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Fig.1: People are suffering from arsenic toxicity and eagerly waiting for a remedy 

 

 

Research studies by Central Petrological Laboratories (CPL), GSI, Kolkata enumerates a georemedial 

measure for this hazardous problem 

 
An “Orange Sand” horizon yielding arsenic-free groundwater at a depth of 34–50 
m has been reported from the arsenic affected areas of West Bengal. This unit 
gives a geological solution for arsenic pollution in Bengal delta. 

 
 

 Groundwater in parts of Bengal delta is contaminated with arsenic resulting in a health hazard to a large number of 

people (Fig. 1). All the aquifers at different depths were considered to be contaminated. Research work by CPL comes up 

with a model describing six aquifer types wherein only two aquifers are arsenic contaminated. By making test tubewells 

in parts of Nadia district, it is also proved that the “Orange Sand” (Fig. 2) aquifer occurring at the depth range of 34-50 

m would be a better and also economic aquifer to tackle the pollution problem in Bengal delta covering West Bengal and 

Bangladesh. The geomorphological signature for getting this “Orange Sand” unit in the arsenic affected areas has also 

been envisaged. 
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Fig. 2: Distinction between “Orange Sand” and grey sand. 

 

 

We have classified the different aquifer types present in Bengal delta in terms of the variety of 

aquifer-sands and their overlying silt/clay beds. There are six types of aquifer present in different 

parts of Bengal delta in West Bengal, India (Fig. 3) which are also considered to conform for those 

reported in the Bengal delta of Bangladesh from the published work. Type-2 and Type-5 aquifers 

yield high arsenic in groundwater, whereas Type-1, Type-3, Type-4 and Type-6 are arsenic-free (Fig. 

4). Systematic tapping of groundwater from these four arsenic-free aquifer would thus solve the 

problem on arsenic toxicity. Type-6 aquifer may be the best for water quality, but as it occurs at a 

great depth the cost of tubewell becomes beyond the reach of local people. 
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Fig.3: Six aquifer types in Bengal delta 
 
 
 
 
 

 
 
 

 
Fig.4: Model showing depositional environment of the six aquifer types (Type-1 to Type-6) as 

classified in the Bengal delta indicating their sediment characteristics. Type-1, Type-3, Type-
4, Type-6 are arsenic-free aquifers (marked blue), whereas Type-2, Type-5 are arsenic-
contaminated aquifers (marked red). 

 
 

 
 



Geological Survey of India, Kolkata 

 4 

In areas having Type-2-4-5-6 multi aquifers, the domestic wells are generally set either at 

shallow, thick Type-2 or at Type-5 aquifer and thus yielding high arsenic. Type-4 aquifer was 

generally avoided due to its thinness and very fine sand content. In arsenic affected areas of West 

Bengal we developed community tube wells in “Orange sand” (Type-4) aquifer and these tube wells 

are proved to yield arsenic-safe potable water for years.  

 

 
 

 
 

Fig.  5:  Satellite image showing the traces of abandoned channel and thereby expected presence of 
“Orange sand” aquifer. Tubewells (1 - 3) are placed within the “Orange sand” aquifer 
following this geomorphological signature. 

 
 
 

However, Type-4 aquifer is often obscured by the UFD. In such areas we established the 

geomorphological signature indicating preserved extension of Type-4. The convex tip of the arcuate 

channel manifested by the darker tone in the satellite image is the site for preservation of Type-4 

aquifer. In contrast, the lighter tone in the concave part represents the locations of Type-1 and Type-2 

aquifers (Fig. 5). We made community tubewells in Type-4 aquifer following this geomorphological 

signature. Interestingly, preservation of Type-4 aquifer is more common under the Type-2 aquifer. 

This means that where there is very high arsenic in the groundwater the chance of getting arsenic-free 

groundwater in the underlying Type-4 aquifer is also high. We have proved the presence of “Orange 

sand” at different parts of the Bengal delta (Fig. 6). We submit here that tapping groundwater from 



Geological Survey of India, Kolkata 

 5 

the Type-1, Type-3 and especially from the Type- 4 and Type-6 aquifers may be inducted as 

georemedial measure.  We postulate here that our findings would also conform for any of the arsenic-

prone alluvial terrain and thus has worldwide implications. 

 

 
 

Fig. 6: Locations with filled circles showing the presence of “Orange Sand” aquifer in Bengal delta, 
West Bengal. 

 
 

 
 
Present direction of work: 
 
  
 GSI is presently working in Gotra village, Chakdah block, Nadia district in collaboration with 

Geological Survey of Canada (GSC) where a nest of monitoring wells are made (Fig. 7) and water 

flow pattern along with geochemical variation of groundwater at different depths are being measured. 

This would help in understanding the process of arsenic release from sediment into groundwater. 
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Fig. 7: Installation of Multiport well at Gotra village in collaboration with GSC. 
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