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Sustainability of community driven initiatives to target arsenic
safe groundwater as a drinking water source in Bangladesh
Background

In Bangladesh, the presence of elevated
levels of naturally occurring arsenic (As) in
groundwater has undermined the decade long
success of supplying 97% of its population
with safe drinking water. As a consequence,
the safe water coverage has dropped
drastically and an estimated 30-70 million
people are at risk.
Groundwater with elevated arsenic
concentrations is associated with anaerobic
conditions. Arsenic is mobilized through
reductive dissolution of Fe(III)-oxyhydroxides
precipitated on the sediments. Arsenic is
adsorbed onto the Fe(III)-oxyhydroxides and
is mobilized when iron (Fe) is dissolved. Local
variations in geological conditions play a vital
role for mobilisation of arsenic.

In order to find a sustainable solution to the
crisis, different types of alternative water
options have been tested. Several studies
have shown that they have not been well
accepted by the villagers. The concept of
drinking tubewell water is deeply rooted in
the minds of the Bangladeshi. Instead, local
drillers target presumed safe groundwater on
the basis of the local colour of the sediments
and its texture, which has been scientifically
verified as a viable option.
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Figure 2. Relative risk of arsenic in relation to
sediment colour and groundwater redox-chemistry
(von Brömssen et al. 2005).

Figure 1. Distribution of arsenic.

The magnitude of the human tragedy will
depend on the rate at which mitigation
programmes can be implemented. Keeping in
mind the exposed number of people (30-70
million) and the low rate of outcomes from
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the government and donor organisation
mitigation programmes it is obvious that
there is an urgent need for the people
themselves to find practical mitigation
options, if the UN Millennium Development
Goal (MDG) for ensuring safe water by 2015
ought to be met. If local drillers can target
safe groundwater themselves this would be a
very viable option for safe drinking water, as
90% of the population get their drinking
water from such tubewells.

Method

The proposed study area is Matlab Upazila
(population 220 000), one of the worst
arsenic effected areas in the world, where the
project organisation is active. Using data
from
ongoing
field
and
laboratory
investigations to run predictive computer
simulations will ascertain that the promoted
option
is
sustainable.
Through
these
predictive simulations of groundwater flow
and reactive transport of arsenic in the
aquifer system we will:
1. Study and delineate the processes that
affect the sustainability of the low
arsenic and safe aquifers.
2. Validate the sustainability of the
proposed mitigation approach.
3. Perform a risk assessment for the
proposed mitigation approach in Matlab
Upazila.
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Figure 3. Installation of tubewell, with the so-called
hand-percussion method (Matlab Upazila).
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Objective

The objective of this project is to validate if
the
described
mitigation
strategy
is
sustainable. The proposed project will focus
on the risk for cross-contamination between
reducing aquifers containing high levels of As
and
oxidised
aquifers
with
low
As
concentrations. This is the most important
criteria for sustainability regarding targeting
arsenic safe groundwater.

Figure 4. Keratosis and skin-cancer due to chronic
exposure to high As drinking water.
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Figure 5. Conceptualisation of cross-contamination
scenario of Matlab Upazila and similar geoenvironments of Bangladesh (von Brömssen 2006).

Expected outcome

The outcome of this project will be used for
validating the sustainability of the arsenic
safe groundwater source and performing risk
assessments of cross-contamination which is
an obvious threat to the arsenic free
groundwater that is now being more and
more
exploited.
By
cooperating
with
Bangladeshi organisations the outcome can
be implemented by local authorities in Matlab
Upazila for their Water Safety Plans (WSP).
Also, results from the project will be used by
the scientific community to focus on the most
relevant processes when evaluating and
refining the proposed mitigation approach.
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The project will be communicated with, and
results presented to, the scientific community
through conference proceedings and articles,
Sida, Danida, Swedish and Danish embassies
in Dhaka, Swedish- and US Geological
Survey,
Karolinska
University
Hospital,
UNICEF in Bangladesh and India, Bangladesh
Rural Advancement Committee (BRAC), NGO
Forum
for Water and
Sanitation
in
Bangladesh and other organisations involved
with the ongoing crisis in Bangladesh.

Time-plan

The project will be completed over a threetime period (2006-2009) following the field
and laboratory work done within the
neighbouring MISTRA project.
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Organisation

The project will be coordinated by Mattias
von Brömssen (Ramböll Sweden) and
managed together with Lars Markussen
(Ramböll Denmark) and followed by an
expert reference group from Ramböll Finland,
Denmark and Sweden. The proposed project
will run simultaneously and in close
collaboration
with
a
MISTRA
(www.mistra.org) funded project managed by
KTH in close cooperation with Dhaka
University, NGO Forum for Drinking Water
and Sanitation, Bangladesh, Universidad
Nacional de Santiago del Estero, San José,
Costa Rica and Masaryk University, Brno,
Czech Republic. That project is called
“
Targeting arsenic safe aquifers in regions
with high arsenic groundwater and its
worldwide applications”and includes working
components also in Argentina.
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