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In cooperation with the World Bank, the  
IAEA has been using isotope techniques 
to help Bangladesh mitigate the impacts of 
arsenic poisoning. In Chapai Nawabganj, 
the isotope analyses revealed that 
groundwater in the eastern part would 
provide a source of arsenic-safe water 
without danger of it being contaminated 
in the future. This, in turn, would help in 
substantial savings in investments needed 
for arsenic removal/water treatment plants 
in the area.

Conclusions with respect to 
arsenic mitigation

• For Chapai Nawabganj, the isotope analyses reveal that 
groundwater in the grey sands in the eastern part would 
provide a source of arsenic-safe water without the danger 
of it being contaminated in the future. This, in turn, would 
help in avoiding investments in arsenic removal/water 
treatment plants and continuing operational costs.

• The isotope analysis confi rms the infl ow of river water into 
the aquifer in the western part, indicating the possibility of 
designing river bank infi ltration schemes for arsenic-safe 
water supply in this area.

Lesson learned

A lesson learned from the Chapai Nawabganj study is 
that the use of isotopes from the beginning would have 
provided a general picture of the groundwater fl ow 
regime at an early stage. As a result, a much smaller 
number of observation wells and hydraulic testing 
would have been needed for the detailed analysis. In 
addition, routinely integrating isotopes in water supply 
studies could help identify options for more strategic 
investments in safe water supply in arsenic-affected 
countries in South and East Asia.
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Arsenic mitigation

Groundwater is the primary source of drinking water for 
rural and urban populations in Bangladesh. The discovery 
of elevated arsenic concentrations in groundwater has 
resulted in a major public health crisis with millions of people 
exposed to this invisible poison. The International Atomic 
Energy Agency (IAEA) has been assisting Bangladesh in 
using naturally occurring isotope tracers to map the origin 
of groundwater and identify arsenic-safe aquifers. The 
World Bank, along with other donor agencies is assisting 
Bangladesh to mitigate the impacts of arsenic poisoning by 
supplying safe drinking water to its citizens. After exploring 
a variety of options over the past several years (through 
the Bangladesh Arsenic Mitigation  Water Supply Project 
– BAMWSP), the World Bank is now focused on providing 
piped water supply to rural communities and small to 
medium towns (pourshavas) through its Bangladesh Water 
Supply Program Project (BWSPP). The IAEA and its local 
counterpart, the Bangladesh Atomic Energy Commission, 
have teamed with the World Bank to use isotope techniques 
and help optimize investment decisions to be made in 
BAMWSP/BWSPP for selecting arsenic-safe groundwater 
sources. One of the fi rst joint studies was conducted in the 
town of Chapai Nawabganj in northwestern Bangladesh.

Chapai Nawabganj

High arsenic concentrations in Chapai Nawabganj water 
supply were fi rst detected in the early 1990s and six out of 
nine production boreholes had to be abandoned. Presently, 
two main options for alternative water supply are being 
evaluated within BAMWSP and BWSPP: treatment of 
surface water from the Mahananda River or drilling of new 
production boreholes in arsenic-safe aquifer(s). Such an  
aquifer would provide a much cheaper alternative as water 
treatment after production normally would be minimum.
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Groundwater investigations

Investigations for supplying arsenic-safe 
groundwater included the drilling of more 
than 40 observation wells and 2 production 
test wells, a comprehensive water sampling 
and analysis programme, water level 
observations and two aquifer tests.

Conclusions of the groundwater investigations:
• There is a distinct difference in sediments between the 

eastern part (grey sands) and western part (brown sands) 
of the area.

Isotope study

An isotope study was conducted to further 
investigate the origin of groundwater in the 
shallow aquifer and to determine the causes 
of variation in arsenic content. Groundwater 
samples from observation wells, production 
wells and the river were analysed for the 
stable isotopes of oxygen and hydrogen, as 
well as for the radioactive hydrogen isotope 
tritium, at a total cost of about $5000.

The isotope signatures of different waters (Fig. 2) indicated 
that – 
• Groundwater in the western part (brown sands) originated 

from local rainwater and river water. Pumpage in 
production wells leads to local infi ltration of surface water 
from the river and ponds, indicating an active hydraulic 
interconnection.

• Groundwater in the eastern part (grey sands) originates 
from recharge further away from the study area in the 
north and the east, representing a regional fl ow system.

• A low permeability zone between the grey and the brown 
sands provides a hydraulic barrier and isolates arsenic 
contaminated water in the brown sands from the low 
arsenic water in the grey sands.

Hydrogeological investigations in the Chapai Nawabganj.Figure 2: Isotope signatures of different waters in the Chapai 
Nawabganj area.
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Fig. 1: Hydrogeological setting of the Chapai Nawabganj area.

High arsenic aquifer

Mahananda River

Chapai Nawabganj

• The grey and brown sands form the shallow aquifer and 
all existing production wells pump groundwater from 
this aquifer. The aquifer is underlain by a thick clay layer 

 (Fig. 1).
• Groundwater in the eastern part of the shallow aquifer 

(grey sands) has low (<10 μg/L) arsenic concentration. 
In the western part (brown sands), arsenic concentration 
increases noticeably to above 50 μg/L.

• The grey and brown sands were considered to form a 
single shallow aquifer with groundwater fl owing from the 
east discharging into the river.
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