	0.94

	
	BH 2
	0.96
	
	0.97
	0.94
	0.96
	0.98
	0.94
	0.93
	0.92
	0.94
	0.94
	0.95

	
	BH 3
	0.97
	0.99
	
	0.96
	0.98
	0.99
	0.93
	0.93
	0.91
	0.93
	0.93
	0.95

	
	BH 4
	0.89
	0.97
	0.95
	
	0.97
	0.96
	0.87
	0.87
	0.86
	0.88
	0.87
	0.90

	
	BH 5
	0.97
	0.99
	0.98
	0.93
	
	0.99
	0.93
	0.91
	0.91
	0.92
	0.93
	0.95

	
	BH 6
	0.76
	0.81
	0.80
	0.80
	0.81
	
	0.95
	0.93
	0.92
	0.94
	0.94
	0.96

	
	BH 7
	0.78
	0.80
	0.79
	0.73
	0.81
	0.63
	
	0.97
	0.98
	0.97
	0.97
	0.98

	
	BH 8
	0.60
	0.62
	0.61
	0.54
	0.63
	0.46
	0.95
	
	0.99
	0.99
	0.99
	0.98

	
	BH 9
	0.73
	0.75
	0.74
	0.70
	0.76
	0.57
	0.99
	0.97
	
	0.99
	0.98
	0.98

	
	BH 10
	0.74
	0.77
	0.77
	0.72
	0.77
	0.54
	0.98
	0.96
	0.99
	
	0.98
	0.99

	
	BH 11
	0.68
	0.68
	0.69
	0.59
	0.69
	0.53
	0.97
	0.99
	0.97
	0.97
	
	0.98

	
	BH 12
	0.83
	0.86
	0.85
	0.82
	0.86
	0.62
	0.98
	0.91
	0.98
	0.98
	0.93
	


Note: Correlation: (Bold: >0.70 – 1.00; italics: 0.40 – 0.69) at significance p > 0.05.








Table S6a: Pearson and Spearman Correlation Matrix for Physicochemical Parameters of Borehole Locations 
	Spearman Correlation

	Pearson correlation
	
	pH
	Temp. (°C)
	EC (µS/cm)
	TDS (mg/L)
	BOD (mg/L)
	Salinity (%)
	K (mg/L)
	Na (mg/L)
	Ca (mg/L)
	Mg (mg/L)
	TH (mg/L)
	HCO₃ˉ (mg/L)
	SO₄²ˉ (mg/L)

	
	pH
	
	0.34
	0.19
	0.12
	0.21
	0.14
	0.00
	0.21
	0.08
	0.22
	0.33
	0.19
	0.26

	
	Temp. (°C)
	0.46
	
	0.81
	0.79
	0.72
	0.78
	0.72
	0.84
	0.71
	0.67
	0.76
	0.83
	0.70

	
	EC (µS/cm)
	-0.12
	0.59
	
	0.95
	0.75
	0.91
	0.87
	0.88
	0.92
	0.76
	0.82
	0.87
	0.85

	
	TDS (mg/L)
	0.17
	0.70
	0.86
	
	0.81
	0.94
	0.95
	0.87
	0.92
	0.76
	0.79
	0.89
	0.81

	
	BOD (mg/L)
	0.39
	0.86
	0.45
	0.53
	
	0.79
	0.79
	0.78
	0.84
	0.79
	0.71
	0.85
	0.81

	
	Salinity (%)
	0.45
	0.97
	0.64
	0.77
	0.88
	
	0.93
	0.82
	0.86
	0.78
	0.78
	0.80
	0.77

	
	K (mg/L)
	-0.11
	0.61
	1.00
	0.85
	0.48
	0.66
	
	0.78
	0.89
	0.77
	0.80
	0.82
	0.75

	
	Na (mg/L)
	-0.08
	0.61
	1.00
	0.86
	0.49
	0.66
	1.00
	
	0.84
	0.79
	0.71
	0.90
	0.89

	
	Ca (mg/L)
	-0.05
	0.66
	0.99
	0.88
	0.52
	0.72
	0.99
	0.99
	
	0.86
	0.73
	0.82
	0.91

	
	Mg (mg/L)
	-0.17
	0.52
	0.99
	0.84
	0.40
	0.57
	0.99
	0.99
	0.98
	
	0.73
	0.77
	0.95

	
	TH (mg/L)
	0.34
	0.93
	0.71
	0.67
	0.80
	0.89
	0.73
	0.72
	0.74
	0.64
	
	0.87
	0.72

	
	HCO₃ˉ (mg/L)
	0.09
	0.80
	0.91
	0.87
	0.72
	0.82
	0.92
	0.93
	0.93
	0.90
	0.87
	
	0.83

	
	SO₄²ˉ (mg/L)
	-0.07
	0.57
	0.95
	0.85
	0.53
	0.65
	0.95
	0.97
	0.96
	0.97
	0.64
	0.92
	

	
	NO₃ˉ (mg/L)
	0.43
	0.89
	0.60
	0.65
	0.87
	0.93
	0.62
	0.63
	0.68
	0.55
	0.85
	0.79
	0.65

	
	Zn (mg/L)
	-0.39
	-0.62
	0.03
	-0.13
	-0.73
	-0.56
	0.00
	0.00
	-0.05
	0.10
	-0.47
	-0.23
	0.02

	
	Cu (mg/L)
	0.16
	0.79
	0.73
	0.76
	0.68
	0.79
	0.75
	0.74
	0.77
	0.68
	0.77
	0.78
	0.67

	
	Fe (mg/L)
	0.19
	0.70
	0.91
	0.78
	0.59
	0.72
	0.92
	0.93
	0.92
	0.90
	0.82
	0.91
	0.89

	
	Pb (mg/L)
	0.11
	0.82
	0.62
	0.51
	0.66
	0.80
	0.65
	0.62
	0.67
	0.54
	0.88
	0.70
	0.50

	
	Cd (mg/L)
	0.52
	0.86
	0.71
	0.79
	0.72
	0.84
	0.72
	0.73
	0.73
	0.67
	0.91
	0.85
	0.67

	
	Ni (mg/L)
	0.40
	0.79
	0.70
	0.68
	0.75
	0.82
	0.73
	0.75
	0.74
	0.69
	0.84
	0.85
	0.76

	
	Mn (mg/L)
	0.46
	0.97
	0.60
	0.68
	0.91
	0.98
	0.63
	0.64
	0.68
	0.54
	0.91
	0.81
	0.63

	
	Cr (mg/L)
	-0.04
	0.45
	0.50
	0.56
	0.61
	0.54
	0.50
	0.51
	0.54
	0.49
	0.32
	0.58
	0.62

	
	As (mg/L)
	0.40
	0.35
	-0.28
	-0.10
	0.53
	0.35
	-0.25
	-0.23
	-0.21
	-0.29
	0.22
	0.05
	-0.12

	
	Al (mg/L)
	0.70
	0.64
	0.02
	0.33
	0.67
	0.66
	0.03
	0.03
	0.09
	-0.08
	0.49
	0.23
	-0.01

	
	Hg (mg/L)
	0.35
	0.42
	-0.09
	0.02
	0.31
	0.33
	-0.09
	-0.11
	-0.07
	-0.19
	0.42
	0.09
	-0.24


Note: Correlation: (Bold: >0.70 – 1.00; italics: 0.40 – 0.69; other: 0.00 – 0.39) at significance p > 0.05.


Table S6b: Pearson and Spearman Correlation for Heavy Metal Concentrations of Borehole Locations
	Spearman Correlation

	Pearson correlation
	
	NO₃ˉ (mg/L)
	Zn (mg/L)
	Cu (mg/L)
	Fe (mg/L)
	Pb (mg/L)
	Cd (mg/L)
	Ni (mg/L)
	Mn (mg/L)
	Cr (mg/L)
	As (mg/L)
	Al (mg/L)
	Hg (mg/L)

	
	Ph
	0.23
	-0.23
	0.06
	0.32
	0.20
	0.30
	0.37
	0.24
	-0.27
	0.32
	0.47
	0.45

	
	Temp. (°C)
	0.63
	-0.56
	0.81
	0.81
	0.79
	0.78
	0.72
	0.76
	0.41
	0.28
	0.67
	0.38

	
	EC (µS/cm)
	0.80
	-0.30
	0.77
	0.81
	0.79
	0.88
	0.73
	0.90
	0.68
	0.14
	0.69
	0.38

	
	TDS (mg/L)
	0.76
	-0.45
	0.86
	0.82
	0.72
	0.88
	0.78
	0.89
	0.73
	0.17
	0.68
	0.31

	
	BOD (mg/L)
	0.83
	-0.56
	0.62
	0.75
	0.70
	0.75
	0.71
	0.90
	0.59
	0.54
	0.68
	0.32

	
	Salinity (%)
	0.79
	-0.45
	0.81
	0.79
	0.71
	0.88
	0.75
	0.83
	0.62
	0.37
	0.74
	0.18

	
	K (mg/L)
	0.75
	-0.46
	0.86
	0.83
	0.76
	0.84
	0.79
	0.81
	0.62
	0.23
	0.62
	0.23

	
	Na (mg/L)
	0.84
	-0.29
	0.71
	0.87
	0.69
	0.76
	0.75
	0.91
	0.72
	0.19
	0.56
	0.10

	
	Ca (mg/L)
	0.84
	-0.29
	0.77
	0.82
	0.78
	0.82
	0.70
	0.94
	0.66
	0.13
	0.59
	0.31

	
	Mg (mg/L)
	0.91
	-0.10
	0.58
	0.87
	0.79
	0.82
	0.86
	0.89
	0.44
	0.35
	0.38
	0.13

	
	TH (mg/L)
	0.73
	-0.41
	0.66
	0.89
	0.80
	0.93
	0.88
	0.74
	0.32
	0.33
	0.68
	0.39

	
	HCO₃ˉ (mg/L)
	0.78
	-0.44
	0.72
	0.88
	0.71
	0.89
	0.83
	0.88
	0.66
	0.26
	0.63
	0.25

	
	SO₄²ˉ (mg/L)
	0.93
	-0.09
	0.59
	0.87
	0.76
	0.80
	0.78
	0.96
	0.58
	0.21
	0.46
	0.18

	
	NO₃ˉ (mg/L)
	
	-0.11
	0.45
	0.81
	0.77
	0.74
	0.76
	0.93
	0.56
	0.47
	0.51
	0.14

	
	Zn (mg/L)
	-0.41
	
	-0.62
	-0.33
	-0.27
	-0.38
	-0.28
	-0.27
	-0.12
	-0.38
	-0.74
	-0.39

	
	Cu (mg/L)
	0.60
	-0.59
	
	0.75
	0.62
	0.74
	0.63
	0.64
	0.46
	-0.04
	0.62
	0.25

	
	Fe (mg/L)
	0.70
	-0.14
	0.75
	
	0.80
	0.87
	0.92
	0.83
	0.39
	0.21
	0.55
	0.18

	
	Pb (mg/L)
	0.78
	-0.41
	0.70
	0.64
	
	0.73
	0.74
	0.78
	0.28
	0.31
	0.47
	0.52

	
	Cd (mg/L)
	0.77
	-0.38
	0.75
	0.86
	0.64
	
	0.87
	0.82
	0.46
	0.28
	0.70
	0.32

	
	Ni (mg/L)
	0.81
	-0.31
	0.65
	0.86
	0.61
	0.86
	
	0.76
	0.34
	0.35
	0.46
	0.21

	
	Mn (mg/L)
	0.96
	-0.57
	0.75
	0.72
	0.83
	0.82
	0.83
	
	0.69
	0.31
	0.59
	0.31

	
	Cr (mg/L)
	0.55
	-0.36
	0.55
	0.40
	0.25
	0.31
	0.41
	0.52
	
	0.01
	0.33
	-0.04

	
	As (mg/L)
	0.40
	-0.48
	-0.11
	-0.10
	0.10
	0.16
	0.33
	0.38
	0.08
	
	0.44
	0.12

	
	Al (mg/L)
	0.56
	-0.77
	0.48
	0.18
	0.40
	0.54
	0.33
	0.63
	0.31
	0.42
	
	0.47

	
	Hg (mg/L)
	0.33
	-0.37
	0.21
	-0.04
	0.51
	0.26
	0.11
	0.38
	-0.11
	0.10
	0.52
	


Note: Correlation: (Bold: >0.70 – 1.00; italics: 0.40 – 0.69; other: 0.00 – 0.39) at significance p > 0.05.














[bookmark: _Hlk212404551]Table S7: Ecological Risk Indices
	[bookmark: _Hlk180964067]Parameters
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12

	K (mg/L)
	0.46
	0.57
	0.55
	2.34
	0.50
	0.50
	0.08
	0.05
	0.07
	0.04
	0.07
	0.07

	Na (mg/L)
	0.07
	0.08
	0.08
	0.35
	0.09
	0.08
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	Ca (mg/L)
	0.20
	0.34
	0.30
	1.13
	0.27
	0.32
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	Mg (mg/L)
	0.05
	0.06
	0.05
	0.40
	0.08
	0.07
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	Zn (mg/L)
	0.01
	0.01
	0.01
	0.02
	0.01
	0.01
	0.00
	0.02
	0.01
	0.02
	0.02
	0.02

	Cu (mg/L)
	0.04
	0.04
	0.05
	0.06
	0.03
	0.05
	0.04
	0.02
	0.03
	0.01
	0.02
	0.01

	Fe (mg/L)
	0.17
	0.07
	0.23
	0.47
	0.23
	0.13
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03

	Pb (mg/L)
	15.00
	15.00
	13.00
	14.00
	5.00
	6.00
	1.00
	2.00
	2.00
	2.00
	2.00
	2.00

	Cd (mg/L)
	170.00
	10.00
	140.00
	213.33
	140.00
	176.67
	6.67
	3.33
	3.33
	3.33
	6.67
	10.00

	Ni (mg/L)
	2.00
	1.50
	2.00
	3.00
	3.00
	2.00
	0.50
	0.50
	1.00
	0.50
	1.50
	1.00

	Mn (mg/L)
	0.50
	0.53
	0.50
	0.53
	0.53
	0.53
	0.17
	0.17
	0.17
	0.17
	0.13
	0.20

	Cr (mg/L)
	0.80
	2.20
	1.00
	2.20
	2.00
	2.00
	2.00
	0.40
	1.20
	1.20
	0.60
	1.40

	As (mg/L)
	0.30
	0.30
	0.20
	0.10
	0.40
	0.30
	0.20
	0.20
	0.10
	0.20
	0.30
	0.20

	Al (mg/L)
	2.10
	1.80
	2.55
	1.20
	1.80
	2.85
	1.90
	1.05
	1.05
	1.15
	1.10
	1.65

	Hg (mg/L)
	0.30
	0.20
	0.20
	0.10
	0.10
	0.20
	0.10
	0.10
	0.20
	0.10
	0.10
	0.20

	N
	15
	15
	15
	15
	15
	15
	15
	15
	15
	15
	15
	15

	Cdeg
	192.00
	32.70
	160.72
	239.23
	154.04
	191.71
	12.73
	7.91
	9.23
	8.79
	12.58
	16.82

	MCdeg
	12.80
	2.18
	10.71
	15.95
	10.27
	12.78
	0.85
	0.53
	0.62
	0.59
	0.84
	1.12

	PLI
	0.46
	0.39
	0.47
	0.78
	0.47
	0.49
	0.00
	0.11
	0.13
	0.11
	0.13
	0.15

	NPI
	9.56
	2.93
	8.68
	10.71
	8.67
	9.73
	1.94
	1.39
	1.40
	1.40
	1.94
	2.36





Table S8: Water Quality Assessment
	Parameters
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12

	WQI
	149.15
	34.86
	138.22
	146.36
	141.17
	140.36
	69.50
	65.64
	73.86
	62.68
	78.12
	94.73

	EC/TDS
	1.94
	2.00
	2.00
	2.00
	1.82
	0.57
	1.93
	2.00
	2.27
	3.00
	1.80
	2.85

	CBE
	-20.35
	-5.40
	15.39
	9.06
	-25.52
	-15.19
	-46.96
	-36.74
	-44.25
	-35.77
	-35.25
	-49.13

	TH
	46.43
	75.93
	65.68
	292.93
	66.40
	73.94
	5.49
	5.99
	5.19
	5.04
	4.84
	6.30

	TA
	40.02
	30.01
	20.01
	79.21
	41.25
	37.72
	10.00
	5.00
	8.61
	6.23
	5.41
	9.43

	SAR
	4.58
	4.18
	4.35
	9.73
	5.34
	4.32
	2.26
	1.63
	2.31
	2.71
	1.64
	2.08

	Percent Na
	37.15
	30.86
	32.80
	34.65
	38.16
	32.36
	43.77
	38.57
	45.77
	53.00
	36.95
	41.59


















Table S9: Geo-Accumulation Index
	Parameter
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12

	pH
	-0.74
	-0.81
	-0.67
	-0.81
	-0.69
	-0.67
	-0.81
	-0.78
	-0.76
	-0.76
	-0.78
	-0.76

	Temp. (°C)
	-1.07
	-1.08
	-1.08
	-1.08
	-1.08
	-1.07
	-1.12
	-1.12
	-1.12
	-1.12
	-1.12
	-1.13

	EC (µS/cm)
	-3.20
	-2.97
	-3.06
	-0.77
	-3.27
	-2.90
	-5.80
	-6.55
	-5.91
	-5.80
	-6.38
	-5.34

	TDS (mg/L)
	-3.16
	-2.97
	-3.06
	-0.77
	-3.14
	-1.10
	-5.74
	-6.55
	-6.09
	-6.38
	-6.23
	-5.85

	BOD (mg/L)
	-0.56
	-0.53
	-0.71
	-0.64
	-0.37
	-0.55
	-0.84
	-1.18
	-1.27
	-1.42
	-1.32
	-1.02

	Salinity (%)
	5.03
	5.26
	5.18
	5.40
	5.12
	5.54
	2.43
	1.68
	1.09
	1.74
	2.28
	2.24

	K (mg/L)
	-1.70
	-1.39
	-1.46
	0.64
	-1.59
	-1.58
	-4.31
	-5.01
	-4.53
	-5.23
	-4.35
	-4.40

	Na (mg/L)
	-4.49
	-4.25
	-4.29
	-2.09
	-4.02
	-4.23
	-7.06
	-7.49
	-7.08
	-6.87
	-7.64
	-7.09

	Ca (mg/L)
	-2.93
	-2.15
	-2.33
	-0.41
	-2.49
	-2.22
	-6.10
	-6.10
	-6.23
	-6.29
	-6.46
	-5.97

	Mg (mg/L)
	-5.01
	-4.59
	-5.01
	-1.92
	-4.23
	-4.49
	-7.79
	-7.35
	-7.74
	-7.74
	-7.55
	-7.41

	TH (mg/L)
	-2.20
	-3.18
	-2.78
	-2.27
	-2.91
	-3.03
	-6.13
	-6.61
	-6.44
	-6.43
	-6.09
	-6.01

	HCO₃ˉ (mg/L)
	-1.62
	-2.04
	-2.62
	-0.63
	-1.58
	-1.71
	-3.62
	-4.62
	-3.84
	-4.30
	-4.51
	-3.71

	SO₄²ˉ (mg/L)
	-6.36
	-4.31
	-5.42
	-2.39
	-3.64
	-4.23
	-7.57
	-6.92
	-7.55
	-7.40
	-7.70
	-6.79

	NO₃ˉ (mg/L)
	-6.20
	-5.90
	-6.19
	-5.91
	-5.85
	-6.03
	-10.29
	-8.79
	-10.55
	-7.59
	-9.87
	-6.94

	Zn (mg/L)
	-8.14
	-7.81
	-7.97
	-6.44
	-7.81
	-7.97
	-8.81
	-6.44
	-6.68
	-6.18
	-6.49
	-6.23

	Cu (mg/L)
	-5.23
	-5.23
	-5.01
	-4.64
	-5.49
	-5.01
	-5.23
	-6.23
	-5.49
	-6.81
	-6.23
	-6.81

	Fe (mg/L)
	-3.17
	-4.49
	-2.68
	-1.68
	-2.68
	-3.49
	-5.49
	-5.49
	-5.49
	-5.49
	-5.49
	-5.49

	Pb (mg/L)
	3.32
	3.32
	3.12
	3.22
	1.74
	2.00
	-0.58
	0.42
	0.42
	0.42
	0.42
	0.42

	Cd (mg/L)
	6.82
	2.74
	6.54
	7.15
	6.54
	6.88
	2.15
	1.15
	1.15
	1.15
	2.15
	2.74

	Ni (mg/L)
	0.42
	0.00
	0.42
	1.00
	1.00
	0.42
	-1.58
	-1.58
	-0.58
	-1.58
	0.00
	-0.58

	Mn (mg/L)
	-1.58
	-1.49
	-1.58
	-1.49
	-1.49
	-1.49
	-3.17
	-3.17
	-3.17
	-3.17
	-3.49
	-2.91

	Cr (mg/L)
	-0.91
	0.55
	-0.58
	0.55
	0.42
	0.42
	0.42
	-1.91
	-0.32
	-0.32
	-1.32
	-0.10

	As (mg/L)
	-2.32
	-2.32
	-2.91
	-3.91
	-1.91
	-2.32
	-2.91
	-2.91
	-3.91
	-2.91
	-2.32
	-2.91

	Al (mg/L)
	0.49
	0.26
	0.77
	-0.32
	0.26
	0.93
	0.34
	-0.51
	-0.51
	-0.38
	-0.45
	0.14

	Hg (mg/L)
	-2.32
	-2.91
	-2.91
	-3.91
	-3.91
	-2.91
	-3.91
	-3.91
	-2.91
	-3.91
	-3.91
	-2.91























Table S10: Cancer Risk Evaluation for Heavy Metals in Adult Population
	
	
	
	Shallow
	Borehole
	
	
	
	
	
	Deep
	Borehole
	
	

	Adult
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12
	Σ (sum)

	Pb
	2.57E-07
	2.57E-07
	2.23E-07
	2.40E-07
	8.58E-08
	1.03E-07
	1.72E-08
	3.43E-08
	3.43E-08
	3.43E-08
	3.43E-08
	3.43E-08
	1.36E-06

	Cd
	6.49E-04
	3.82E-05
	5.34E-04
	8.14E-04
	5.34E-04
	6.74E-04
	2.54E-05
	1.27E-05
	1.27E-05
	1.27E-05
	2.54E-05
	3.82E-05
	3.37E-03

	Ni
	6.78E-06
	5.09E-06
	6.78E-06
	1.02E-05
	1.02E-05
	6.78E-06
	1.70E-06
	1.70E-06
	3.39E-06
	1.70E-06
	5.09E-06
	3.39E-06
	6.28E-05

	Cr VI
	4.04E-06
	1.11E-05
	5.05E-06
	1.11E-05
	1.01E-05
	1.01E-05
	1.01E-05
	2.02E-06
	6.06E-06
	6.06E-06
	3.03E-06
	7.07E-06
	8.58E-05

	As
	2.60E-09
	2.60E-09
	1.74E-09
	8.68E-10
	3.47E-09
	2.60E-09
	1.74E-09
	1.74E-09
	8.68E-10
	1.74E-09
	2.60E-09
	1.74E-09
	2.43E-08

	ΣCR
	6.60E-04
	5.46E-05
	5.46E-04
	8.36E-04
	5.55E-04
	6.91E-04
	3.73E-05
	1.65E-05
	2.22E-05
	2.05E-05
	3.36E-05
	4.87E-05
	3.52E-03




Table S11: Cancer Risk Evaluation for Heavy Metals in Children Population
	
	
	
	Shallow
	Borehole
	
	
	
	
	
	Deep
	Borehole
	
	

	Children
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12
	Σ (sum)

	Pb
	4.00E-07
	4.00E-07
	3.47E-07
	3.74E-07
	1.33E-07
	1.60E-07
	2.67E-08
	5.34E-08
	5.34E-08
	5.34E-08
	5.34E-08
	5.34E-08
	2.11E-06

	Cd
	1.01E-03
	5.93E-05
	8.31E-04
	1.27E-03
	8.31E-04
	1.05E-03
	3.96E-05
	1.98E-05
	1.98E-05
	1.98E-05
	3.96E-05
	5.93E-05
	5.24E-03

	Ni
	1.05E-05
	7.91E-06
	1.05E-05
	1.58E-05
	1.58E-05
	1.05E-05
	2.64E-06
	2.64E-06
	5.27E-06
	2.64E-06
	7.91E-06
	5.27E-06
	9.76E-05

	Cr VI
	6.28E-06
	1.73E-05
	7.85E-06
	1.73E-05
	1.57E-05
	1.57E-05
	1.57E-05
	3.14E-06
	9.42E-06
	9.42E-06
	4.71E-06
	1.10E-05
	1.33E-04

	As
	4.05E-09
	4.05E-09
	2.70E-09
	1.35E-09
	5.40E-09
	4.05E-09
	2.70E-09
	2.70E-09
	1.35E-09
	2.70E-09
	4.05E-09
	2.70E-09
	3.78E-08

	ΣCR
	1.03E-03
	8.49E-05
	8.49E-04
	1.30E-03
	8.62E-04
	1.07E-03
	5.79E-05
	2.56E-05
	3.45E-05
	3.19E-05
	5.22E-05
	7.56E-05
	5.47E-03








Table S12: Non-Carcer Risk Evaluation of Heavy Metals and Non-Metal in Adult Population
	
	
	
	
	Shallow
	Borehole
	
	
	
	Deep
	Borehole
	
	
	

	Adult
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12
	Σ (sum)

	K
	2.88E-03
	3.58E-03
	3.41E-03
	1.46E-02
	3.11E-03
	3.12E-03
	4.73E-04
	2.91E-04
	4.05E-04
	2.49E-04
	4.57E-04
	4.42E-04
	3.30E-02

	Na
	9.45E-03
	1.11E-02
	1.08E-02
	4.97E-02
	1.31E-02
	1.13E-02
	1.59E-03
	1.18E-03
	1.57E-03
	1.81E-03
	1.06E-03
	1.55E-03
	1.14E-01

	NO3-
	4.51E-04
	5.57E-04
	4.55E-04
	5.52E-04
	5.74E-04
	5.08E-04
	2.65E-05
	7.51E-05
	2.21E-05
	1.72E-04
	3.53E-05
	2.69E-04
	3.70E-03

	Zn
	1.88E-04
	2.36E-04
	2.12E-04
	6.12E-04
	2.36E-04
	2.12E-04
	1.18E-04
	6.12E-04
	5.18E-04
	7.30E-04
	5.89E-04
	7.07E-04
	4.97E-03

	Cu
	1.06E-03
	1.06E-03
	1.24E-03
	1.59E-03
	8.83E-04
	1.24E-03
	1.06E-03
	5.30E-04
	8.83E-04
	3.53E-04
	5.30E-04
	3.53E-04
	1.08E-02

	Fe
	5.05E-05
	2.02E-05
	7.07E-05
	1.41E-04
	7.07E-05
	4.04E-05
	1.01E-05
	1.01E-05
	1.01E-05
	1.01E-05
	1.01E-05
	1.01E-05
	4.54E-04

	Pb
	3.03E-02
	3.03E-02
	2.62E-02
	2.83E-02
	1.01E-02
	1.21E-02
	2.02E-03
	4.04E-03
	4.04E-03
	4.04E-03
	4.04E-03
	4.04E-03
	1.60E-01

	Cd
	3.60E+00
	2.12E-01
	2.97E+00
	4.52E+00
	2.97E+00
	3.75E+00
	1.41E-01
	7.07E-02
	7.07E-02
	7.07E-02
	1.41E-01
	2.12E-01
	1.87E+01

	Ni
	1.41E-03
	1.06E-03
	1.41E-03
	2.12E-03
	2.12E-03
	1.41E-03
	3.53E-04
	3.53E-04
	7.07E-04
	3.53E-04
	1.06E-03
	7.07E-04
	1.31E-02

	Mn
	4.42E-03
	4.71E-03
	4.42E-03
	4.71E-03
	4.71E-03
	4.71E-03
	1.47E-03
	1.47E-03
	1.47E-03
	1.47E-03
	1.18E-03
	1.77E-03
	3.65E-02

	Cr III
	1.88E-05
	5.18E-05
	2.36E-05
	5.18E-05
	4.71E-05
	4.71E-05
	4.71E-05
	9.42E-06
	2.83E-05
	2.83E-05
	1.41E-05
	3.30E-05
	4.00E-04

	Cr VI
	9.42E-03
	2.59E-02
	1.18E-02
	2.59E-02
	2.36E-02
	2.36E-02
	2.36E-02
	4.71E-03
	1.41E-02
	1.41E-02
	7.07E-03
	1.65E-02
	2.00E-01

	As
	7.07E-03
	7.07E-03
	4.71E-03
	2.36E-03
	9.42E-03
	7.07E-03
	4.71E-03
	4.71E-03
	2.36E-03
	4.71E-03
	7.07E-03
	4.71E-03
	6.60E-02

	Al
	2.97E-04
	2.54E-04
	3.60E-04
	1.70E-04
	2.54E-04
	4.03E-04
	2.69E-04
	1.48E-04
	1.48E-04
	1.63E-04
	1.55E-04
	2.33E-04
	2.86E-03

	Hg
	7.07E-04
	4.71E-04
	4.71E-04
	2.36E-04
	2.36E-04
	4.71E-04
	2.36E-04
	2.36E-04
	4.71E-04
	2.36E-04
	2.36E-04
	4.71E-04
	4.48E-03

	HI
	3.67E+00
	2.98E-01
	3.03E+00
	4.65E+00
	3.04E+00
	3.81E+00
	1.77E-01
	8.90E-02
	9.74E-02
	9.91E-02
	1.65E-01
	2.44E-01
	1.94E+01








Table S13: Non-Carcer Risk Evaluation of Heavy Metals and Non-Metal in Children Population
	
	
	
	
	Shallow
	Borehole
	
	
	
	Deep
	Borehole
	
	
	

	Children
	BH 1
	BH 2
	BH 3
	BH 4
	BH 5
	BH 6
	BH 7
	BH 8
	BH 9
	BH 10
	BH 11
	BH 12
	Σ (sum)

	K
	4.14E-03
	5.15E-03
	4.91E-03
	2.10E-02
	4.47E-03
	4.49E-03
	6.81E-04
	4.19E-04
	5.83E-04
	3.59E-04
	6.58E-04
	6.36E-04
	4.75E-02

	Na
	1.36E-02
	1.60E-02
	1.56E-02
	7.15E-02
	1.88E-02
	1.63E-02
	2.29E-03
	1.70E-03
	2.26E-03
	2.60E-03
	1.53E-03
	2.24E-03
	1.64E-01

	NO3-
	6.49E-04
	8.01E-04
	6.55E-04
	7.95E-04
	8.27E-04
	7.31E-04
	3.81E-05
	1.08E-04
	3.18E-05
	2.48E-04
	5.09E-05
	3.88E-04
	5.32E-03

	Zn
	2.71E-04
	3.39E-04
	3.05E-04
	8.82E-04
	3.39E-04
	3.05E-04
	1.70E-04
	8.82E-04
	7.46E-04
	1.05E-03
	8.48E-04
	1.02E-03
	7.15E-03

	Cu
	1.53E-03
	1.53E-03
	1.78E-03
	2.29E-03
	1.27E-03
	1.78E-03
	1.53E-03
	7.63E-04
	1.27E-03
	5.09E-04
	7.63E-04
	5.09E-04
	1.55E-02

	Fe
	7.27E-05
	2.91E-05
	1.02E-04
	2.03E-04
	1.02E-04
	5.81E-05
	1.45E-05
	1.45E-05
	1.45E-05
	1.45E-05
	1.45E-05
	1.45E-05
	6.54E-04

	Pb
	4.36E-02
	4.36E-02
	3.78E-02
	4.07E-02
	1.45E-02
	1.74E-02
	2.91E-03
	5.81E-03
	5.81E-03
	5.81E-03
	5.81E-03
	5.81E-03
	2.30E-01

	Cd
	5.19E+00
	3.05E-01
	4.27E+00
	6.51E+00
	4.27E+00
	5.39E+00
	2.03E-01
	1.02E-01
	1.02E-01
	1.02E-01
	2.03E-01
	3.05E-01
	2.70E+01

	Ni
	2.03E-03
	1.53E-03
	2.03E-03
	3.05E-03
	3.05E-03
	2.03E-03
	5.09E-04
	5.09E-04
	1.02E-03
	5.09E-04
	1.53E-03
	1.02E-03
	1.88E-02

	Mn
	6.36E-03
	6.78E-03
	6.36E-03
	6.78E-03
	6.78E-03
	6.78E-03
	2.12E-03
	2.12E-03
	2.12E-03
	2.12E-03
	1.70E-03
	2.54E-03
	5.26E-02

	Cr III
	2.71E-05
	7.46E-05
	3.39E-05
	7.46E-05
	6.78E-05
	6.78E-05
	6.78E-05
	1.36E-05
	4.07E-05
	4.07E-05
	2.03E-05
	4.75E-05
	5.76E-04

	Cr VI
	1.36E-02
	3.73E-02
	1.70E-02
	3.73E-02
	3.39E-02
	3.39E-02
	3.39E-02
	6.78E-03
	2.03E-02
	2.03E-02
	1.02E-02
	2.37E-02
	2.88E-01

	As
	1.02E-02
	1.02E-02
	6.78E-03
	3.39E-03
	1.36E-02
	1.02E-02
	6.78E-03
	6.78E-03
	3.39E-03
	6.78E-03
	1.02E-02
	6.78E-03
	9.49E-02

	Al
	4.27E-04
	3.66E-04
	5.19E-04
	2.44E-04
	3.66E-04
	5.80E-04
	3.87E-04
	2.14E-04
	2.14E-04
	2.34E-04
	2.24E-04
	3.36E-04
	4.11E-03

	Hg
	1.02E-03
	6.78E-04
	6.78E-04
	3.39E-04
	3.39E-04
	6.78E-04
	3.39E-04
	3.39E-04
	6.78E-04
	3.39E-04
	3.39E-04
	6.78E-04
	6.44E-03

	HI
	5.29E+00
	4.30E-01
	4.37E+00
	6.70E+00
	4.37E+00
	5.49E+00
	2.55E-01
	1.28E-01
	1.40E-01
	1.43E-01
	2.37E-01
	3.51E-01
	2.79E+01




