Table 1: Land cover in Dilwarpur mandal, Nirmal District from IRS P6 LISS-IV 2020
	Land Cover
	Area in sq.km
	Area in %

	Agriculture plantation
	2.08
	1.33

	Canal
	0.04
	0.03

	Crop land
	73.39
	46.94

	Forest plantation
	4.16
	2.66

	Hamlets and dispersed household
	2.53
	1.62

	Mining/Industrial
	1.52
	0.97

	Reservoir/Tank
	55.82
	35.70

	River/Stream/Drain
	0.40
	0.26

	Scrub land-open
	16.42
	10.50

	Total 
	156.36
	100
































Table 2: Summary of the physical and chemical variables in Dilwarpur mandal in the pre and post-rainy periods
	Variables
	Pre-rainy period
	














	Post-rainy period
	BIS (2012)
Acceptable limit

	
	Min
	Max
	Mean
	% exceeding the limit
	
	Min
	Max
	Mean
	% exceeding the limit
	

	pH
	7.02
	8.35
	7.64
	-
	
	7.40
	8.30
	7.96
	-
	6.5 - 8.5

	EC (µS/cm)
	414
	2328
	934
	-
	
	375
	1594
	751
	-
	-

	TDS (mg/l)
	265
	1490
	598
	52
	
	240
	1020
	481
	33
	500

	Na+ (mg/l)
	22
	225
	81
	-
	
	32
	166
	58
	-
	-

	K+ (mg/l)
	1
	12
	4
	-
	
	1
	4
	2
	-
	-

	TH as CaCO3 (mg/l)
	170
	831
	317
	89
	
	125
	547
	264
	74
	200

	Ca2+ (mg/l)
	40
	144
	69
	34
	
	26
	118
	59
	20
	75

	Mg2+ (mg/l)
	18
	118
	37
	49
	
	14
	64
	30
	46
	30

	CO3- (mg/l)
	0
	30
	2
	-
	
	0
	30
	2
	-
	-

	HCO3- (mg/l)
	120
	390
	236
	-
	
	86
	380
	188
	-
	-

	Cl- (mg/l)
	46
	410
	132
	11
	
	30
	276
	98
	2
	250

	SO42- (mg/l)
	8
	96
	25
	-
	
	12
	61
	26
	-
	200

	NO3- (mg/l)
	3
	135
	39
	34
	
	6
	132
	39
	41
	45

	F- (mg/l)
	0.24
	3.28
	1.01
	48
	
	0.08
	1.52
	0.65
	26
	1

	Gibb’s-I
(meq/l)
	0.29
	0.75
	0.51
	-
	
	0.37
	0.63
	0.50
	-
	-

	Gibb’s-II
(meq/l)
	0.18
	0.55
	0.33
	-
	
	0.17
	0.52
	0.30
	-
	-






Table 3: Key parameters for computing the exposure risk of fluoride through ingestion and dermal pathways
	Parameters
	Unit
	6-12 months
	6-11 years
	11-16 years
	16-18 years
	18-21 years
	> 21 years
	> 65 years

	Ingestion pathway
	
	
	
	
	
	
	
	

	Chronic daily dose ( CDDING)
	mg/kg/day
	
	
	
	
	
	
	

	Ingestion rate (IRw)
	L/day
	1
	1.32
	1.82
	1.78
	2.34
	2.94
	2.73

	Exposure frequency (Efr)
	days/year
	365
	365
	365
	365
	365
	365
	365

	Exposure duration (ED)
	Year
	6
	6
	6
	6
	30
	30
	30

	Body Weight (BW)
	kg
	9.1
	29.3
	54.2
	67.6
	67.6
	78.8
	80

	Average time (ATr)
	days/year
	2190
	2190
	2190
	2190
	10,950
	10,950
	10,950

	Conversion factor (CF)
	L/cm3
	
	
	
	
	
	
	

	Reference quantity of F- (RfD)
	mg/kg/day
	0.06
	0.06
	0.06
	0.06
	0.06
	0.06
	0.06

	Reference quantity of (RfD) NO3-
	mg/kg/day
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6

	Concentration of element (Cfw)
	mg/l
	Present study

	Dermal pathway
	Unit
	6-12 months
	6-11 years
	11-16 years
	16-18 years
	18-21 years
	≥ 21 years
	> 65 years

	Chronic daily dose (CDDDER)
	mg/kg/day
	
	
	
	
	
	
	

	Skin surface area (SA)
	cm2
	4500
	10,500
	15,700
	18,000
	19,550
	19,800
	19,400

	Exposure time (ET)
	h/event
	0.54
	0.54
	0.54
	0.54
	0.71
	0.71
	0.71

	Exposure frequency (Efr)
	days/year
	350
	350
	350
	350
	350
	350
	350

	Exposure duration (ED)
	Year
	6
	6
	6
	6
	30
	30
	30

	Conversion factor (CF)
	L/cm3
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001

	Body weight (BW)
	kg
	9.1
	29.3
	54.2
	67.6
	67.6
	78.8
	80

	Average time (ATr)
	Days/year
	2190
	2190
	2190
	2190
	2190
	2190
	2190

	Skin adherence factor (Kp)
	cm/h
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001

	Exposed skin area (ESA)
	cm2
	
	
	
	
	
	
	

	Skin adherence factor (K)
	
	
	
	
	
	
	
	

	Concentration of element (Cfw)
	mg/l
	Present study
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Table 4: Water type classification based on TDS 
	TDS Range
	Pre-rainy season
	Post-rainy season
	Water type classification

	
	No. of Samples
	% of samples
	No. of Samples
	% of samples
	

	<500
	16
	26%
	35
	57%
	Soft

	501-1000
	38
	63%
	25
	41%
	Moderately hard

	>1000
	7
	11%
	1
	2%
	Hard



Table 5:  Different divisions of F- and NO3- concentration in groundwater for pre and post-rainy seasons
	
Division
	F-Conc (mg/l)
	Pre-rainy season
	Post-rainy season
	NO3- Conc.
(mg/l)
	Pre-rainy season
	Post-rainy season

	
	
	No. of samples
	% of samples
	No. of samples
	% of samples
	
	No. of samples
	% of samples
	No. of samples
	% of samples

	Division-I
	F-<1
	32
	52
	16
	26
	NO3- <1
	40
	66
	25
	40

	Division-II
	F->1
	29
	48
	45
	73
	NO3- >1
	21
	34
	36
	60




Table 6: Classification of the WQI scores for pre and post-rainy seasons 
	WQI range
	Type of water
	Pre-rainfall (n=61)
	Post-rainfall (n=61)

	
	
	No. of samples
	% of samples
	No. of samples
	% of samples

	≤50
	Excellent water
	19
	31
	34
	56

	>50≤100
	Good water
	37
	60
	27
	44

	>100≤200
	Poor water
	5
	9
	Nil
	Nil

	>200≤300
	Very poor water
	Nil
	Nil
	Nil
	Nil

	>300
	Unsuitable for drinking
	Nil
	Nil
	Nil
	Nil












Table 7: Principal component analysis for groundwater samples during pre and post-rainfall seasons
	Parameters
	Pre-rainy
	Post-rainy

	
	PC1
	PC2
	PC3
	PC1
	PC2
	PC3

	pH
	-0.067
	-0.622
	-0.177
	0.145
	-0.312
	0.720

	EC 
	0.959
	0.116
	0.213
	0.973
	0.138
	-0.054

	TDS
	0.959
	0.116
	0.213
	0.973
	0.138
	-0.054

	Na+
	0.885
	0.135
	0.301
	0.881
	0.031
	0.012

	K+
	0.127
	0.174
	0.890
	0.016
	0.688
	-0.069

	TH as CaCO3
	0.970
	-0.012
	0.007
	0.929
	0.188
	0.025

	Ca2+
	0.937
	0.082
	0.015
	0.923
	0.193
	0.049

	Mg2+
	0.954
	-0.072
	0.001
	0.915
	0.179
	-0.001

	CO3-
	-0.166
	0-.795
	-0.002
	-0.260
	0.002
	0.660

	HCO3-
	0.761
	0.413
	0.131
	0.880
	-0.246
	-0.150

	Cl-
	0.934
	0.031
	0.226
	0.947
	0.175
	0.046

	SO42-
	0.910
	0-.067
	0.040
	0.206
	0.788
	0.076

	NO3-
	0.768
	0.318
	0.184
	0.581
	0.530
	-0.161

	F-
	-0.263
	0.578
	-0.511
	-0.057
	0-.120
	-0.633

	Eigen value
	8.34
	1.72
	1.40
	7.37
	1.72
	1.42

	% of Variance
	59.57
	12.27
	9.78
	52.61
	12.31
	10.17

	Cumulative %
	59.57
	71.84
	81.62
	52.61
	64.91
	75.08





Table 8: Hazard Quotient (HQ) for Fluoride and Nitrate via ingestion (HQING) pathway for different age groups for pre and post-rainy seasons

	
Age Group
	Hazard Quotient (HQ) via Ingestion pathways for F-
	Hazard Quotient (HQ) via Ingestion pathways for NO3-

	
	Pre-rainy (HQING) F-
	Post-rainy (HQING) F-
	Pre-rainy (HQING) NO3-
	Post-rainy (HQING) NO3-

	
	Min
	Max
	Ave
	>1 value
	Min
	Max
	Ave
	>1
value
	Min
	Max
	Ave
	>1 value
	Min
	Max
	Ave
	>1
value

	6-12 months
	0.43
	6.00
	1.85
	47
	0.14
	2.78
	1.18
	28
	0.20
	9.27
	2.65
	50
	0.41
	9.06
	2.64
	53

	6-11 years
	0.18
	2.46
	0.76
	18
	0.06
	1.14
	0.48
	4
	0.08
	3.80
	1.09
	24
	0.16
	3.71
	1.08
	29

	11-16 years
	0.13
	1.83
	0.56
	05
	0.04
	0.85
	0.36
	1
	0.06
	2.83
	0.81
	19
	0.12
	2.77
	0.80
	20

	16-18 years
	0.10
	1.43
	0.44
	02
	0.03
	0.66
	0.28
	0
	0.04
	2.22
	0.63
	12
	0.09
	2.17
	0.63
	10

	18-21 years
	0.13
	1.89
	0.58
	12
	0.04
	0.87
	0.37
	0
	0.06
	2.92
	0.83
	19
	0.12
	2.85
	0.83
	20

	>21 years
	0.14
	2.03
	0.63
	14
	0.04
	0.94
	0.40
	0
	0.06
	3.14
	0.90
	21
	0.13
	3.07
	0.89
	32

	>65 years
	0.13
	1.86
	0.57
	6
	0.04
	0.86
	0.36
	0
	0.06
	2.87
	0.82
	19
	0.12
	2.81
	0.82
	1


Table 9: Hazard Quotient (HQ) for Fluoride and Nitrate via ingestion (HQDER) pathway for different age groups for pre and post-rainy seasons
	
Age Group
	Hazard Quotient (HQ) via Dermal pathways for F-
	Hazard Quotient (HQ) via Dermal pathways for NO3- 

	
	Pre-rainy (HQDER) F-
	Post-rainy (HQDER) F-
	Pre-rainy (HQDER) NO3-
	Post-rainy (HQDER) NO3-

	
	Min
	Max
	Ave
	>1 value
	Min
	Max
	Ave
	>1
value
	Min
	Max
	Ave
	>1 value
	Min
	Max
	Ave
	>1 value

	6-12 months
	0.0
	0.02
	0.0
	0
	0.0
	0.012
	0.005
	0
	0.0
	0.04
	0.01
	0
	0.001
	0.039
	0.011
	0

	6-11 years
	0.0
	0.01
	0.0
	0
	0.0
	0.008
	0.003
	0
	0.0
	0.02
	0.008
	0
	0.001
	0.028
	0.008
	0

	11-16 years
	0.0
	0.01
	0.0
	0
	0.0
	0.007
	0.002
	0
	0.0
	0.02
	0.006
	0
	0.001
	0.022
	0.006
	0

	16-18 years
	0.0
	0.01
	0.0
	0
	0.0
	0.006
	0.002
	0
	0.0
	0.02
	0.006
	0
	0.0
	0.021
	0.006
	0

	18-21 years
	0.10
	1.51
	0.46
	2
	0.03
	0.70
	0.29
	0
	0.05
	2.33
	0.67
	12
	0.103
	2.287
	0.668
	13

	>21 years
	0.09
	1.31
	0.40
	1
	0.03
	0.61
	0.25
	0
	0.04
	2.03
	0.58
	11
	0.090
	1.987
	0.580
	7

	>65 years
	0.09
	1.27
	0.39
	1
	0.03
	0.58
	0.25
	0
	0.04
	1.96
	0.56
	11
	0.087
	1.918
	0.560
	7



