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Table S1. Statistical summary of hydro geochemical characteristics in groundwater samples
	Variable
	Unit
	Average
	Min
	Max
	Permissible (WHO, 2011)

	NO3-
	mg/L
	41.2
	3.38
	178
	50

	pH
	-
	7.6
	6.2
	8.5
	6.5-9

	Note 1:	Use charge balances of the water samples based on Hounslow (1995) for accuracy analysis
Note 2: 	Determine the analytical precision for the measurement of ions by calculating the Normalised Inorganic Charge Balance (Huh et al., 1998), defined as {(cation - anion)/(+ +-)}.



Table S2. Description of data layers of the frameworks used in the study area
	Data Layer
	Definition & description
	DRASTIC
	GODS
	SINTACS

	Depth of water
(Fig.5a, 6a, 7c)
	• 	Deeper water table indicate less chance for contamination to occur 
• 	The higher the depth of the water table, the more time for the contaminant transport to reach the aquifer and therefore, a lower rate value
•    Groundwater table-level data for the year 2022 were collected from 24 wells maintained by the EARWA and were interpolated using the IDW method in an ArcGIS platform. In the study area, the depth to the groundwater level ranges from 1.5 to 23 meters below the ground level.
Top of Form

	*
	*
	*

	Recharge
(Fig.5b, 6b)
	• 	Net recharge is the amount of water that penetrates from the surface of the ground and reaches the aquifer
• 	Recharge gives rise to vertically transmitted contaminants to reach the water table 
• 	Higher recharge values, higher rate values

•     This study utilizes the Piscopo method (Piscopo 2001): to prepare the net recharge layer for the Ahar Plain based on the equation, below:
• 	In the study area, the highest amount of recharge is approx. 11 cm/year, and the lowest is 0.7
	*
	-
	*

	Aquifer media (Fig.5c, 6e)
	• 	The aquifer environment includes void volumes or fractures that hold water and pass through it.
• 	Fine grains, higher the attenuation capacity of aquifer media
• 	Ahar plain aquifer consists of sand, gravel, silt and clay
	*
	-
	*

	Soil media
(Fig.5d, 6d, 7d)
	• 	The soil medium represents the uppermost and weathered section of the ground; its characteristics affect both the surface flow and downward migration of contaminants.
 • The inclusion of fine-grained components (such as silt and clay) decreases soil permeability.; this is signified by a lower rating
• 	The central part of the Ahar plain have coarse grains and a higher rate values are assigned to them

	*
	*
	*

	Topography (Fig.5e, 6g)
	• 	This layer is related to the slope of the Earth’s surface
• 	As topographic slope increases, penetration rate decreases
• 	A lower slope, higher rate values 
• 	The central part of the study area has a low slope therefore assigned a high rate to this part
	*
	-
	*

	Impact of vadose zone
(Fig.5f, 6c, 7b)
	• 	This zone describes above the water table and is generally unsaturated
• 	Its impacts on contamination potential are similar to the soil media, depending on the attenuation characteristics and permeability
• 	The central parts of the plain are mostly formed by gravel and sand, but surrounding areas are finer in texture
	*
	*
	*

	Hydraulic conductivity
(Fig.5g, 6f)
	• 	It denotes the aquifer's capacity to facilitate water flow; an aquifer exhibiting high conductivity is at greater risk of significant contamination, as a contamination plume can readily migrate through the aquifer.
Top of Form
• 	There's an estimated value for C is calculated according to the aquifer characteristic.
	*
	-
	*

	Groundwater
occurrence (Fig.7a)
	• 	Unconfined aquifers are assigned with the highest scores 
• 	Study area is marked with small and patched aquifers all over the plain and are unconfined.
	-
	*
	-
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