Supplementary information
Table S1: Physicochemical parameters of measured samples
	SAMPLE ID

	LATITUDE

	LONGITUDE

	DEPTH(m)

	Physicochemical parameters

	
	
	
	
	pH
	EC
	alkalinity
	TDS

	S-1
	11.73136111
	79.76913889
	210
	6.53
	604
	3.73
	405

	S-2
	11.81352778
	79.74630556
	180
	7.09
	390
	2.87
	261

	S-3
	11.82252778
	79.69541667
	45
	7.23
	1202
	4.92
	805

	S-4
	11.82175
	79.68377778
	45
	7.03
	1561
	7.79
	1046

	S-5
	11.77805556
	79.77477778
	240
	6.3
	313
	3.47
	210

	S-6
	11.9443
	79.7813
	90
	6.51
	672
	1.06
	450

	S-7
	11.98158333
	79.78519444
	75
	5.56
	198
	0.90
	133

	S-8
	11.99013889
	79.77769444
	80
	7.18
	1076
	5.29
	721

	S-9
	11.98088889
	79.73663889
	180
	7.35
	2235
	1.90
	1497

	S-10
	12.00447222
	79.70191667
	168
	7.57
	598
	4.39
	401

	S-11
	11.97441667
	79.65530556
	152
	7.69
	1339
	5.33
	897

	S-12
	11.9566
	79.6606
	28
	7.45
	1142
	5.30
	765

	S-13
	12.01783333
	79.79775
	200
	7.44
	1179
	5.30
	790

	S-14
	12.01522222
	79.85638889
	183
	6.99
	798
	2.44
	535

	S-15
	12.062
	79.75852778
	152
	7.62
	747
	5.29
	500

	S-16
	12.05272222
	79.77372222
	80
	7.71
	739
	5.08
	495

	S-17
	12.05305556
	79.775
	90
	7
	745
	5.57
	499

	S-18
	12.04438889
	79.8345
	150
	7.2
	512
	4.32
	343

	S-19
	11.93083333
	79.62075
	180
	6.98
	1885
	4.18
	1263

	S-20
	11.93044444
	79.62127778
	37
	7.17
	1983
	2.40
	1329

	S-21
	11.9017903
	79.72374
	13
	8.3
	763
	2.90
	511

	S-22
	11.8916209
	79.8019576
	29.1
	8.8
	922
	1.73
	618

	S-23
	11.9237257
	79.631371
	31
	6.59
	737
	1.75
	494




Table S2: Major ion data of measured samples
	Sample ID
	Na+ (mg/L)
	K+(mg/L)
	Ca2+(mg/L)
	Mg2+(mg/L)
	F-(mg/L)
	Cl-(mg/L)
	NO3-(mg/L)
	SO42-(mg/L)
	HCO3-(mg/L)

	S-1
	98.5
	8.4
	76.2
	31.6
	0.16
	55.27
	0.74
	41.45
	455

	S-2
	60.6
	5.9
	51.8
	24
	0.37
	20.77
	0.87
	23.06
	350.6

	S-3
	180
	2.72
	87.2
	72.8
	0.34
	250.32
	7.5
	50.22
	600

	S-4
	190.6
	3.98
	200.2
	97
	0.3
	252.62
	64.94
	34.14
	950.6

	S-5
	61.1
	9
	71.3
	29
	0.14
	34.71
	0.76
	6.11
	423.26

	S-6
	100.5
	14.5
	86.2
	35
	0.05
	250.78
	15.41
	77.19
	129

	S-7
	34.5
	2.74
	22.5
	9.7
	0.79
	47.01
	4.17
	3.26
	110

	S-8
	115.12
	0.72
	99.2
	124.24
	0.62
	245.76
	8
	29.78
	645.4

	S-9
	134.6
	6.7
	64
	31.6
	0.3
	248.15
	0
	0.59
	231.8

	S-10
	20
	11.17
	81.6
	90.5
	0.36
	84.44
	2.26
	12.7
	535.4

	S-11
	350
	11.4
	54.6
	38.2
	0.32
	190
	3.8
	150.08
	650

	S-12
	218.4
	9.2
	87.2
	100.2
	0.36
	295.48
	2.82
	76.38
	646.6

	S-13
	206
	8.84
	60.2
	105.4
	0.84
	249.42
	3.38
	55.42
	646.6

	S-14
	102.8
	2.8
	85.6
	53
	0.62
	233.21
	20.86
	10.97
	298.2

	S-15
	92.7
	8.78
	60
	100
	0.43
	100
	2.94
	30
	645

	S-16
	90
	5.9
	60
	100
	0.68
	98
	5.6
	38
	620

	S-17
	100
	6
	72
	100
	0.56
	100
	9.28
	40
	680

	S-18
	69.12
	69.44
	58
	44.7
	0.39
	69.37
	4.73
	8.68
	527

	S-19
	304
	5.8
	128.6
	133.2
	0.38
	589.82
	19.28
	133.24
	510

	S-20
	283.6
	6.1
	88
	33
	0.31
	443.12
	24.6
	0.65
	292.8

	S-21
	164
	2.484
	8.4
	26.3
	0.48
	96.6
	1.1
	19.2
	353.8

	S-22
	96.38
	4.094
	31.8
	21
	0.28
	108
	1.6
	29.6
	210.45

	S-23
	75
	5.3
	59.5
	13.4
	0.17
	76.2
	5.1
	72.1
	213.5






Table S3: Heavy metal data of measured samples
	Sample ID
	Mn (µg/L)
	Cu (µg/L)
	Zn (µg/L)
	Li (µg/L)
	Co (µg/L)
	Pb (µg/L)
	Ni (µg/L)
	Cr (µg/L)
	Fe (µg/L)
	U (µg/L)
	Rn (Bq/L)

	S-1
	62.0
	16.6
	40.0
	2.00
	1.100
	0.11
	1.20
	1.55
	2800
	0.06
	0.05

	S-2
	4.50
	1.30
	42.0
	0.40
	0.055
	0.12
	0.20
	1.56
	200
	0.07
	0.15

	S-3
	59.0
	7.00
	57.0
	0.40
	4.700
	0.11
	4.00
	1.54
	200
	2.19
	0.32

	S-4
	1.10
	6.20
	187
	0.70
	0.056
	0.13
	0.70
	1.52
	200
	2.70
	0.86

	S-5
	30.0
	3.40
	73.3
	0.40
	0.055
	0.11
	0.20
	4.72
	400
	0.93
	1.08

	S-6
	15.4
	3.20
	120
	2.20
	0.056
	0.14
	1.40
	1.55
	200
	0.21
	0.07

	S-7
	9.40
	0.20
	54.0
	6.00
	0.057
	0.15
	0.20
	1.54
	200
	0.05
	0.45

	S-8
	0.60
	3.60
	109
	5.60
	0.054
	0.11
	3.60
	1.52
	200
	0.89
	1.16

	S-9
	0.55
	Bdl
	11.5
	0.10
	0.52
	0.12
	0.20
	1.52
	0.5
	9.36
	1.71

	S-10
	23.6
	0.30
	110
	8.00
	0.056
	0.13
	0.30
	1.51
	500
	0.12
	2.57

	S-11
	99.0
	11.7
	113
	38.5
	0.052
	0.15
	11.7
	1.57
	200
	0.15
	3.41

	S-12
	200
	3.20
	94.0
	18.4
	0.053
	0.15
	3.20
	1.53
	200
	2.22
	4.19

	S-13
	10.0
	6.40
	123
	24.0
	0.054
	0.12
	6.40
	1.52
	200
	10.40
	0.94

	S-14
	2.10
	1.50
	37.2
	5.00
	1.000
	0.13
	1.50
	1.54
	200
	0.12
	0.21

	S-15
	0.10
	2.10
	27.3
	21.6
	0.052
	0.11
	2.10
	1.58
	200
	1.89
	2.73

	S-16
	6.70
	1.10
	97.6
	17.3
	0.053
	0.16
	1.10
	1.59
	200
	0.67
	3.63

	S-17
	181
	1.00
	65.0
	2.00
	0.055
	0.12
	1.00
	1.52
	200
	0.83
	2.95

	S-18
	409
	8.90
	134
	10.0
	0.800
	0.11
	9.00
	1.58
	300
	0.10
	0.19

	S-19
	8.20
	9.00
	40.8
	3.40
	0.055
	0.13
	9.00
	1.56
	200
	0.14
	0.08

	S-20
	0.37
	0.12
	0.06
	0.70
	0.052
	0.004
	0.20
	0.52
	1255
	4.51
	0.06

	S-21
	1.66
	0.10
	0.79
	0.09
	0.053
	0.004
	0.20
	0.51
	814.9
	2.23
	0.98

	S-22
	0.67
	0.13
	0.39
	0.12
	0.056
	0.3
	0.22
	0.53
	3538
	0.50
	1.24

	S-23
	0.24
	0.08
	0.63
	2.48
	0.058
	0.002
	0.23
	0.55
	798.9
	3.76
	0.07




Table S4: Calculation of irrigation water quality parameters
	Parameter
	Formula

	Sodium Absorption Ratio (SAR)
	

	Sodium Percent (Na%)
	

	Residual Sodium Carbonate (RSC)
	

	Magnesium Hazard (MH)
	

	Permeability Index (PI)
	

	Kelley’s Ratio (KR)
	

	Potential Salinity (PS)
	

	Soluble Sodium Percentage (SSP) 
	



S-1. Calculation of Drinking and irrigation water quality index:
Here each relevant parameter is assigned with a weightage (wn) and a quality rating (qn)
[bookmark: _Hlk169600735]If there is n number of parameters contributing toward quality, then each of them is assigned a quality rating (qn) 
 										(1)
Vn= Observed value of the parameter
Vi=Ideal value of the parameter
Vs=Standard value of the parameter
Vi for most parameters are 0 except pH. For pH Vi=7.0
The unit weight of nth parameter is defined as,
										(2)
Sn = maximum permissible limit for that parameter
k = proportionality constant defined as  
Finally, WQI is calculated as
   									 (3)
The weightage of drinking and irrigation quality parameters are given in (Table S5 and S6).

Table S5: Maximum permissible limit according to WHO 2018 and respective weight factors

	Parameter
	Sn 
	Wn

	pH
	8.5
	0.141

	EC
	1500
	0.001

	TDS
	1000
	0.001

	Ca
	300
	0.004

	Mg
	100
	0.012

	Cl
	250
	0.005

	SO4
	250
	0.005

	NO3
	50
	0.024

	Fluoride
	1.5
	0.802

	Total Alkalinity
	600
	0.002

	TH
	500
	0.002



Table S6: maximum permissible limit of the parameters, and weight factors.

	Parameter
	Sn
	wn

	SAR
	18
	0.039

	Na%
	60
	0.790

	RSC
	2.5
	0.032

	MH
	50
	0.109

	EC
	2000
	0.001

	PI
	75
	0.026

	PS
	15
	0.1

	SSP
	80
	0.02


S-2. Annual effective dose from NORM (Rn & U):
Annual effective dose due to ingestion is calculated by equation 4.
 						(4)
Where Cw is the concentration of dissolved radioactive elements expressed as Bq/L. IR is ingestion rate, typically 730 L/yr (considering 2L water consumption per day). DCF is dose conversion factor through ingestion rout. DCF values depends on radionuclides.
As radon (222Rn) is a gaseous element and can enter human body by inhalation along with ingestion, annual effective dose via inhalation rout is also calculated following equation 5.
 				(5)
Here, AWR is air to water concentration ratio given by 10-4, OFC is indoor occupancy factor given by 7000 h/yr, EF is indoor radon-progeny factor typically given as 0.4.
For radon, DCF via inhalation route is  Sv/Bq. 
Total annual effective dose is calculated as summation of all annual effective doses through inhalation and ingestion routes.
S-3. Calculation of HPI and HEI:
HPI values are calculated following equation 6.
							(6)
Here Qi is the sub-index of ith metal and wi is unit weightage given to ith metal. n is the number of heavy/trace metals under consideration. Qi is calculated following equation 7.
							(7)
Where, Ci is measured concentration of heavy/trace metals and li and Si is ideal and standard values of ith metal in groundwater. 
A simpler index, Heavy metal evaluation index (HEI) is also used to understand suitability of groundwater for specific uses [30]. HEI is calculated following equation 8.
							(8)
Here Mi and MMAC are measured and maximum allowable concentrations of heavy metals in groundwater. 

Table S7: RfD vales of heavy metals
	Metal
	RfD (mg/kg/day)

	Chromium
	3×10-3

	Copper
	4×10-2

	Manganese
	1.4×10-1

	Nickel
	2×10-2

	Lead
	3.5×10-3

	Lithium
	2×10-3

	Zinc
	0.3

	Iron
	0.7



Table S8: Classification of Children, Female and Male group based on body weight, ingestion rate and exposure duration. 
	Parameter
	Unit
	children
	Female
	Male

	
	
	Mean
	Std. deviation
	Mean
	Std. deviation
	Mean
	Std. deviation

	Body weight (BW)
	kg
	6.00
	1.43
	51.2
	11.8
	57.6
	11.7

	Ingestion rate (IR)
	L/day
	0.25
	0.100
	3.03
	1.11
	3.95
	0.790

	Exposure Duration (ED)
	years
	6.00
	2.070
	72.1
	12.4
	68.3
	11.2




S-4. Steps involved in Morris method:
The target variable (ILCR or THQ) and the input variables (contaminant concentration, body weight, water intake, etc.) are related by an unknown function (equation 9),
 										(9)
Where,
Y: Target variable (ILCR or THQ)
X: Input variable vector
φ: Unknown function
In the Morris method, the sensitivity is calculated as an elementary effect (EEj) of each input variable in vector (Xj) on the target variable (Y) (equation 10).
 								(10)
δj is a fixed step size for each parameter, defined as a multiple of δj = p/2(p-1), and p is the number of equally spaced values for each input parameter. 
Each input parameter is changed by δj at a time to calculate the corresponding elementary effect, which is separately performed for each variable. Finally, the impact of the elementary effects for each input parameters is calculated as equation 11.
 									(11)
Where, R is number of resampling done from entire input space. Higher the value of µ, higher will be the influence of that input parameter on the final output. The relative sensitivity of the target variable to the input variables may thereafter be estimated.

Table S9: Classification of DWQI
	DWQI
	Category
	Percentage of samples in particular category

	0 – 25
	Excellent
	52%

	26 –50
	Good
	43%

	51 –75
	Bad
	5%

	76 – 100
	Very bad
	Nil

	Above 100
	Unfit
	Nil



Table S10: Classification of IWQI
	IWQI
	Class
	Restriction for usage in irrigation
	Percentage of samples falling in particular class

	<150
	Ⅰ
	No restriction
	95%

	150 – 300
	Ⅱ
	Slight restriction
	5%

	300 – 450
	Ⅲ
	Moderate restriction
	Nil

	>450
	Ⅳ
	Severe restriction
	Nil



Table S11: Total variance of components 

	Component
	Eigen value
	% variance
	Cumulative %

	PC-1
	3.6
	24.1
	24.1

	PC-2
	3.5
	23.5
	48.2

	PC-3
	2.0
	13.5
	61.7

	PC-4
	1.7
	11.4
	73.1

	PC-5
	1.2
	8.0
	81.2



