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Table S1: Groundwater sampling locations of Sreemangal

	Station Number
	Station Name
	Geographic Coordinates

	
	
	Latitude
	Longitude

	S1
	Satgaon
	24.300937
	91.662532

	S2
	Bhunabir
	24.347005
	91.650937

	S3
	Mirzapur
	24.410487
	91.627262

	S4
	Gandichhara
	24.271158
	91.640765

	S5
	Gazipur 
	24.242917
	91.651025

	S6
	Alubari 
	24.163092
	91.728112

	S7
	Puskari
	24.225314
	91.709285

	S8
	Kalighat 
	24.26010
	91.734805

	S9
	Kalapur
	24.374083
	91.750158

	S10
	Pouroshobha 
	24.307704
	91.725154


Table S2: Groundwater sampling location of Moulvibazar Sadar

	Station Number
	Station Name
	Geographic Coordinates

	
	
	Latitude
	Longitude

	M1
	Amtail
	24.488007
	91.693965

	M2
	Nazirabad
	24.445428
	91.672132

	M3
	Kagabala Bazar
	24.485788
	91.62844

	M4
	Pudinapur
	24.52355
	91.664178

	M5
	Sadhuhati
	24.580223
	91.674585

	M6
	Kazirbazar
	24.574895
	91.722828

	M7
	Kanakpur
	24.51434
	91.726322

	M8
	Uttor Mulaim
	24.50914
	91.775432

	M9
	Barsijura
	24.484192
	91.791693

	M10
	Zila Parishad
	24.486675
	91.776128

	M11
	Jagannathpur
	24.457183
	91.76402

	M12
	Akbarpur
	24.418188
	91.757005

	M13
	Anikelibuda
	24.419668
	91.726523


Table S3: Relative weight of drinking water quality parameters 
	Chemical Parameters
	DoE Standard 32
	Weight ([image: image2.png]


)
	Relative Weight ([image: image4.png]


)
	References

	pH
	6.5-8.5
	4
	0.16
	Ramakrishnaiah 2009

	TDS
	1000 mg/L
	5
	0.20
	USEPA 2001

	Ca
	75 mg/L
	3
	0.12
	USEPA 2001

	Mg
	30-35 mg/L
	3
	0.12
	USEPA 2001

	TH
	200-500 mg/L
	2
	0.08
	Ramakrishnaiah 2009

	Fe
	0.3-1 mg/L
	4
	0.16
	Ramakrishnaiah 2009

	Mn
	0.1 mg/L
	4
	0.16
	Ramakrishnaiah 2009


Table S4: List of parameters and values considered to evaluate the health risk through oral ingestion

	Variables
	Abbreviation
	Units
	Values
	References

	Concentration of elements in groundwater
	CW
	mg/L
	Obtained Value
	Present study

	Ingestion Rate (Adult)
	IR (A)
	L/day
	2.2
	Karim et al. 2011

	Ingestion Rate (Children)
	IR (C)
	L/day
	1
	USEPA 2001

	Exposure Frequency
	EF
	Day/year
	365
	USEPA 2001

	Exposure Duration (Adult)
	ED (A)
	Year
	70
	USEPA 2001

	Exposure Duration (Children)
	ED (C)
	Year
	10
	Wu et al. 2009

	Body Weight (Adult)
	BW(A)
	Kg
	70
	USEPA 1991

	Body Weight (Children)
	BW(C)
	Kg
	15
	USEPA 1991

	Average Time (Adult)
	AT (A)
	Day
	25,550
	USEPA 2001

	Average Time (children)
	AT (C)
	Day
	3650
	USEPA 2001

	Reference dose
	RfD (Mn)
	mg/kg/day
	0.02
	Ahmed et al. 2019


Table S5: Classification of Groundwater based on WQI

	Sample Code
	WQI
	Classification

	M1
	78.02
	Good

	M2
	148.39
	Poor

	M3
	53.51
	Good

	M4
	328.13
	Unsuitable

	M5
	56.96
	Good

	M6
	48.76
	Excellent

	M7
	37.60
	Excellent

	M8
	175.81
	Poor

	M9
	29.03
	Excellent

	M10
	135.53
	Poor

	M11
	43.87
	Excellent

	M12
	333.66
	Unsuitable

	M13
	338.85
	Unsuitable

	S1
	166.36
	Poor

	S2
	183.72
	Poor

	S3
	308.44
	Unsuitable

	S4
	219.38
	Very Poor

	S5
	226.17
	Very Poor

	S6
	199.60
	Poor

	S7
	282.01
	Very Poor

	S8
	171.39
	Poor

	S9
	116.53
	Poor

	S10
	203.95
	Very Poor


Table S6: Spearmen correlation analysis of Mn and Fe with other physiochemical parameter

	Moulvibazar Sadar
	

	Parameter
	Mn
	pH
	EC
	TDS
	Temperature
	Total Hardness
	Fe

	Mn
	1
	
	
	
	
	
	

	pH
	0.304
	1
	
	
	
	
	

	EC
	-0.139
	0.778
	1
	
	
	
	

	TDS
	0.103
	0.778
	0.988
	1
	
	
	

	Temperature
	0.193
	-0.341
	-0.686
	-0.654
	1
	
	

	Total Hardness
	0.176
	0.535
	0.612
	0.624
	-0.467
	1
	

	Fe
	0.588
	0.225
	0.358
	0.309
	-0.053
	0.697
	1

	Sreemangal
	

	Parameter
	Mn
	pH
	EC
	TDS
	Temperature
	Total Hardness
	Fe

	Mn
	1
	
	
	
	
	
	

	pH
	0.301
	1
	
	
	
	
	

	EC
	0.128
	0.781
	1
	
	
	
	

	TDS
	0.111
	0.779
	0.91
	1
	
	
	

	Temperature
	0.232
	-0.321
	-0.66
	-0.65
	1
	
	

	Total Hardness
	0.181
	0.53
	0.61
	0.619
	-0.471
	1
	

	Fe
	0.59
	0.221
	0.35
	0.32
	-0.53
	0.70
	1


Table S7: Calculation of the coefficients of Fe and Mn with different pH levels

	Parameter
	r value
	R2

	Fe-pH <6
	-0.04406
	.001941

	Fe-pH 6-7
	-0.2332
	0.05439

	Fe pH>7
	0.1235
	0.01526

	Mn-pH <6
	0.2968
	0.08810

	Mn-pH 6-7
	0.6168
	0.3804

	Mn-pH>7
	0.3669
	0.1346
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