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Groundwater arsenic contamination in the Brahmaputra and the Barak flood plains of Assam
K P Sarma
Tezpur University, India

Occurrence of groundwater Arsenic (As) in excess of the permissible limit in the fluvial plain of the Brahmaputra and the 
Barak is known to have affected 7 lakhs of population in 21 of the 27 districts of Assam. The As affected areas in the state 

are mostly located in the alluvial plains of the rivers Brahmaputra and Barak.  In Assam, the Brahmaputra Flood Plains (BFP) 
and the Barak Valley Plains (BVP) are the two most important river systems which have given rise to extensive alluvial plains 
on which majority of the population of the state is dependent. Both BFP and the BVP have conditions conducive for the release 
of As in groundwater. In Assam, the source of As is considered to be geogenic where arsenic is released into the groundwater 
by reductive dissolution of ferric oxyhydroxides, to which arsenic was adsorbed during fluvial transport. In most of the high 
groundwater As areas, the level of groundwater Fe is high and a positive relation exists between As and Fe, moreover it was 
found that DOC (from representative samples) also had positive relation with the groundwater As. The reducing condition of 
the aquifers is manifested by high Fe, high DOC, low NO3- and low ORP.  It is believed that the process responsible for release 
of As in the groundwater of these two river plains is reductive dissolution of iron hydr(oxides). Both the Brahmaputra as well 
as the Barak are perennial mountainous rivers with high sediment loads, the mountainous weathered sediments appear to 
be the ultimate source of the As bearing minerals. It has been established that the ultimate source of As in BFP could be the 
Himalayan Mountains while the Barail hill range could be the source of As in the BVP.
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The area covered by the micro watershed is about 6404 hectares and it is located in the southeastern part of the Tapi Basin. In 
recent years there has been an increase in the demand for surface and groundwater, to satisfy the growing needs of the local 

population. Since groundwater is a finite resource, we cannot expect the aquifers to continue to yield water at economical cost, 
in adequate quantity and of suitable quality for a very long time. The necessity to evaluate and manage groundwater resources 
is rightfully getting increased attention. The management and exploitation of groundwater at optimum levels can be achieved 
on the basis of the assessment and continuous monitoring of groundwater resources. It is apparent that attempts should be 
made to assess groundwater resources independently by more than one method, taking into consideration combination of 
various natural elements involved. Such type of comparison shall permit the investigation to arrive at a reasonable estimate. 
The groundwater is the major source of water supply for irrigation purposes. The recharge of groundwater varies, depending 
up on annual precipitation. The study of groundwater conditions has enabled the recognition of the principal recharge zones. 
Weathered vesicular Basalt, jointed and compact Basalt are the two main aquifer in this area. The dug wells pierce the shallow 
weathered zone, within which the water table fluctuation takes place. For an economical and meaningful study and estimation 
of groundwater resources in such shallow zones, the methodology adopted was as follows. Pumping test is the main tool for 
hydrogeologist in the evalution of aquifer parameters leading to groundwater resource evaluation for planned development. 
The quantitative study of hydrogeological characteristics of the study area has been carried out. The aquifer parameter viz.
Specific Capacity(C), Trasmissivity (T), Storage Coefficient (S) and Specific Yield (SY) were obtained by conducting pumping 
tests. The analysis of four pump test data indicates the limited extent of fractured jointed compact Basalts in comparison with 
the weathered vesicular Basalt .The wells taping fractured and jointed Basaltic aquifers show high specific capacities(up to 
22.5 lpm/m) than the weathered vesicular Basalt(up to 20 lpm/m). An attempt has been made to calculate the magnitude of 
groundwater recharge over the study area. The annual recharge to groundwater in this area has been estimated to be about 
783.3 hectare meters.


