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Figure S1 Saudi Arabia’s drinking water consumption within different periods.
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Figure S2 Geologic map after Ramsay 1986.
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Figure S3 Geoelctric resistivity cross section (see Figure 1a sites) of the aquifer 
(modified after Gabr et al. 2017).
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Figure S4 Rainfall within different periods in Jeddah station (World Weather Online) .
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Figure S5 Correlation among various parameters in aquifer.
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Figure S6 Classification of soil texture depend on Folk (1980).
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Figure S7 Grain size curves of selected soil samples.
[image: ]
Figure S8 Ag concentration in groundwater during winter season. 
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Figure S9 Irrigation waters by USSL (Richards 1954) diagrams of groundwater.
Table S1 Lineaments lengths of the study area 
	Statistics
	Lineaments lengths (m)

	Count
	2136

	Minimum
	0.1

	Maximum
	2576.5

	Sum
	1262497.8

	Mean
	591.1

	Standard Deviation
	344.7



Table S2 Statistics of the stream orders 
	Total area in Figure 6c  (Total length of the streams = 9626839 m)
	

	Statistics/Stream order 
	1
	2
	3
	4
	5
	6
	7

	Count:
	6367
	2987
	1432
	767
	408
	463
	59

	Minimum:
	13.1
	2.1
	29.8
	0.8
	0.6
	26.6
	42.1

	Maximum:
	11137.4
	9287.2
	8383.2
	9830.2
	6460.9
	9579.9
	3209.7

	Sum:
	4846360.9
	2375205.8
	1121155.3
	588098.5
	286259.7
	355889.4
	53868.9

	Mean:
	761.2
	795.2
	782.9
	766.8
	701.6
	768.7
	913

	Standard Deviation:
	815.1
	695
	657
	776.4
	628.4
	847.9
	730.6

	Study area in Figure 6c (Total length of the streams = 2428197.1 m)
	

	Statistics/Stream order 
	1
	2
	3
	4
	5
	6
	

	Count:
	1584
	715
	408
	200
	93
	197
	

	Minimum:
	19.4
	7.7
	12.7
	29.8
	42.1
	1.7
	

	Maximum:
	5652.1
	5735.4
	3659.5
	4435.2
	6460.9
	3476
	

	Sum:
	1128075.7
	618692.1
	316497.8
	151883.7
	75904.9
	137142.9
	

	Mean:
	712.2
	865.3
	775.7
	759.4
	816.2
	696.2
	

	Standard Deviation:
	633.1
	686.2
	604.4
	634.5
	910
	588.9
	



Table  S3 Pearson correlation analysis of the aquifer in summer 2021.




Table S4 Hydrochemical facies of the groundwater in winter and summer season.
	Sample ID
	Water type (Winter season)
	Water type (Summer season)

	K1
	Na-Ca-Mg-Cl-SO4-HCO3
	Na-Ca-Mg-Cl-HCO3-SO4

	K2
	Ca-Mg-SO4-HCO3-Cl
	Ca-Mg-HCO3-SO4-Cl

	K3
	Na-Mg-Ca-Cl-SO4
	Na-Ca-Mg-Cl-SO4-HCO3

	K4
	Na-Ca-Mg-Cl-SO4
	Na-Mg-Ca-Cl-SO4

	K5
	Na-Ca-Mg-Cl-SO4
	Na-Mg-Ca-Cl-SO4

	K6
	Na-Ca-Mg-Cl-SO4
	Na-Mg-Ca-Cl-SO4

	K7
	Na-Ca-Mg-Cl-SO4
	Na-Ca-Cl-SO4

	K8
	Na-Ca-Mg-Cl
	Na-Ca-Mg-Cl

	K9
	Ca-Na-Mg-Cl-SO4
	Ca-Na-Mg-Cl-SO4

	K10
	Na-Ca-Cl-SO4
	Na-Ca-Mg-Cl

	K11
	Na-Ca-Cl-SO4
	Na-Ca-Mg-Cl-SO4

	K12
	Na-Ca-Cl-SO4
	Na-Ca-Cl-SO4

	K13
	Na-Ca-Cl-SO4
	Na-Ca-Cl-SO4

	K14
	Na-Ca-Cl-SO4
	Na-Ca-Mg-Cl-SO4

	K15
	Na-Ca-Cl-SO4
	Na-Ca-Cl-SO4

	K16
	Ca-Na-Cl-SO4
	Na-Ca-Cl-SO4

	K17
	Ca-Na-Mg-Cl-SO4
	Ca-Na-Mg-Cl-SO4

	K18
	Ca-Na-Mg-Cl-SO4
	Ca-Na-Mg-Cl-SO4

	K19
	Na-Ca-Mg-Cl-SO4
	Na-Ca-Mg-Cl-SO4



Table S5 Granulometric analysis outputs of the soil samples.





Table S6 Guidelines for drinking and irrigation purposes (WHO 2011 and 2017).
	Elements
	Drinking guidelines
	Irrigation guidelines

	TDS
	600
	2000

	NO3
	45 (11.3)
	_

	Br
	0.5
	_

	F
	1.5
	1

	Al
	1
	5

	B
	2.4
	0.5

	Cr
	0.05
	0.1

	Ni
	0.02-0.07
	0.2

	Fe
	0.3
	0.2

	Pb
	0.01
	2

	Se
	0.01
	0.02

	Sr
	1.5
	_

	Ba
	0.7
	_

	Cd
	0.002
	0.01

	Co
	2
	0.05

	Cu
	2
	0.2

	Mn
	0.5
	0.2

	Zn
	3
	2

	Li
	2.5
	_
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Microsoft_Excel_Worksheet.xlsx
Sheet2

		Parameters		Winter, 2021		Summer, 2021

		Physicochemical 

		pH		7.672 ± 0.255		7.141 ± 0.32												7.141		0.32

		TDS		4145.525 ± 3403.51		5343.075 ± 4484.655												5343.075		4484.655

		EC		7773.403 ± 6270.478		10309.557 ± 8870.472												10309.557		8870.472

		Cl-		1585.541± 1620.117		2278.828 ± 2554.127												2278.828		2554.127

		NO3-		65.952 ± 82.962		90.552 ± 96.739												90.552		96.739

		SO4-		930.026 ± 531.925		971.017 ± 581.469												971.017		581.469

		HCO3-		190.067 ± 46.429		269.33 ± 80.922												269.33		80.922

		Na		696.805 ± 696.389		889.632 ± 795.745												889.632		795.745

		K		15.423 ± 18.703		17.257 ± 24.415												17.257		24.415

		Mg		172.156 ± 173.442		244.154 ± 215.975												244.154		215.975

		Ca		481.396 ± 467.309		571.701 ± 528.393												571.701		528.393

		Heavy Metals

		Al		0.904 ± 0.548		_

		B		0.927 ± 0.561		_												Fe								0.019		0.035

		Ba		0.146 ± 0.049		_												Se								0.017		0.014

		Co		0.047 ± 0.038		_												Sr								5.688		5.801

		Cr		0.103 ± 0.065		_												F								1.427		0.564

		Cu		0.521 ± 0.302		_												Br								9.344		9.968

		Fe		0.171 ± 0.094		0.019 ± 0.035

		Mn		0.264 ± 0.549		_

		Ni		0.075 ± 0.059		_

		Pb		0.399 ± 0.245		_

		Zn		0.035 ± 0.031		_

		F		1.547 ± 0.353		1.427 ± 0.564

		Br		6.451 ± 6.639		9.344 ± 9.968

		Se		_		0.017 ± 0.014

		Sr		_		5.688 ± 5.801





Sheet3

		Statistics		Lineaments lengths (m)

		Count		2136

		Minimum		0.1

		Maximum		2576.5

		Sum		1262497.8

		Mean		591.1

		Standard Deviation		344.7





Sheet1

		Statistics/Stream order 		1		2		3				4				5		6		7

		Count:		6367		2987		1432				767				408		463		59

		Minimum:		13.1		2.1		29.8				0.8				0.6		26.6		42.1

		Maximum:		11137.4		9287.2		8383.2				9830.2				6460.9		9579.9		3209.7

		Sum:		4846360.9		2375205.8		1121155.3				588098.5				286259.7		355889.4		53868.9

		Mean:		761.2		795.2		782.9				766.8				701.6		768.7		913

		Standard Deviation:		815.1		695		657				776.4				628.4		847.9		730.6

		Total area in Fig. 5c  				Total length of the streams = 9626839 m

		Statistics/Stream order 		1		2				3				4		5		6

		Count:		1584		715				408				200		93		197

		Minimum:		19.4		7.7				12.7				29.8		42.1		1.7

		Maximum:		5652.1		5735.4				3659.5				4435.2		6460.9		3476

		Sum:		1128075.7		618692.1				316497.8				151883.7		75904.9		137142.9

		Mean:		712.2		865.3				775.7				759.4		816.2		696.2										Study area in Fig. 5c 				Total length of the streams = 2428197.1 m

		Standard Deviation:		633.1		686.2				604.4				634.5		910		588.9



		Total area in Fig. 5c  (Total length of the streams = 9626839 m)

		Statistics/Stream order 		1		2		3		4		5		6		7

		Count:		6367		2987		1432		767		408		463		59

		Minimum:		13.1		2.1		29.8		0.8		0.6		26.6		42.1

		Maximum:		11137.4		9287.2		8383.2		9830.2		6460.9		9579.9		3209.7

		Sum:		4846360.9		2375205.8		1121155.3		588098.5		286259.7		355889.4		53868.9

		Mean:		761.2		795.2		782.9		766.8		701.6		768.7		913

		Standard Deviation:		815.1		695		657		776.4		628.4		847.9		730.6

		Study area in Fig. 5c (Total length of the streams = 2428197.1 m)

		Statistics/Stream order 		1		2		3		4		5		6

		Count:		1584		715		408		200		93		197

		Minimum:		19.4		7.7		12.7		29.8		42.1		1.7

		Maximum:		5652.1		5735.4		3659.5		4435.2		6460.9		3476

		Sum:		1128075.7		618692.1		316497.8		151883.7		75904.9		137142.9

		Mean:		712.2		865.3		775.7		759.4		816.2		696.2

		Standard Deviation:		633.1		686.2		604.4		634.5		910		588.9





Sheet4

				pH		TDS		EC		Cl-		NO3-		SO4-		HCO3-		Na		K		Mg		Ca		Al		B		Ba		Co		Cr		Cu		Fe		Mn		Ni		Pb		Zn		F		Br

		pH		1.00

		TDS		-.069-		1.00

		EC		-.079-		.998**		1.00

		Cl-		-.028-		.988**		.980**		1.00

		NO3-		-.098-		0.08		0.12		-.054-		1.00

		SO4-		-.152-		.835**		.852**		.759**		0.34		1.00

		HCO3-		-.308-		.527*		.548*		0.42		.574*		.630**		1.00

		Na		-.070-		.979**		.968**		.987**		-.045-		.732**		.466*		1.00

		K		-.168-		.836**		.828**		.815**		0.14		.607**		.577**		.863**		1.00

		Mg		-.077-		.955**		.954**		.930**		0.15		.778**		.597**		.923**		.871**		1.00

		Ca		-.043-		.981**		.982**		.970**		0.12		.773**		.518*		.953**		.832**		.968**		1.00

		Al		0.18		0.45		0.45		0.42		0.15		.657**		0.14		0.34		0.11		0.36		0.38		1.00

		B		0.15		0.24		0.23		0.22		0.08		.457*		0.00		0.18		-.116-		0.09		0.13		.770**		1.00

		Ba		0.04		0.37		0.37		0.34		0.22		.529*		0.09		0.27		0.15		0.35		0.32		.800**		.665**		1.00

		Co		0.24		0.34		0.35		0.30		0.24		.608**		0.06		0.23		-.007-		0.26		0.28		.927**		.793**		.743**		1.00

		Cr		0.18		0.41		0.41		0.37		0.19		.637**		0.08		0.29		0.04		0.33		0.34		.972**		.765**		.790**		.972**		1.00

		Cu		-.012-		.630**		.620**		.648**		-.157-		.569*		0.21		.598**		0.37		.531*		.586**		.742**		.464*		.569*		.489*		.646**		1.00

		Fe		-.068-		.476*		.484*		.478*		-.026-		.491*		0.12		0.41		0.21		0.43		.460*		.726**		0.34		.598**		.513*		.695**		.888**		1.00

		Mn		-.010-		0.35		0.33		0.39		-.253-		0.15		-.050-		0.44		.547*		0.22		0.30		-.006-		-.165-		-.106-		-.140-		-.117-		0.24		0.03		1.00

		Ni		0.25		0.32		0.32		0.28		0.23		.593**		0.05		0.20		-.031-		0.24		0.25		.923**		.820**		.745**		.996**		.962**		.466*		.474*		-.155-		1.00

		Pb		0.17		0.44		0.45		0.41		0.18		.658**		0.12		0.33		0.09		0.36		0.38		.990**		.750**		.802**		.946**		.991**		.711**		.747**		-.074-		.935**		1.00

		Zn		0.23		0.23		0.24		0.18		0.32		.553*		0.12		0.11		-.022-		0.18		0.15		.858**		.762**		.814**		.861**		.833**		0.39		0.40		-.154-		.880**		.843**		1.00

		F		-.123-		.828**		.806**		.841**		-.075-		.484*		.474*		.884**		.828**		.879**		.839**		0.06		-.032-		0.09		0.00		0.05		0.37		0.22		0.22		-.024-		0.07		-.134-		1.00

		Br		-.087-		.951**		.952**		.968**		-.046-		.709**		0.38		.947**		.737**		.883**		.951**		0.33		0.16		0.28		0.22		0.30		.609**		.498*		0.31		0.19		0.34		0.08		.802**		1.00





Sheet5

				pH		EC		TDS		Cl-		HCO3-		NO3-		SO4-		Na		K		Mg		Ca		Fe		Se		Sr		F		Br

		pH		1

		EC		-.816-**		1

		TDS		-.820-**		1.000**		1

		Cl-		-.815-**		.985**		.987**		1

		HCO3-		0.015		-.100-		-.113-		-.149-		1

		NO3-		0.311		-.062-		-.079-		-.186-		0.158		1

		SO4-		-.648-**		.757**		.755**		.645**		0.013		0.23		1

		Na		-.811-**		.983**		.987**		.981**		-.179-		-.171-		.733**		1

		K		-.577-**		.739**		.738**		.765**		-.203-		-.137-		0.389		.703**		1

		Mg		-.810-**		.983**		.980**		.960**		-.016-		0.001		.757**		.938**		.741**		1

		Ca		-.773-**		.982**		.979**		.968**		-.150-		0.032		.706**		.945**		.768**		.974**		1

		Fe		-.438-		.739**		.742**		.797**		-.289-		-.184-		0.278		.755**		.852**		.685**		.745**		1

		Se		-.427-		0.388		0.385		0.311		0.288		0.043		.580**		0.393		-.037-		0.369		0.327		-.152-		1

		Sr		-.844-**		.985**		.986**		.980**		-.098-		-.107-		.712**		.969**		.700**		.968**		.976**		.696**		0.39		1

		F		-.626-**		.770**		.776**		.750**		-.331-		-.002-		.666**		.785**		.621**		.751**		.743**		.639**		0.188		.731**		1

		Br		-.743-**		.963**		.965**		.977**		-.204-		-.108-		.617**		.959**		.706**		.943**		.964**		.766**		0.293		.969**		.747**		1





Sheet6

				pH		TDS		EC		Cl-		NO3-		SO4-		HCO3-		Na		K		Mg		Ca		Al		B		Ba		Co		Cr		Cu		Fe		Mn		Ni		Pb		Zn		F		Br

		pH		1.00

		TDS		-.069-		1.00

		EC		-.079-		.998**		1.00

		Cl-		-.028-		.988**		.980**		1.00

		NO3-		-.098-		0.08		0.12		-.054-		1.00

		SO4-		-.152-		.835**		.852**		.759**		0.34		1.00

		HCO3-		-.308-		.527*		.548*		0.42		.574*		.630**		1.00

		Na		-.070-		.979**		.968**		.987**		-.045-		.732**		.466*		1.00

		K		-.168-		.836**		.828**		.815**		0.14		.607**		.577**		.863**		1.00

		Mg		-.077-		.955**		.954**		.930**		0.15		.778**		.597**		.923**		.871**		1.00

		Ca		-.043-		.981**		.982**		.970**		0.12		.773**		.518*		.953**		.832**		.968**		1.00

		Al		0.18		0.45		0.45		0.42		0.15		.657**		0.14		0.34		0.11		0.36		0.38		1.00

		B		0.15		0.24		0.23		0.22		0.08		.457*		0.00		0.18		-.116-		0.09		0.13		.770**		1.00

		Ba		0.04		0.37		0.37		0.34		0.22		.529*		0.09		0.27		0.15		0.35		0.32		.800**		.665**		1.00

		Co		0.24		0.34		0.35		0.30		0.24		.608**		0.06		0.23		-.007-		0.26		0.28		.927**		.793**		.743**		1.00

		Cr		0.18		0.41		0.41		0.37		0.19		.637**		0.08		0.29		0.04		0.33		0.34		.972**		.765**		.790**		.972**		1.00

		Cu		-.012-		.630**		.620**		.648**		-.157-		.569*		0.21		.598**		0.37		.531*		.586**		.742**		.464*		.569*		.489*		.646**		1.00

		Fe		-.068-		.476*		.484*		.478*		-.026-		.491*		0.12		0.41		0.21		0.43		.460*		.726**		0.34		.598**		.513*		.695**		.888**		1.00

		Mn		-.010-		0.35		0.33		0.39		-.253-		0.15		-.050-		0.44		.547*		0.22		0.30		-.006-		-.165-		-.106-		-.140-		-.117-		0.24		0.03		1.00

		Ni		0.25		0.32		0.32		0.28		0.23		.593**		0.05		0.20		-.031-		0.24		0.25		.923**		.820**		.745**		.996**		.962**		.466*		.474*		-.155-		1.00

		Pb		0.17		0.44		0.45		0.41		0.18		.658**		0.12		0.33		0.09		0.36		0.38		.990**		.750**		.802**		.946**		.991**		.711**		.747**		-.074-		.935**		1.00

		Zn		0.23		0.23		0.24		0.18		0.32		.553*		0.12		0.11		-.022-		0.18		0.15		.858**		.762**		.814**		.861**		.833**		0.39		0.40		-.154-		.880**		.843**		1.00

		F		-.123-		.828**		.806**		.841**		-.075-		.484*		.474*		.884**		.828**		.879**		.839**		0.06		-.032-		0.09		0.00		0.05		0.37		0.22		0.22		-.024-		0.07		-.134-		1.00

		Br		-.087-		.951**		.952**		.968**		-.046-		.709**		0.38		.947**		.737**		.883**		.951**		0.33		0.16		0.28		0.22		0.30		.609**		.498*		0.31		0.19		0.34		0.08		.802**		1.00
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						a- Winter season 

				Infants 		 Children		 Adults		 Infants 		 Children		 Adults				Infants 		 Children		 Adults		 Infants 		 Children		 Adults

		S.N.		                            Exposure dose, E						       Potential non carcinogenic risk, HQ						S.N.		                    Exposure dose, E						      Potential non carcinogenic risk, HQ





		WK1		1.141		1.368		1.426		0.713		0.855		0.891		SK1		2.183		2.618		2.729		1.364		1.636		1.705

		WK2		1.099		1.317		1.373		0.687		0.823		0.858		SK2		2.092		2.509		2.616		1.308		1.568		1.635

		WK3		1.503		1.803		1.879		0.94		1.127		1.175		SK3		1.997		2.395		2.496		1.248		1.497		1.56

		WK4		3.31		3.97		4.138		2.069		2.481		2.586		SK4		3.527		4.23		4.409		2.204		2.644		2.756

		WK5		2.133		2.558		2.666		1.333		1.599		1.666		SK5		3.036		3.641		3.795		1.898		2.276		2.372

		WK6		1.267		1.52		1.584		0.792		0.95		0.99		SK6		1.945		2.332		2.431		1.215		1.457		1.519

		WK7		0.822		0.986		1.027		0.514		0.616		0.642		SK7		0.263		0.315		0.328		0.164		0.197		0.205

		WK8		0.89		1.067		1.112		0.556		0.667		0.695		SK8		0.276		0.331		0.345		0.172		0.207		0.216

		WK9		0.089		0.107		0.111		0.056		0.067		0.07		SK9		0.28		0.335		0.35		0.175		0.21		0.218

		WK10		0.137		0.164		0.171		0.086		0.103		0.107		SK10		2.949		3.537		3.687		1.843		2.211		2.304

		WK11		2.056		2.465		2.57		1.285		1.541		1.606		SK11		3.104		3.723		3.88		1.94		2.327		2.425

		WK12		0.042		0.051		0.053		0.026		0.032		0.033		SK12		0.54		0.648		0.675		0.338		0.405		0.422

		WK13		0.628		0.753		0.785		0.393		0.471		0.491		SK13		1.307		1.568		1.634		0.817		0.98		1.021

		WK14		1		1.2		1.251		0.625		0.75		0.782		SK14		1.831		2.196		2.289		1.145		1.373		1.431

		WK15		1.488		1.785		1.86		0.93		1.116		1.163		SK15		2.402		2.88		3.002		1.501		1.8		1.876

		WK16		1.291		1.548		1.614		0.807		0.968		1.009		SK16		1.959		2.35		2.449		1.225		1.468		1.531

		WK17		6.79		8.142		8.487		4.243		5.089		5.304		SK17		11.777		14.123		14.721		7.361		8.827		9.201

		WK18		11.263		13.506		14.078		7.039		8.441		8.799		SK18		11.705		14.037		14.631		7.316		8.773		9.145

		WK19		6.637		7.959		8.296		4.148		4.974		5.185		SK19		6.669		7.998		8.337		4.168		4.999		5.21

								b-     Summer season

				Infants 		 Children		 Adults		 Infants 		 Children		 Adults

		S.N.		                    Exposure dose, E						      Potential non carcinogenic risk, HQ





		SK1		2.183		2.618		2.729		1.364		1.636		1.705

		SK2		2.092		2.509		2.616		1.308		1.568		1.635

		SK3		1.997		2.395		2.496		1.248		1.497		1.56

		SK4		3.527		4.23		4.409		2.204		2.644		2.756

		SK5		3.036		3.641		3.795		1.898		2.276		2.372

		SK6		1.945		2.332		2.431		1.215		1.457		1.519

		SK7		0.263		0.315		0.328		0.164		0.197		0.205

		SK8		0.276		0.331		0.345		0.172		0.207		0.216

		SK9		0.28		0.335		0.35		0.175		0.21		0.218

		SK10		2.949		3.537		3.687		1.843		2.211		2.304

		SK11		3.104		3.723		3.88		1.94		2.327		2.425

		SK12		0.54		0.648		0.675		0.338		0.405		0.422

		SK13		1.307		1.568		1.634		0.817		0.98		1.021

		SK14		1.831		2.196		2.289		1.145		1.373		1.431

		SK15		2.402		2.88		3.002		1.501		1.8		1.876

		SK16		1.959		2.35		2.449		1.225		1.468		1.531

		SK17		11.777		14.123		14.721		7.361		8.827		9.201

		SK18		11.705		14.037		14.631		7.316		8.773		9.145

		SK19		6.669		7.998		8.337		4.168		4.999		5.21
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				Exposure dose (E)												Potential non-carcinogenic risk (HQ)

				Summer, 2021						Winter, 2021						Summer, 2021						Winter, 2021

		S. No		Infants (i) 		 Children (c)		 Adults (a)		i		c		a		i		c		a		i		c		a

		K1		1.14		1.37		1.43		2.18		2.62		2.73		1.14		1.37		1.43		2.18		2.62		2.73

		K2		1.10		1.32		1.37		2.09		2.51		2.62		1.10		1.32		1.37		2.09		2.51		2.62

		K3		1.50		1.80		1.88		2.00		2.40		2.50		1.50		1.80		1.88		2.00		2.40		2.50

		K4		3.31		3.97		4.14		3.53		4.23		4.41		3.31		3.97		4.14		3.53		4.23		4.41

		K5		2.13		2.56		2.67		3.04		3.64		3.80		2.13		2.56		2.67		3.04		3.64		3.80

		K6		1.27		1.52		1.58		1.95		2.33		2.43		1.27		1.52		1.58		1.95		2.33		2.43

		K7		0.82		0.99		1.03		0.26		0.32		0.33		0.82		0.99		1.03		0.26		0.32		0.33

		K8		0.89		1.07		1.11		0.28		0.33		0.35		0.89		1.07		1.11		0.28		0.33		0.35

		K9		0.09		0.11		0.11		0.28		0.34		0.35		0.09		0.11		0.11		0.28		0.34		0.35

		K10		0.14		0.16		0.17		2.95		3.54		3.69		0.14		0.16		0.17		2.95		3.54		3.69

		K11		2.06		2.47		2.57		3.10		3.72		3.88		2.06		2.47		2.57		3.10		3.72		3.88

		K12		0.04		0.05		0.05		0.54		0.65		0.68		0.04		0.05		0.05		0.54		0.65		0.68

		K13		0.63		0.75		0.79		1.31		1.57		1.63		0.63		0.75		0.79		1.31		1.57		1.63

		K14		1.00		1.20		1.25		1.83		2.20		2.29		1.00		1.20		1.25		1.83		2.20		2.29

		K15		1.49		1.79		1.86		2.40		2.88		3.00		1.49		1.79		1.86		2.40		2.88		3.00

		K16		1.29		1.55		1.61		1.96		2.35		2.45		1.29		1.55		1.61		1.96		2.35		2.45

		K17		6.79		8.14		8.49		11.78		14.12		14.72		6.79		8.14		8.49		11.78		14.12		14.72

		K18		11.26		13.51		14.08		11.71		14.04		14.63		11.26		13.51		14.08		11.71		14.04		14.63

		K19		6.64		7.96		8.30		6.67		8.00		8.34		6.64		7.96		8.30		6.67		8.00		8.34
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				IR: Human ingestion rate		ED: exposure duration 		EF: is the exposure frequency		ABW: average body weight		AET: is the average time 

				 (L/day)		(years)		(days)		 (Kg)		(days)

		i		0.3		< 1		365		6.9		365

		c		0.78		12		365		18.7		4380

		a		2.5		64		365		57.5		23360

						E : chronic daily intake (mg/kg/day)

						 CPW: concentration of NO3 in groundwater  (mg/L)

						HQ: Non-carcinogenic for hazard quotient

						 RfD: Reference dose of NO3 (1.6 mg/kg/day)












image12.emf
S.No. Sample Type Textural group Mean Sorting Skewness Kurtosis D

10

 (µm) Gravel (%) Sand (%)Mud (%) Constant factor (c) K (m/d)

WK1 Bimodal Muddy Sandy Gravel Medium Sand Very Poorly Sorted Very Fine Skewed Very Platykurtic 15.53 33.90% 46.00% 20.10% 1000 0.24

WK2 Bimodal Gravelly Muddy Sand Fine Sand Very Poorly Sorted Coarse Skewed Very Leptokurtic 21.95 8.10% 75.80% 16.10% 700 0.34

WK3 Unimodal  Muddy Sandy Gravel Coarse Sand Very Poorly Sorted Very Fine Skewed Platykurtic 82.1 31.70% 61.00% 7.30% 1000 6.74

WK4 Unimodal Gravelly Sand Medium Sand Poorly Sorted Symmetrical Leptokurtic 126.9 5.80% 91.90% 2.30% 1000 16.1

WK5 Bimodal Gravelly Sand Coarse Sand Poorly Sorted Symmetrical Platykurtic 97.95 22.90% 72.80% 4.30% 1000 9.59

WK6 Bimodal Sandy Gravel Very Coarse Sand Poorly Sorted Very Fine Skewed Mesokurtic 150.1 60.60% 36.80% 2.60% 1300 29.3

WK7 Unimodal Gravelly Sand Coarse Sand Poorly Sorted Coarse Skewed Platykurtic 83.41 21.80% 72.70% 5.50% 1000 6.96

WK9 Bimodal Sandy Gravel Very Coarse Sand Moderately Sorted Fine Skewed Very Platykurtic 397.8 38.40% 61.60% 0.00% 1300 205.74

WK10 Bimodal Gravelly Muddy Sand Fine Sand Very Poorly Sorted Very Coarse Skewed Very Leptokurtic 32.88 10.60% 76.30% 13.00% 700 0.76

WK11 Bimodal Gravelly Sand Fine Sand Poorly Sorted Very Coarse Skewed Very Leptokurtic 99.37 6.80% 92.70% 0.50% 700 6.91

WK12 Unimodal Gravelly Sand Medium Sand Poorly Sorted Coarse Skewed Leptokurtic 128.8 6.00% 93.30% 0.70% 1000 16.59

WK13 Unimodal Gravelly Muddy Sand Fine Sand Poorly Sorted Coarse Skewed Very Leptokurtic 62.43 7.30% 82.70% 10.00% 700 2.73

WK14 Trimodal Sandy Gravel Medium Sand Poorly Sorted Symmetrical Very Platykurtic 75.65 31.70% 64.10% 4.20% 1000 5.72

WK15 Bimodal Gravelly Sand Medium Sand Poorly Sorted Symmetrical Mesokurtic 101.7 7.00% 90.60% 2.40% 1000 10.34

WK16 Unimodal Gravelly Sand Coarse Sand Poorly Sorted Symmetrical Very Platykurtic 115.7 26.10% 71.80% 2.10% 1000 13.38

WK17 Unimodal Gravelly Sand Fine Sand Poorly Sorted Very Coarse Skewed Very Leptokurtic 74.09 7.10% 89.30% 3.70% 700 3.84

WK19 Unimodal Gravelly Sand Medium Sand Poorly Sorted Coarse Skewed Mesokurtic 96.55 11.30% 87.50% 1.20% 1000 9.32
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		Parameters		Winter, 2021		Summer, 2021

		Physicochemical 

		pH		7.672 ± 0.255		7.141 ± 0.32												7.141		0.32

		TDS		4145.525 ± 3403.51		5343.075 ± 4484.655												5343.075		4484.655

		EC		7773.403 ± 6270.478		10309.557 ± 8870.472												10309.557		8870.472

		Cl-		1585.541± 1620.117		2278.828 ± 2554.127												2278.828		2554.127

		NO3-		65.952 ± 82.962		90.552 ± 96.739												90.552		96.739

		SO4-		930.026 ± 531.925		971.017 ± 581.469												971.017		581.469

		HCO3-		190.067 ± 46.429		269.33 ± 80.922												269.33		80.922

		Na		696.805 ± 696.389		889.632 ± 795.745												889.632		795.745

		K		15.423 ± 18.703		17.257 ± 24.415												17.257		24.415

		Mg		172.156 ± 173.442		244.154 ± 215.975												244.154		215.975

		Ca		481.396 ± 467.309		571.701 ± 528.393												571.701		528.393

		Heavy Metals

		Al		0.904 ± 0.548		_

		B		0.927 ± 0.561		_												Fe								0.019		0.035

		Ba		0.146 ± 0.049		_												Se								0.017		0.014

		Co		0.047 ± 0.038		_												Sr								5.688		5.801

		Cr		0.103 ± 0.065		_												F								1.427		0.564

		Cu		0.521 ± 0.302		_												Br								9.344		9.968

		Fe		0.171 ± 0.094		0.019 ± 0.035

		Mn		0.264 ± 0.549		_

		Ni		0.075 ± 0.059		_

		Pb		0.399 ± 0.245		_

		Zn		0.035 ± 0.031		_

		F		1.547 ± 0.353		1.427 ± 0.564

		Br		6.451 ± 6.639		9.344 ± 9.968

		Se		_		0.017 ± 0.014

		Sr		_		5.688 ± 5.801





Sheet3

		Statistics		Lineaments lengths (m)

		Count		2136

		Minimum		0.1

		Maximum		2576.5

		Sum		1262497.8

		Mean		591.1

		Standard Deviation		344.7
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		Statistics/Stream order 		1		2		3				4				5		6		7

		Count:		6367		2987		1432				767				408		463		59

		Minimum:		13.1		2.1		29.8				0.8				0.6		26.6		42.1

		Maximum:		11137.4		9287.2		8383.2				9830.2				6460.9		9579.9		3209.7

		Sum:		4846360.9		2375205.8		1121155.3				588098.5				286259.7		355889.4		53868.9

		Mean:		761.2		795.2		782.9				766.8				701.6		768.7		913

		Standard Deviation:		815.1		695		657				776.4				628.4		847.9		730.6

		Total area in Fig. 5c  				Total length of the streams = 9626839 m

		Statistics/Stream order 		1		2				3				4		5		6

		Count:		1584		715				408				200		93		197

		Minimum:		19.4		7.7				12.7				29.8		42.1		1.7

		Maximum:		5652.1		5735.4				3659.5				4435.2		6460.9		3476

		Sum:		1128075.7		618692.1				316497.8				151883.7		75904.9		137142.9

		Mean:		712.2		865.3				775.7				759.4		816.2		696.2										Study area in Fig. 5c 				Total length of the streams = 2428197.1 m

		Standard Deviation:		633.1		686.2				604.4				634.5		910		588.9



		Total area in Fig. 5c  (Total length of the streams = 9626839 m)

		Statistics/Stream order 		1		2		3		4		5		6		7

		Count:		6367		2987		1432		767		408		463		59

		Minimum:		13.1		2.1		29.8		0.8		0.6		26.6		42.1

		Maximum:		11137.4		9287.2		8383.2		9830.2		6460.9		9579.9		3209.7

		Sum:		4846360.9		2375205.8		1121155.3		588098.5		286259.7		355889.4		53868.9

		Mean:		761.2		795.2		782.9		766.8		701.6		768.7		913

		Standard Deviation:		815.1		695		657		776.4		628.4		847.9		730.6

		Study area in Fig. 5c (Total length of the streams = 2428197.1 m)

		Statistics/Stream order 		1		2		3		4		5		6

		Count:		1584		715		408		200		93		197

		Minimum:		19.4		7.7		12.7		29.8		42.1		1.7

		Maximum:		5652.1		5735.4		3659.5		4435.2		6460.9		3476

		Sum:		1128075.7		618692.1		316497.8		151883.7		75904.9		137142.9

		Mean:		712.2		865.3		775.7		759.4		816.2		696.2

		Standard Deviation:		633.1		686.2		604.4		634.5		910		588.9
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				pH		TDS		EC		Cl-		NO3-		SO4-		HCO3-		Na		K		Mg		Ca		Al		B		Ba		Co		Cr		Cu		Fe		Mn		Ni		Pb		Zn		F		Br

		pH		1.00

		TDS		-.069-		1.00

		EC		-.079-		.998**		1.00

		Cl-		-.028-		.988**		.980**		1.00

		NO3-		-.098-		0.08		0.12		-.054-		1.00

		SO4-		-.152-		.835**		.852**		.759**		0.34		1.00

		HCO3-		-.308-		.527*		.548*		0.42		.574*		.630**		1.00

		Na		-.070-		.979**		.968**		.987**		-.045-		.732**		.466*		1.00

		K		-.168-		.836**		.828**		.815**		0.14		.607**		.577**		.863**		1.00

		Mg		-.077-		.955**		.954**		.930**		0.15		.778**		.597**		.923**		.871**		1.00

		Ca		-.043-		.981**		.982**		.970**		0.12		.773**		.518*		.953**		.832**		.968**		1.00

		Al		0.18		0.45		0.45		0.42		0.15		.657**		0.14		0.34		0.11		0.36		0.38		1.00

		B		0.15		0.24		0.23		0.22		0.08		.457*		0.00		0.18		-.116-		0.09		0.13		.770**		1.00

		Ba		0.04		0.37		0.37		0.34		0.22		.529*		0.09		0.27		0.15		0.35		0.32		.800**		.665**		1.00

		Co		0.24		0.34		0.35		0.30		0.24		.608**		0.06		0.23		-.007-		0.26		0.28		.927**		.793**		.743**		1.00

		Cr		0.18		0.41		0.41		0.37		0.19		.637**		0.08		0.29		0.04		0.33		0.34		.972**		.765**		.790**		.972**		1.00

		Cu		-.012-		.630**		.620**		.648**		-.157-		.569*		0.21		.598**		0.37		.531*		.586**		.742**		.464*		.569*		.489*		.646**		1.00

		Fe		-.068-		.476*		.484*		.478*		-.026-		.491*		0.12		0.41		0.21		0.43		.460*		.726**		0.34		.598**		.513*		.695**		.888**		1.00

		Mn		-.010-		0.35		0.33		0.39		-.253-		0.15		-.050-		0.44		.547*		0.22		0.30		-.006-		-.165-		-.106-		-.140-		-.117-		0.24		0.03		1.00

		Ni		0.25		0.32		0.32		0.28		0.23		.593**		0.05		0.20		-.031-		0.24		0.25		.923**		.820**		.745**		.996**		.962**		.466*		.474*		-.155-		1.00

		Pb		0.17		0.44		0.45		0.41		0.18		.658**		0.12		0.33		0.09		0.36		0.38		.990**		.750**		.802**		.946**		.991**		.711**		.747**		-.074-		.935**		1.00

		Zn		0.23		0.23		0.24		0.18		0.32		.553*		0.12		0.11		-.022-		0.18		0.15		.858**		.762**		.814**		.861**		.833**		0.39		0.40		-.154-		.880**		.843**		1.00

		F		-.123-		.828**		.806**		.841**		-.075-		.484*		.474*		.884**		.828**		.879**		.839**		0.06		-.032-		0.09		0.00		0.05		0.37		0.22		0.22		-.024-		0.07		-.134-		1.00

		Br		-.087-		.951**		.952**		.968**		-.046-		.709**		0.38		.947**		.737**		.883**		.951**		0.33		0.16		0.28		0.22		0.30		.609**		.498*		0.31		0.19		0.34		0.08		.802**		1.00
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				pH		EC		TDS		Cl-		HCO3-		NO3-		SO4-		Na		K		Mg		Ca		Fe		Se		Sr		F		Br

		pH		1

		EC		-.816-**		1

		TDS		-.820-**		1.000**		1

		Cl-		-.815-**		.985**		.987**		1

		HCO3-		0.015		-.100-		-.113-		-.149-		1

		NO3-		0.311		-.062-		-.079-		-.186-		0.158		1

		SO4-		-.648-**		.757**		.755**		.645**		0.013		0.23		1

		Na		-.811-**		.983**		.987**		.981**		-.179-		-.171-		.733**		1

		K		-.577-**		.739**		.738**		.765**		-.203-		-.137-		0.389		.703**		1

		Mg		-.810-**		.983**		.980**		.960**		-.016-		0.001		.757**		.938**		.741**		1

		Ca		-.773-**		.982**		.979**		.968**		-.150-		0.032		.706**		.945**		.768**		.974**		1

		Fe		-.438-		.739**		.742**		.797**		-.289-		-.184-		0.278		.755**		.852**		.685**		.745**		1

		Se		-.427-		0.388		0.385		0.311		0.288		0.043		.580**		0.393		-.037-		0.369		0.327		-.152-		1

		Sr		-.844-**		.985**		.986**		.980**		-.098-		-.107-		.712**		.969**		.700**		.968**		.976**		.696**		0.39		1

		F		-.626-**		.770**		.776**		.750**		-.331-		-.002-		.666**		.785**		.621**		.751**		.743**		.639**		0.188		.731**		1

		Br		-.743-**		.963**		.965**		.977**		-.204-		-.108-		.617**		.959**		.706**		.943**		.964**		.766**		0.293		.969**		.747**		1
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				pH		TDS		EC		Cl-		NO3-		SO4-		HCO3-		Na		K		Mg		Ca		Al		B		Ba		Co		Cr		Cu		Fe		Mn		Ni		Pb		Zn		F		Br

		pH		1.00

		TDS		-.069-		1.00

		EC		-.079-		.998**		1.00

		Cl-		-.028-		.988**		.980**		1.00

		NO3-		-.098-		0.08		0.12		-.054-		1.00

		SO4-		-.152-		.835**		.852**		.759**		0.34		1.00

		HCO3-		-.308-		.527*		.548*		0.42		.574*		.630**		1.00

		Na		-.070-		.979**		.968**		.987**		-.045-		.732**		.466*		1.00

		K		-.168-		.836**		.828**		.815**		0.14		.607**		.577**		.863**		1.00

		Mg		-.077-		.955**		.954**		.930**		0.15		.778**		.597**		.923**		.871**		1.00

		Ca		-.043-		.981**		.982**		.970**		0.12		.773**		.518*		.953**		.832**		.968**		1.00

		Al		0.18		0.45		0.45		0.42		0.15		.657**		0.14		0.34		0.11		0.36		0.38		1.00

		B		0.15		0.24		0.23		0.22		0.08		.457*		0.00		0.18		-.116-		0.09		0.13		.770**		1.00

		Ba		0.04		0.37		0.37		0.34		0.22		.529*		0.09		0.27		0.15		0.35		0.32		.800**		.665**		1.00

		Co		0.24		0.34		0.35		0.30		0.24		.608**		0.06		0.23		-.007-		0.26		0.28		.927**		.793**		.743**		1.00

		Cr		0.18		0.41		0.41		0.37		0.19		.637**		0.08		0.29		0.04		0.33		0.34		.972**		.765**		.790**		.972**		1.00

		Cu		-.012-		.630**		.620**		.648**		-.157-		.569*		0.21		.598**		0.37		.531*		.586**		.742**		.464*		.569*		.489*		.646**		1.00

		Fe		-.068-		.476*		.484*		.478*		-.026-		.491*		0.12		0.41		0.21		0.43		.460*		.726**		0.34		.598**		.513*		.695**		.888**		1.00

		Mn		-.010-		0.35		0.33		0.39		-.253-		0.15		-.050-		0.44		.547*		0.22		0.30		-.006-		-.165-		-.106-		-.140-		-.117-		0.24		0.03		1.00

		Ni		0.25		0.32		0.32		0.28		0.23		.593**		0.05		0.20		-.031-		0.24		0.25		.923**		.820**		.745**		.996**		.962**		.466*		.474*		-.155-		1.00

		Pb		0.17		0.44		0.45		0.41		0.18		.658**		0.12		0.33		0.09		0.36		0.38		.990**		.750**		.802**		.946**		.991**		.711**		.747**		-.074-		.935**		1.00

		Zn		0.23		0.23		0.24		0.18		0.32		.553*		0.12		0.11		-.022-		0.18		0.15		.858**		.762**		.814**		.861**		.833**		0.39		0.40		-.154-		.880**		.843**		1.00

		F		-.123-		.828**		.806**		.841**		-.075-		.484*		.474*		.884**		.828**		.879**		.839**		0.06		-.032-		0.09		0.00		0.05		0.37		0.22		0.22		-.024-		0.07		-.134-		1.00

		Br		-.087-		.951**		.952**		.968**		-.046-		.709**		0.38		.947**		.737**		.883**		.951**		0.33		0.16		0.28		0.22		0.30		.609**		.498*		0.31		0.19		0.34		0.08		.802**		1.00
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						a- Winter season 

				Infants 		 Children		 Adults		 Infants 		 Children		 Adults				Infants 		 Children		 Adults		 Infants 		 Children		 Adults

		S.N.		                            Exposure dose, E						       Potential non carcinogenic risk, HQ						S.N.		                    Exposure dose, E						      Potential non carcinogenic risk, HQ





		WK1		1.141		1.368		1.426		0.713		0.855		0.891		SK1		2.183		2.618		2.729		1.364		1.636		1.705

		WK2		1.099		1.317		1.373		0.687		0.823		0.858		SK2		2.092		2.509		2.616		1.308		1.568		1.635

		WK3		1.503		1.803		1.879		0.94		1.127		1.175		SK3		1.997		2.395		2.496		1.248		1.497		1.56

		WK4		3.31		3.97		4.138		2.069		2.481		2.586		SK4		3.527		4.23		4.409		2.204		2.644		2.756

		WK5		2.133		2.558		2.666		1.333		1.599		1.666		SK5		3.036		3.641		3.795		1.898		2.276		2.372

		WK6		1.267		1.52		1.584		0.792		0.95		0.99		SK6		1.945		2.332		2.431		1.215		1.457		1.519

		WK7		0.822		0.986		1.027		0.514		0.616		0.642		SK7		0.263		0.315		0.328		0.164		0.197		0.205

		WK8		0.89		1.067		1.112		0.556		0.667		0.695		SK8		0.276		0.331		0.345		0.172		0.207		0.216

		WK9		0.089		0.107		0.111		0.056		0.067		0.07		SK9		0.28		0.335		0.35		0.175		0.21		0.218

		WK10		0.137		0.164		0.171		0.086		0.103		0.107		SK10		2.949		3.537		3.687		1.843		2.211		2.304

		WK11		2.056		2.465		2.57		1.285		1.541		1.606		SK11		3.104		3.723		3.88		1.94		2.327		2.425

		WK12		0.042		0.051		0.053		0.026		0.032		0.033		SK12		0.54		0.648		0.675		0.338		0.405		0.422

		WK13		0.628		0.753		0.785		0.393		0.471		0.491		SK13		1.307		1.568		1.634		0.817		0.98		1.021

		WK14		1		1.2		1.251		0.625		0.75		0.782		SK14		1.831		2.196		2.289		1.145		1.373		1.431

		WK15		1.488		1.785		1.86		0.93		1.116		1.163		SK15		2.402		2.88		3.002		1.501		1.8		1.876

		WK16		1.291		1.548		1.614		0.807		0.968		1.009		SK16		1.959		2.35		2.449		1.225		1.468		1.531

		WK17		6.79		8.142		8.487		4.243		5.089		5.304		SK17		11.777		14.123		14.721		7.361		8.827		9.201

		WK18		11.263		13.506		14.078		7.039		8.441		8.799		SK18		11.705		14.037		14.631		7.316		8.773		9.145

		WK19		6.637		7.959		8.296		4.148		4.974		5.185		SK19		6.669		7.998		8.337		4.168		4.999		5.21

								b-     Summer season

				Infants 		 Children		 Adults		 Infants 		 Children		 Adults

		S.N.		                    Exposure dose, E						      Potential non carcinogenic risk, HQ





		SK1		2.183		2.618		2.729		1.364		1.636		1.705

		SK2		2.092		2.509		2.616		1.308		1.568		1.635

		SK3		1.997		2.395		2.496		1.248		1.497		1.56

		SK4		3.527		4.23		4.409		2.204		2.644		2.756

		SK5		3.036		3.641		3.795		1.898		2.276		2.372

		SK6		1.945		2.332		2.431		1.215		1.457		1.519

		SK7		0.263		0.315		0.328		0.164		0.197		0.205

		SK8		0.276		0.331		0.345		0.172		0.207		0.216

		SK9		0.28		0.335		0.35		0.175		0.21		0.218

		SK10		2.949		3.537		3.687		1.843		2.211		2.304

		SK11		3.104		3.723		3.88		1.94		2.327		2.425

		SK12		0.54		0.648		0.675		0.338		0.405		0.422

		SK13		1.307		1.568		1.634		0.817		0.98		1.021

		SK14		1.831		2.196		2.289		1.145		1.373		1.431

		SK15		2.402		2.88		3.002		1.501		1.8		1.876

		SK16		1.959		2.35		2.449		1.225		1.468		1.531

		SK17		11.777		14.123		14.721		7.361		8.827		9.201

		SK18		11.705		14.037		14.631		7.316		8.773		9.145

		SK19		6.669		7.998		8.337		4.168		4.999		5.21
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				Exposure dose (E)												Potential non-carcinogenic risk (HQ)

				Summer, 2021						Winter, 2021						Summer, 2021						Winter, 2021

		S. No		Infants (i) 		 Children (c)		 Adults (a)		i		c		a		i		c		a		i		c		a

		K1		1.14		1.37		1.43		2.18		2.62		2.73		1.14		1.37		1.43		2.18		2.62		2.73

		K2		1.10		1.32		1.37		2.09		2.51		2.62		1.10		1.32		1.37		2.09		2.51		2.62

		K3		1.50		1.80		1.88		2.00		2.40		2.50		1.50		1.80		1.88		2.00		2.40		2.50

		K4		3.31		3.97		4.14		3.53		4.23		4.41		3.31		3.97		4.14		3.53		4.23		4.41

		K5		2.13		2.56		2.67		3.04		3.64		3.80		2.13		2.56		2.67		3.04		3.64		3.80

		K6		1.27		1.52		1.58		1.95		2.33		2.43		1.27		1.52		1.58		1.95		2.33		2.43

		K7		0.82		0.99		1.03		0.26		0.32		0.33		0.82		0.99		1.03		0.26		0.32		0.33

		K8		0.89		1.07		1.11		0.28		0.33		0.35		0.89		1.07		1.11		0.28		0.33		0.35

		K9		0.09		0.11		0.11		0.28		0.34		0.35		0.09		0.11		0.11		0.28		0.34		0.35

		K10		0.14		0.16		0.17		2.95		3.54		3.69		0.14		0.16		0.17		2.95		3.54		3.69

		K11		2.06		2.47		2.57		3.10		3.72		3.88		2.06		2.47		2.57		3.10		3.72		3.88

		K12		0.04		0.05		0.05		0.54		0.65		0.68		0.04		0.05		0.05		0.54		0.65		0.68

		K13		0.63		0.75		0.79		1.31		1.57		1.63		0.63		0.75		0.79		1.31		1.57		1.63

		K14		1.00		1.20		1.25		1.83		2.20		2.29		1.00		1.20		1.25		1.83		2.20		2.29

		K15		1.49		1.79		1.86		2.40		2.88		3.00		1.49		1.79		1.86		2.40		2.88		3.00

		K16		1.29		1.55		1.61		1.96		2.35		2.45		1.29		1.55		1.61		1.96		2.35		2.45

		K17		6.79		8.14		8.49		11.78		14.12		14.72		6.79		8.14		8.49		11.78		14.12		14.72

		K18		11.26		13.51		14.08		11.71		14.04		14.63		11.26		13.51		14.08		11.71		14.04		14.63

		K19		6.64		7.96		8.30		6.67		8.00		8.34		6.64		7.96		8.30		6.67		8.00		8.34
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				IR: Human ingestion rate		ED: exposure duration 		EF: is the exposure frequency		ABW: average body weight		AET: is the average time 

				 (L/day)		(years)		(days)		 (Kg)		(days)

		i		0.3		< 1		365		6.9		365

		c		0.78		12		365		18.7		4380

		a		2.5		64		365		57.5		23360

						E : chronic daily intake (mg/kg/day)

						 CPW: concentration of NO3 in groundwater  (mg/L)

						HQ: Non-carcinogenic for hazard quotient

						 RfD: Reference dose of NO3 (1.6 mg/kg/day)
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		Sample ID		Water type (Winter season)		Water type (Summer season)

		K1		Na-Ca-Mg-Cl-SO4-HCO3		Na-Ca-Mg-Cl-HCO3-SO4

		K2		Ca-Mg-SO4-HCO3-Cl		Ca-Mg-HCO3-SO4-Cl

		K3		Na-Mg-Ca-Cl-SO4		Na-Ca-Mg-Cl-SO4-HCO3

		K4		Na-Ca-Mg-Cl-SO4		Na-Mg-Ca-Cl-SO4

		K5		Na-Ca-Mg-Cl-SO4		Na-Mg-Ca-Cl-SO4

		K6		Na-Ca-Mg-Cl-SO4		Na-Mg-Ca-Cl-SO4

		K7		Na-Ca-Mg-Cl-SO4		Na-Ca-Cl-SO4

		K8		Na-Ca-Mg-Cl		Na-Ca-Mg-Cl

		K9		Ca-Na-Mg-Cl-SO4		Ca-Na-Mg-Cl-SO4

		K10		Na-Ca-Cl-SO4		Na-Ca-Mg-Cl

		K11		Na-Ca-Cl-SO4		Na-Ca-Mg-Cl-SO4

		K12		Na-Ca-Cl-SO4		Na-Ca-Cl-SO4

		K13		Na-Ca-Cl-SO4		Na-Ca-Cl-SO4

		K14		Na-Ca-Cl-SO4		Na-Ca-Mg-Cl-SO4

		K15		Na-Ca-Cl-SO4		Na-Ca-Cl-SO4

		K16		Ca-Na-Cl-SO4		Na-Ca-Cl-SO4

		K17		Ca-Na-Mg-Cl-SO4		Ca-Na-Mg-Cl-SO4

		K18		Ca-Na-Mg-Cl-SO4		Ca-Na-Mg-Cl-SO4

		K19		Na-Ca-Mg-Cl-SO4		Na-Ca-Mg-Cl-SO4
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				WK3		WK1		WK4		WK10		WK7		WK6		WK5		WK11		WK9

		SAMPLE TYPE: 		Unimodal, Very 		Bimodal, Very 		Unimodal, Poorly Sorted		Bimodal, Very 		Unimodal, Poorly Sorted		Bimodal, Poorly Sorted		Bimodal, Poorly Sorted		Bimodal, Poorly Sorted		Bimodal, Moderately 

				Poorly Sorted		Poorly Sorted				Poorly Sorted										Sorted

		TEXTURAL GROUP: 		Muddy Sandy Gravel		Muddy Sandy Gravel		Gravelly Sand		Gravelly Muddy Sand		Gravelly Sand		Sandy Gravel		Gravelly Sand		Gravelly Sand		Sandy Gravel

		SEDIMENT NAME: 		Very Coarse Silty Sandy 		Coarse Silty Sandy Very		Very Fine Gravelly 		Very Fine Gravelly Fine 		Very Fine Gravelly 		Sandy Very Fine Gravel		Very Fine Gravelly 		Very Fine Gravelly 		Sandy Very Fine Gravel

				Very Fine Gravel				Medium Sand		Silty Very Fine Sand		Medium Sand				Medium Sand		Fine Sand

		MEAN:		Coarse Sand		Medium Sand		Medium Sand		Fine Sand		Coarse Sand		Very Coarse Sand		Coarse Sand		Fine Sand		Very Coarse Sand

		SORTING:		Very Poorly Sorted		Very Poorly Sorted		Poorly Sorted		Very Poorly Sorted		Poorly Sorted		Poorly Sorted		Poorly Sorted		Poorly Sorted		Moderately Sorted

		SKEWNESS:		Very Fine Skewed		Very Fine Skewed		Symmetrical		Very Coarse Skewed		Coarse Skewed		Very Fine Skewed		Symmetrical		Very Coarse Skewed		Fine Skewed

		KURTOSIS:		Platykurtic		Very Platykurtic		Leptokurtic		Very Leptokurtic		Platykurtic		Mesokurtic		Platykurtic		Very Leptokurtic		Very Platykurtic

		D10 (µm):		82.1		15.53		126.9		32.88		83.41		150.1		97.95		99.37		397.8

		% GRAVEL:		31.70%		33.90%		5.80%		10.60%		21.80%		60.60%		22.90%		6.80%		38.40%

		% SAND:		61.00%		46.00%		91.90%		76.30%		72.70%		36.80%		72.80%		92.70%		61.60%

		% MUD:		7.30%		20.10%		2.30%		13.00%		5.50%		2.60%		4.30%		0.50%		0.00%

		C		1000		1000		1000		700		1000		1300		1000		700		1300

		H.C., m/d		6.74		0.24		16.1		0.76		6.96		29.3		9.59		6.91		205.74

				WK2		WK17		WK19		WK16		WK15		WK13		WK14		WK12

		SAMPLE TYPE: 		Bimodal, Very 		Unimodal, Poorly Sorted		Unimodal, Poorly Sorted		Unimodal, Poorly Sorted		Bimodal, Poorly Sorted		Unimodal, Poorly Sorted		Trimodal, Poorly Sorted		Unimodal, Poorly Sorted

				Poorly Sorted

		TEXTURAL GROUP: 		Gravelly Muddy Sand		Gravelly Sand		Gravelly Sand		Gravelly Sand		Gravelly Sand		Gravelly Muddy Sand		Sandy Gravel		Gravelly Sand

		SEDIMENT NAME: 		Very Fine Gravelly Very		Very Fine Gravelly 		Very Fine Gravelly 		Very Fine Gravelly 		Very Fine Gravelly 		Very Fine Gravelly Very 		Sandy Very Fine Gravel		Very Fine Gravelly 

				 Coarse Silty Very Fine Sand		Fine Sand		Fine Sand		Medium Sand		Coarse Sand		Coarse Silty Very Fine Sand				Medium Sand

		MEAN:		Fine Sand		Fine Sand		Medium Sand		Coarse Sand		Medium Sand		Fine Sand		Medium Sand		Medium Sand

		SORTING:		Very Poorly Sorted		Poorly Sorted		Poorly Sorted		Poorly Sorted		Poorly Sorted		Poorly Sorted		Poorly Sorted		Poorly Sorted

		SKEWNESS:		Coarse Skewed		Very Coarse Skewed		Coarse Skewed		Symmetrical		Symmetrical		Coarse Skewed		Symmetrical		Coarse Skewed

		KURTOSIS:		Very Leptokurtic		Very Leptokurtic		Mesokurtic		Very Platykurtic		Mesokurtic		Very Leptokurtic		Very Platykurtic		Leptokurtic

		D10 (mm):		21.95		74.09		96.55		115.7		101.7		62.43		75.65		128.8

		% GRAVEL:		8.10%		7.10%		11.30%		26.10%		7.00%		7.30%		31.70%		6.00%

		% SAND:		75.80%		89.30%		87.50%		71.80%		90.60%		82.70%		64.10%		93.30%

		% MUD:		16.10%		3.70%		1.20%		2.10%		2.40%		10.00%		4.20%		0.70%

		Constant factor 		700		700		1000		1000		1000		700		1000		1000

		Hydraulic conductivity, m/d		0.34		3.84		9.32		13.38		10.34		2.73		5.72		16.59





Sheet13

		SAMPLE TYPE: 		TEXTURAL GROUP: 		MEAN:		SORTING:		SKEWNESS:		KURTOSIS:		D10 (mm):		% GRAVEL:		% SAND:		% MUD:		Constant factor 		Hydraulic conductivity, m/d

		Bimodal		Gravelly Muddy Sand		Fine Sand		Very Poorly Sorted		Coarse Skewed		Very Leptokurtic		21.95		8.10%		75.80%		16.10%		700		0.34

		Unimodal		Gravelly Sand		Fine Sand		Poorly Sorted		Very Coarse Skewed		Very Leptokurtic		74.09		7.10%		89.30%		3.70%		700		3.84

		Unimodal		Gravelly Sand		Medium Sand		Poorly Sorted		Coarse Skewed		Mesokurtic		96.55		11.30%		87.50%		1.20%		1000		9.32

		Unimodal		Gravelly Sand		Coarse Sand		Poorly Sorted		Symmetrical		Very Platykurtic		115.7		26.10%		71.80%		2.10%		1000		13.38

		Bimodal		Gravelly Sand		Medium Sand		Poorly Sorted		Symmetrical		Mesokurtic		101.7		7.00%		90.60%		2.40%		1000		10.34

		Unimodal		Gravelly Muddy Sand		Fine Sand		Poorly Sorted		Coarse Skewed		Very Leptokurtic		62.43		7.30%		82.70%		10.00%		700		2.73

		Trimodal		Sandy Gravel		Medium Sand		Poorly Sorted		Symmetrical		Very Platykurtic		75.65		31.70%		64.10%		4.20%		1000		5.72

		Unimodal		Gravelly Sand		Medium Sand		Poorly Sorted		Coarse Skewed		Leptokurtic		128.8		6.00%		93.30%		0.70%		1000		16.59





Sheet12

		S.No.		Sample Type 		Textural group		Mean		Sorting		Skewness		Kurtosis		D10 (µm)		Gravel (%)		Sand (%)		Mud (%)		Constant factor (c)		K (m/d)

		WK1		Bimodal		Muddy Sandy Gravel		Medium Sand		Very Poorly Sorted		Very Fine Skewed		Very Platykurtic		15.53		33.90%		46.00%		20.10%		1000		0.24

		WK2		Bimodal		Gravelly Muddy Sand		Fine Sand		Very Poorly Sorted		Coarse Skewed		Very Leptokurtic		21.95		8.10%		75.80%		16.10%		700		0.34

		WK3		Unimodal 		Muddy Sandy Gravel		Coarse Sand		Very Poorly Sorted		Very Fine Skewed		Platykurtic		82.1		31.70%		61.00%		7.30%		1000		6.74

		WK4		Unimodal		Gravelly Sand		Medium Sand		Poorly Sorted		Symmetrical		Leptokurtic		126.9		5.80%		91.90%		2.30%		1000		16.1

		WK5		Bimodal		Gravelly Sand		Coarse Sand		Poorly Sorted		Symmetrical		Platykurtic		97.95		22.90%		72.80%		4.30%		1000		9.59

		WK6		Bimodal		Sandy Gravel		Very Coarse Sand		Poorly Sorted		Very Fine Skewed		Mesokurtic		150.1		60.60%		36.80%		2.60%		1300		29.3

		WK7		Unimodal		Gravelly Sand		Coarse Sand		Poorly Sorted		Coarse Skewed		Platykurtic		83.41		21.80%		72.70%		5.50%		1000		6.96

		WK9		Bimodal		Sandy Gravel		Very Coarse Sand		Moderately Sorted		Fine Skewed		Very Platykurtic		397.8		38.40%		61.60%		0.00%		1300		205.74

		WK10		Bimodal		Gravelly Muddy Sand		Fine Sand		Very Poorly Sorted		Very Coarse Skewed		Very Leptokurtic		32.88		10.60%		76.30%		13.00%		700		0.76

		WK11		Bimodal		Gravelly Sand		Fine Sand		Poorly Sorted		Very Coarse Skewed		Very Leptokurtic		99.37		6.80%		92.70%		0.50%		700		6.91

		WK12		Unimodal		Gravelly Sand		Medium Sand		Poorly Sorted		Coarse Skewed		Leptokurtic		128.8		6.00%		93.30%		0.70%		1000		16.59

		WK13		Unimodal		Gravelly Muddy Sand		Fine Sand		Poorly Sorted		Coarse Skewed		Very Leptokurtic		62.43		7.30%		82.70%		10.00%		700		2.73

		WK14		Trimodal		Sandy Gravel		Medium Sand		Poorly Sorted		Symmetrical		Very Platykurtic		75.65		31.70%		64.10%		4.20%		1000		5.72

		WK15		Bimodal		Gravelly Sand		Medium Sand		Poorly Sorted		Symmetrical		Mesokurtic		101.7		7.00%		90.60%		2.40%		1000		10.34

		WK16		Unimodal		Gravelly Sand		Coarse Sand		Poorly Sorted		Symmetrical		Very Platykurtic		115.7		26.10%		71.80%		2.10%		1000		13.38

		WK17		Unimodal		Gravelly Sand		Fine Sand		Poorly Sorted		Very Coarse Skewed		Very Leptokurtic		74.09		7.10%		89.30%		3.70%		700		3.84

		WK19		Unimodal		Gravelly Sand		Medium Sand		Poorly Sorted		Coarse Skewed		Mesokurtic		96.55		11.30%		87.50%		1.20%		1000		9.32



																												Unimodal		Gravelly Sand		Coarse Sand		Poorly Sorted		Coarse Skewed		Platykurtic		83.41		21.80%		72.70%		5.50%		1000		6.96



																												WK3		WK1		WK4		WK10		WK7		WK6		WK5		WK11		WK9
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