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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 

v
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 

vi

Table1: Distribution of Sample Blocks and Sample Villages 

Source: Primary Data of Field Study 

Sl. No
Name of the sample
Blocks/Upazila Parisad

Name of the Sample Village

1 Lakshyam

1. Bramonda
2. Eurain
3. Fathepur
4. Gazimaura
5. Pasipur

2 Brahmanapara

1. Baradusia
2. Begora
3. Jirum
4. Naighor
5. Shidlai

Two Blocks Ten Sample villages
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016

Acknowledgements
With great respect and due reverence, I express my heartfelt thanks to Dr. Cecep Effendi, 
Director General, Centre for Integrated Rural Development for Asia and Pacific (CIRDAP), 
Dhaka, Bangladesh for giving me an opportunity to work on this research project under 
Regional Cooperation Fund (RCF) of CIRDAP.

My gratitude to Dr. M.V. Rao, IAS., Director General, National Institute of Rural 
Development & Panchayat Raj (NIRD&PR), Hyderabad, India for his relentless guidance, 
support and encouragement to complete this research project.

My sincere thanks to Dr. Durga Prasad Paudyal, Former Director General, CIRDAP, Dhaka, 
Bangladesh; Mr. Ataur Rahman, Former Director General, Bangladesh Academy for Rural 
Development (BARD), Comilla, Bangladesh; and Dr. Mir Kashem, Director General, 
BARD, Comilla, Bangladesh for their encouragement to take up this research project. 

I extremely grateful to Dr. Vasanthi Rajendran, Director (ICD); CIRDAP, Dhaka, 
Bangladesh and Dr. Y. Gangi Reddy, Associate Professor, CRI and Additional Project 
Director, Rural Technology Park, NIRD&PR, Hyderabad, India for their commendable 
academic and moral support in completing this research project report. My thanks to Dr. S. 
K. Singh, Former Director (Training); Mr. Hussain Shahabaz,  Former Director (Pilot 
Projects); Mr. Sameer; Mr. Azam and Dr. Usha Rani, Librarian, CIRDAP, for their support 
during my stay in CIRDAP.

I express my deep sense of gratitude to Dr. Kamrul Ahsan, Director (Research), and Mr. 
Junayed, Assistant Director (Research Division), BARD, Comilla, Bangladesh for helping 
me to conduct fieldwork smoothly and providing board and lodging in the guest house of 
BARD. I am highly thankful to Mr. Newaz Ahmed Chowdhury, Joint Director (Research 
Division); Dr. Hamid, Director, Ms. Hosne Ara; Mr. Mukhlesur Rahman and Mr. Jillur 
Rahaman Paul, Deputy Director for their academic discussions during my stay at BARD. I 
intend to convey my sincere thanks to Mr. A. Haque, Protocol Officer, BARD; Mr. Shafiq, 
Research Tabulator; Research Field investigators – Mr. Habib; Mr. Rafiq; Mr. Mehedi; Mr. 
Pervaz Sardar and Library Staff of BARD for their support. 

My sincere heartfelt thanks to my colleagues, namely, Dr. S. Venkatadri, Former Prof & 
Head, and Dr. SVS Raju, Research Associate, Centre for Rural Infrastructure (CRI), 
NIRD&PR, Hyderabad for their support and suggestions during my report writing.

I place on record my thanks to all the concerned officials of Bangladesh, CIRDAP, BARD 
and Elected Representatives, who provided necessary information and insights of Arsenic 
problem. Last but not least, my deepest thanks to all the respondents in the sample villages 
of Brahmanapara and Lakshman Blocks, Comilla District, Bangladesh.

Dr. P. Siva Ram
Professor and Head, 
Centre for Rural Infrastructure
National Institute of Rural Development
& Panchayati Raj (NIRD&PR)
Hyderabad, India

Contents

Foreword         

Acknowledgements       

Executive Summary       

Introduction          

Profile of Bangladesh       

Government and Community Initiatives in  
Addressing Arsenic Contamination of Drinking Water  

Methodology and Socio-economic Charactesitcs of  Respondents    

Results and Discussion       

References         

Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 

ix
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 

x
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 

xi
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 

xii
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 

xiv
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Foreword 

Groundwater across southeast and south Asia are contaminated with arsenic, and the 
statistics regarding the number of affected people is indeed alarming as estimation suggests 
that approximately 20 million people drink or use contaminated water.

The problem of arsenic contamination of drinking water in Bangladesh, which World Health 
Organization has termed as ‘the largest mass poisoning of a population in history’, deserves 
more attention and collective action to address the problem. A recent study by New York 
Based Human Right Watch states that an estimated 43,000 people die each year from 
arsenic-related illness in Bangladesh and it is predicted that exposure to arsenic in drinking 
water may claim lives of 1 to 5 million of the 90 million children estimated to be born 
between 2000 and 2030 in Bangladesh. 

Arsenic contamination of groundwater is a natural occurrence but letting the huge number of 
people to drink deadly, arsenic-laced water even after two decades of identifying the 
problem, is a reminder to us that we must take the issue with  serious attention so that basic 
access to clean water to everyone is ensured. There is a need for further research and 
discussion on the issue. 

The 15th Governing Council (GC) of CIRDAP established Regional Cooperation Fund 
(RCF) at CIRDAP through voluntary contribution from member countries with a view to 
have more vibrant regional/bilateral cooperation among the member countries, and to 
enhance and build capabilities of the available human resources and link organisations with 
various instrumentalities, viz., Internship, Sabbatical, Short Term Research Studies, and 
expert/resource person exchange etc.  

This short term research on Arsenic Drinking Water Problem in Bangladesh is the first ever 
project funded under Regional Cooperation Fund. Dr. P. Siva Ram, Associate Professor, 
Centre for Rural Infrastructure, National Institute of Rural Development & Penchayati Raj 
(NIRD&PR), Hyderabad, India, conducted the study. Bangladesh Academy for Rural 
Development (BARD), CIRDAP Link Institution in Bangladesh, hosted Dr. Siva Ram 
during the study in Bangladesh. I thank BARD and NIRD&PR for all the support and 
cooperation they provided. 

A key mandate for CIRDAP is to extend the frontier knowledge on rural transformation and 
explore new avenues of addressing the challenges of integrated rural development in the 
region. We believe the findings of this research will help scholars, development 
practitioners, policy makers of the Asia-Pacific region to work for ensuring safe water to the 
people in the affected regions.

Dr. Cecep Effendi

Director General, CIRDAP
May 2016
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Executive Summary
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in South East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges-Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Profile of Bangladesh

Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 1,47,570 sq.kms with the population of 
142.3 million and around 75 per cent of the people are residing in rural areas. Majority of the 
rural people are depending on Agriculture as their primary occupation. It is densely 
populated in the world with 782 persons per square mile (Salhuddin Ahmed - 2004). The 
country comprises 64 districts and six divisions. The mighty rivers, namely, the 
Ganges/Padma, the Brahmaputra, Jamuna and the Meghana with a network of numerous 
rivers and canals are flowing in the country. Annual rainfall of the country varies from 160 
cm to 200 cm in the South-east and 250 cm in north-east.

Since independence, Bangladesh has made significant progress in health aspects by 
providing basic services to the entire population, particularly underserved population in rural 
areas. The life expectancy is increased from 54 to 66 years in the year. Infant Mortality Rate 

(IMR) is declining trend from 103 to 43 (deaths) per 1000 live births. The poverty is also in 
declining trend (48 per cent). Availability of fresh water withdrawal (domestic/industry/ 
agriculture) is about 79.4 cukm/yr in the country and per capita for the availability of fresh 
water is about 560 cum/yr.

As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population of 
Bangladesh had covered with improved drinking water supply having access to one kilometre of 
their home or 30 minutes for total water collection time. However, because of arsenic presence in 
the ground water, at present the coverage was reduced to 74 per cent. Considering the veracity of 
the problem of arsenic in rural areas, the Government of Bangladesh had framed and 
implemented a good number of programmes in collaboration with various development partners, 
such as UNICEF, DFID, National and International NGOs etc.

Objectives 
 To study the Government and Community interventions in prevention of Arsenic 

problem of Drinking Water; 
 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of Ground water; 
 To suggest measures for improving the awareness levels of people in drinking Water 

quality problems especially on Arsenic.

Study Area
The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table: 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 in 
total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. Besides, 
participatory tools such as Group Discussions, Focus Group Discussions (FGDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Results and Discussions 

Government Initiatives

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating the effect 
of arsenic on people and environment in a holistic and sustainable way supplementing 
National Water Policy. National Policy for Safe Water Supply and Sanitation was fulfilling 
the national goals of poverty alleviation, public health and food security. 

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh. The 
committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upazila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) under Ministry of Water Resources had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminates it. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The plan 
envisaged that the use of arsenic removal technologies was subjected to the verification by 
the environmental technology before widespread commercial deployment. The Plan 
identified three phases for mitigation (i) Emergency phase - villages with over 80% of 
tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 40-80% 
of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages with less 
than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans, the following institutional arrangements 
were made

(i) All the district level hospitals had comprised separate arsenic units – 

(ii) Each Upazila level hospital, an arsenic unit was established involving trained 
Upazila Health and Family Planning Officer, Resident Medical Officer and Medical 
Officer and Community Health Workers;

(iii) At the Union level, a union health team with trained health workers was positioned. 
Union Parishad Chairman and Members had facilitated the activities of the health 
workers in arsenic patient management;

(iv) In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established; 

(v) Private physicians, registered medical practitioners and health care providers should 
also be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well. 

 The Department of Public Health Engineering (DPHE) and health workers of Directorate 
of Health Services (DHS) had been organising awareness campaigns on Arsenic and 
disseminating the messages through pamphlets, wall writings, TV advertisements, street 
plays etc. Besides, members of Union Parisad, Upzilla Parisad and Zilla Parisad, 
community leaders, youth, and self-help groups had also disseminated the IEC messages 
in the meetings of villages.

UNICEF Initiatives

 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages.

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 
BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 

other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings. 

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 
Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives had upgraded the knowledge on Arsenic problem in 
the sample villages. They were disseminated the information by BARD that 80 and 94 
per cents of tube wells in Brahmaputra and Lakshyam Blocks were contaminated with 
Arsenic, respectively. Further, they were informed that higher number of (3063) arsenic 
patients were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to 
drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zila Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc., 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.. 

 The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking 
Water and Arsenic Problem

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Lakshaym block 
were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per 
cent). The health expenditure was mainly being spent on Arsenic related diseases. Also, 
they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the tap connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent 
of respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding. 

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - B. Para 225.48 feet and Laksham 223.10 feet. The water depth plays a 
vital role in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. There was no open defecation 
in the sample villages. The reason is that utilisation of sanitary latrines was cent per cent. 
Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 

followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that potable 
drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. The 
analysis indicates that the respondents were having awareness on potable drinking water in 
both sample blocks. However, the awareness is slightly higher in block than in Laksham 
block. It is noticed that the respondents got awareness from the continuous IEC programmes 
of Public Health Engineering Department, Government of Bangladesh. 

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in B. 
Para block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed 
that financial allocations from Government had been increasing for water quality 
maintenance. Further, international agencies like UNICEF had allocated funds for 
quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. More than 90 per cent of respondents opined that people suffered from 
itching, if they had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production. 

 About 84 per cent of the respondents expressed that they could afford for medical treatment 
if the arsenic diseases were in the initial stages, followed by 9 per cent of them viewed that 
they could not afford the money for medical treatment as their income levels were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as newspapers, television channels, family members, NGOs 

etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body, they might work only a few hours. Therefore, these people were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands.

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the sample villages. 
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 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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Chapter 1



 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

official tests showed 95% of the village wells were contaminated. As a result of widespread 
water contamination domestic abuse has become just one of the social costs. There are now 
many reports of broken marriages, as husbands send disfigured wives back to their parents. 
Considering above all, there is a need to study the Government and Community Initiatives in 
prevention of Arsenic problem in drinking water.

Objectives 

 To study the Government and Community interventions in prevention of Arsenic 
problem of Drinking Water 

 To analyse Drinking Water Users’ perceptions on the (drinking water) quality of 
Ground water 

 To suggest measures for improving the awareness levels of people in drinking Water 
quality problems especially on Arsenic 

Study Area

The study was conducted in ten Arsenic affected villages of two Blocks/Upazila Parisads, 
namely, Lakshyam and Brahmaputra in Comilla District of Bangladesh. The details of 
sample villages are presented in Table 1.

Research Methods

A sample of ten villages, which are affected with Arsenic located in a district, namely, 
Comilla of Bangladesh was selected. From each village, a sample of 30 households (300 
in total) having drinking water hand pumps, bore wells and open wells were selected on 
random sample method and interviewed through a structured interview schedule. 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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Table 1: Distribution of Sample Blocks and Sample Villages

Sl. No Name of the Sample Name of the Sample Village
Blocks/Upazila Parisad

1 Lakshyam 1. Bramonda
2. Eurain
3. Fathepur
4. Gazimaura
5. Pasipur

2 Brahmanapara 1. Baradusia
2. Begora
3. Jirum
4. Naighor
5. Shidlai

Two Blocks Ten Sample villages

Source: Primary Data of Field Study



 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 

 

Table 2: Gender wise Distribution of Population in Chittagong Division 

Source: Population and Housing Census 2011, Bangladesh Bureau of Statistics Parenthesis indicate percentages

Particulars Total Male Female

Chittagong
Division 2,80,79,000 1,37,63,000

(49.02)
1,43,16,000

(50.98)

Total in
Bangladesh 14,23,19,000 7,12,55,000

(50.07)
7,10,64,000

(49.93)
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Table 3: Life Expectancy, Infant Mortality Rate and under five Mortality Rate

Source: World Development Indicators 2010, Published by World Bank. 

Sl. No Particulars Year - 1990 Year - 2008
1 Life expectancy at birth 54 years 66 years

2 Infant mortality rate
103 (deaths) per 1000 
live births

43 (deaths) per 
1000 live births

3 Under-five mortality rate
149 (deaths) per 1000 
live births

54 (deaths) per 
1000 live births

Chapter 2



 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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Table 4: Poverty in Bangladesh

Source: World Development Indicators  2010 , Published by World Bank 

Sl. No Survey Rural Urban National
Year Poverty Poverty Poverty

1 2000 52.3 % 35.1 % 48.1 %
2 2005 43.8 % 28.4 % 40.0 %



 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 

 

Table 5: Distribution of Administrative Units in Bangladesh

Source: BBS (2004) Statistical Pocket Book, Bangladesh

Administrative Units Number

1 Divisions 6

2 Districts 64

3 Sub-Divisions 507

4 Unions 4,484

5 Mouza 59,900

Table 6: Distribution of Local Governments in Bangladesh

Source: Local Government: Local People’s Institution – A compilation on Local Government
Issue (2004), Published by AH Development Publishing
 

Administrative Units Number

1 Zila Parishads 64

2 Upazila Parishads 469

3 Union Parishads 4488

4 Gram (village) Sarkers (they are dormant at present) 40,392

7



 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 

 

Table 7: Waste Disposal in Rural Chittagong Division in Bangladesh

Source: Population and Housing Census 2011, Bangladesh Bureau of Statistics

Rural Managed Unmanaged Bury
Particulars inside BurnHHs Dustbins Dumpsite pit

Chittagong Division 25535877 11.2% 65.3% 21.4% 2.2%

Total in Bangladesh 4364888 13.4% 55.3% 30.5% 0.8%
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 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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Chapter 3



 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
comprehensively mitigate arsenic problem in the villages.

 A National Ground Water Mapping and Management Plan and complete data base are 
to be prepared for getting the information and insights of the aquifer system of 
Bangladesh. This will help to support effective mitigation, monitoring and surveillance 
of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

Introduction
Ground water is a gift of nature and is mainly being extracted for the purposes of irrigation, 
industrial and domestic use for both drinking and household. The accelerated pace of 
development, rapid industrialisation and population explosion have increased the demand of 
water resources causing concomitant pressure on the fresh water resources especially ground 
water. The studies on ground water pollution in south East Asia revealed that one of the most 
important causes of ground water pollution is unplanned urban development without 
adequate attention to sewerage resulting in ground water pollution in nearby villages of 
urban areas. Industrialisation without provision of proper treatment of disposal wastes and 
effluents is another source of ground water pollution in villages at an alarming rate. In 
addition, surface water pollution occurs due to wastes like domestic, industrial and 
agricultural wastes being dumped into surface waters such as lakes, ponds, rivulets, rivers 
etc. The pollution of ground water is generally irreversible. In other words, once the ground 
water is contaminated, it is very difficult to restore the original water quality of the aquifer. 
This water pollution degrades water quality and causes an objectionable taste, odour, and 
excessive hardness. In addition, the water pollution creates health problems to the human 
beings as well as domestic animals.

Arsenic Problem in Bangladesh

Bangladesh is a tropical country with a total surface area of about 144,000 km and 
population is 156 million (2009 Census). As per the estimate of World Bank (2000) that the 
agriculture sector contributes 25 per cent to the National GDP. More than 75 per cent of the 
population lives in rural Bangladesh. This rural population is vulnerable to the arsenic 
contamination and it has happened largely because of lack of access to safe drinking water.

The arsenic pollution of groundwater has become a major disaster in Bangladesh. The 
alluvial aquifer that underlies the Ganges- Brahmaputra river basin contains arsenic in mineral 
form and has been widely tapped for obtaining drinking and irrigation water. For the past two 
decades, the water from over a million tube-wells has been slowly poisoning Bangladeshi 
villagers with naturally occurring arsenic. Over 18 million people are drinking this poisoned 
water daily. Arsenic is naturally occurring in pyrite bedrock underlying much of West Bengal. 
The poisoning began to occur as millions of kilolitres of water were being pumped out from 
deep within underground reservoirs. As a result, the water level dropped and exposed the 
arsenic-bearing pyrite to air leading to oxidisation, a reaction which flushed arsenic into the 
remaining water. Arsenic is a slow killer that accumulates in the body resulting in nails rotting, 
dark spots, bleeding sores, swelling, large warts and a form of gangrene. It is carcinogen 
increasing the risk of skin cancer and tumours of the bladder, kidney, liver and lungs. A few 
villagers first noticed something was wrong in the 1970’s when dark spots spread across their 
bodies. They finally learned they were drinking arsenic contaminated water in 1993 when 

Besides, participatory tools such as Group Discussions, Focus Group Discussions GDs), 
Semi-Structured Interviews, Seasonal Calendars, Time lines and Transects were used for 
identifying their (villagers’) problems relating to drinking water and health.

Secondary data on Arsenic was collected from Department of Public Health Engineering, 
Rural Development and Local Government, Department of Health Services, Primary Health 
Centres, UNICEF, NGOs etc.

Review of Literature

A good number of studies were conducted on various aspects of arsenic problems. Findings 
of some of the important studies presented below:

Projects Arsenic Policy Support Unit (APSU) (2006), Ministry of Local Government, Rural 
Development and Cooperatives, Government of Bangladesh with Financial Support of 
Department for International Development (DFID), United Kingdom prepared a report on 
‘Water Safety Plans in Bangladesh: Experiences from Pilot Projects’ in order to address key 
knowledge gaps on specific issues relating to arsenic mitigation. 

The report analysed the major issues of health in the country. It emphasised that these issues 
were taken into consideration, while planning and implementation of arsenic mitigation 
programmes. The study summarised with an overview of how the arsenicosis health risks could 
be controlled and sets out a draft water safety plans for the various arsenic removal technologies.

A detailed statistical analysis of the arsenic data of the 15 Upazilas was prepared by 
Department of Public Health Engineering (DPHE)-UNICEF. Also, the data of water quality 
date of installation of tube-wells and depth, patients and knowledge, attitude and practice of 
the people were analysed. Key trends were also identified between age group of patients and 
concentration of arsenic. Numbers of patients were more strongly correlated with 
concentration of arsenic than proportion of tube-wells contaminated, which suggested that 
medical investigations should target those areas with highest concentrations.

Safiuddin and Karim (2001) summarised their study findings in a research paper titled 
‘Ground water Arsenic contamination in Bangladesh: Causes, effects and remediation’, 
saying that, ‘The serious arsenic contamination of groundwater in Bangladesh has come out 
as the biggest natural calamity in the world. The people in 59 out of 64 districts comprising 
126,134 km of Bangladesh are suffering due to the arsenic contamination in drinking water. 
Seventy five million people are at risk and 24 million are potentially exposed to arsenic 
contamination. Most of the recognised stages of arsenic poisoning have been identified in 
Bangladesh and the risk of arsenic poisoning in the population is increasing every day. The 
severity of arsenic contamination is demanding extensive research in this field. Many studies 
have been carried out in Bangladesh and in West Bengal State, India and other countries as 
well, but the situation is still out of control. The effects of arsenic contamination on human 
health have been revealed. It also suggests several remedial measures to mitigate the arsenic 
contamination in groundwater’.

Alaerts et al. (2001) argued that institutional and social factors are a greater determinant of 
the ultimate success of water supply programmes than are technological factors. 
Government should also take initiatives on preventive measures, mitigation facilities by 
allocating funds and taking external support. They highlighted the need for comprehensive 
water quality surveys as integral components of all water supply programmes and also 
suggested that additional research is necessary on the potential health effects of other 
inorganic elements present in low concentrations in water source.

Nahar and Honda analysed arsenic mitigation technologies in Bangladesh saying that 
implementation of the technologies can be possible in – 1. Treatment of surface waters by 
low cost methods, rain water-harvesting, extraction of water from shallow aquifers by dug 
wells and deep aquifers by deep tube well; and 2. Treatment of arsenic contaminated water 
for the removal of arsenic. It is stated that Removal of arsenic from water is possible by 
ultraviolet radiation, oxidation, chemical precipitation and filtration. It is also suggested that 
a comprehensive water distribution system and a national water resources management 
policy should be implemented in order to limit the indiscriminate extraction of water from 
the ground and moreover, hygiene education to the rural users is essential to avoid other 
health risks in using the alternative water sources.

Milton (2012) argued that focus  should be on identification, mapping and surveillance of 
water-points with water quality assessment facility which need to be established. In spite of 
the government's efforts and donor's support, a new strategy of PPP-Public Private 
Partnership should be applied for installation of large-scale pipe water supply. According to 
the authors, a region specific water supply based mitigation policy should be adopted with 
multi-sectoral involvement. Selection of a leading sector and inter-sectoral responsibilities 
allocation can be beneficial for sustainability and monitoring of the progress. Advocacy in 
policy level in favour of the strategy and awareness on health hazards and mitigation should 
be continuously disseminated.

Mahmood and Halder (2011) found the incidence of poverty due to arsenic problem is more 
on poor people who are suffering from Arsenic problem. Due to lack of access to alternative 
source of drinking water poor are suffering more from the arsenic drinking water problem; 
malnutrition is making more vulnerable; once sick, loss of productive hours is more and 
expenditure on treatment is very high. This is creating a loss of productivity damaging the 
economy. The study suggested that the arsenic problem should be addressed at national level 
thereby country can achieve the positive impact on economic growth.

Ratnaike (2003) focused on ways and means of reduce arsenic ingestion from drinking water 
and alternative supplies of water. He suggested that Information should be made available 
on toxic manifestations with possible genetic polymorphism, age, gender, nutritional 
status and the protective role of vitamins, minerals and antioxidants. Methodology for 
removing arsenic from water should be affordable, sustainable by the population and cost 
effective. He also suggested that harvest rain water and harness surface water is one of the 
attractive and inexpensive options for reducing arsenic incidence amongst the poor.

Profile of Bangladesh
Bangladesh is a sub-Himalayan country situated in the eastern part of the South Asian 
sub-continent. It is having the land area of about 147570 square kilometres which has alluvial 
plains with fertile agricultural lands. The country is bordered by India on the East, West and 
North, South by the Bay of Bengal and a small border strip with Myanmar on the South-East. 
Three mighty rivers, namely, the Ganges/Padma, the Brahmaputra/Jamuna and the Meghana with 
a network of numerous rivers and canals are flowing in the country. The country has a tropical 
monsoon climate. The average temperature across the country usually ranges between 21 degree 
centigrade and 34 degree centigrade during warmer months. Annual rainfall varies from 160 cm 
to 200 cm in the south-east and 250 cm in the north-east.

Population
The population of the country currently stands at around 142.3 million. Around 75 per cent of the 
people live in rural areas and 60 per cent of the people depend on Agriculture for their livelihoods. 
This is the densely populated country in the world, with 782 persons per square miles (Ahmed 
2004). The table 2 shows the gender wise distribution of population in rural Bangladesh.

Mortality Rate in Bangladesh 
The life expectancy, Infant Mortality Rate and Mortality rate under five years age are 
presented in the table 3. The life expectancy is increased from 54 to 66 years in the year 
2008. Infant mortality rate is declining trend from 103 to 43 (deaths) per 1000 live births. 
This has happened because of welfare programmes of Government of Bangladesh.

Poverty in Bangladesh 

In 2000, the poverty in Bangladesh was 48.1 per cent, whereas it was 40 per cent in 2015. In 
other words, the poverty is in declining trend due to poverty alleviation programmes of 
Government of Bangladesh (Table 4).

Economy 

Bangladesh has an agrarian economy with 25 per cent of GDP coming from the agriculture, 
forestry and fisheries sectors. Major agricultural products are rice, jute, wheat, potato, 
pulses, tobacco, tea, sugarcane etc. The country is the largest producer and exporter of jute 
goods in the world. Ready-made Garments occupy the topmost position among the 
exportable items. Tea, frozen shrimps, leather goods, fish and vegetables, ceramic-ware, 
flowers and handicrafts are also major exportable commodities.

Although the dominant role for the public sector was rolled back since the mid-seventies, a 
major restructuring of the economy with emphasis on private sector-led economic growth 
took shape during the decade of 1990s. In the first half of the 90’s, Bangladesh completed a 
major stabilisation programme, which has reduced inflation as well as fiscal and current 
account deficits and established a healthy foreign exchange reserve position with low and 
sustainable debt – service liabilities. With modest economic growth the basic indicators related 
to health, education and poverty have showed sustained improvements. Investments in social 
sectors like education, health, nutrition, housing, communication etc. have been substantially 
increased around 25 per cent of the Government’s budgetary resources are being spent for 
poverty alleviation. With a the population size, per capita GDP is currently US $ 389.

Polity and Governance

The Bangladesh comprises three basic organs: the executive, the legislature and Judiciary. 
The President is the Head of State and is elected by the members of Parliament. The 
President acts in accordance with the advice of the Prime Minister and supreme command of 
the armed forces is vested upon the President.

The Government is unitary in structure and parliamentary in form. The executive power of 
the Republic is exercised by the President entirely on the advice of the Prime Minister, who 
must command the support of the majority members of Parliament and is appointed by the 
President. Other Ministers, State Ministers and Deputy Ministers are appointed as per the 
advice of the Prime Minister. The Prime Minister can nominate 90 % of the cabinet members 

from among the Parliament Members and 10 % from outside the parliament. The cabinet is 
collectively responsible to the Parliament.

The Parliament or Jatiya Sangsad has 300 seats. All the members are directly elected. The 
tenure of the parliament is five years. The Parliament is a sovereign body with a separate 
secretariat. The speaker, along with the Deputy Speaker, Whips and panel of Chair persons 
run the sessions of Parliament. There are parliamentary standing committees for different 
Ministers, which serve as parliamentary watchdogs over the activities of the Government.

At the apex of the country’s judiciary stands the Supreme Court. It consists of the High 
Court: It consists of the High Court Division and Appellate Division. The Supreme Court 
serves as the guardian of the constitution and enforces the fundamental rights of the citizens. 
There are subordinate courts at district and upzila levels as well as special courts and 
tribunals such as the administrative tribunal, municipal and marine courts and tribunals for 
checking repression on women and children and for speedy trial of case related to terrorism.

Administration

The administrative units were divided into divisions, districts, sub-divisions, unions and 
mouzas. The details of administration are presented in Tables 5 and 6.

Water Sources 

Availability of Freshwater withdrawal (domestic/industrial/agricultural) is about 79.4 cu 
km/yr in the country and per capita for the availability of fresh water is about 560 cu m/yr. It 
provides the annual quantity of water in cubic kilometres removed from available sources for 
use in any purpose. Water drawn-off is not necessarily entirely consumed and some portion may 
be returned for further use downstream. Domestic sector use refers to water supplied by public 
distribution systems. Note that some of this total may be used for small industrial and /or 
limited agricultural purposes. Industrial sector use is the quantity of water used by self-supplied 
industries not connected to a public distribution system. Agricultural sector use includes water 
used for irrigation and livestock watering, and does not account for agriculture directly 
dependent on rainfall. Country has been facing Natural hazards like droughts; cyclones; 
much of the country routinely inundated during the summer monsoon season.

Health 

Since independence Bangladesh has made significant progress in health aspects by providing 
basic services to the entire population, particularly to the under-served population in rural areas. 
Within the overall development policy framework of the Government of Bangladesh, the goal of 
the health, nutrition and population (HNP) sector is to achieve sustainable improvement in health, 
nutrition and reproductive health, including family planning status of the people, particularly of 
vulnerable groups, including women, children, the elderly, and the poor with the ultimate aim of 
their economic emancipation and physical, social, mental and spiritual wellbeing.

Management of Waste Disposal 

Waste is anything discarded by an individual, household or organisation and it is a complex mixture 
of different substances. The table 7 shows the management of waste disposal in the country.

It is noted that 55.3 per cent of the waste was being released in unmanaged dumpsite 
followed by 30.5 per cent of the waste disposal was being buried inside the pit and only 13.4 
per cent of the waste disposal was being discharged in the managed dustbins whereas only 
0.8 per cent of the waste disposal was being burnt in Bangladesh.

It is recorded that 65.3 per cent waste disposal was being discharged in unmanaged dumpsite 
followed by 21.4 per cent of the waste disposal was being buried inside the pit and 11.2 per 
cent of the waste disposal was being managed in dustbins whereas only 2.2 per cent of the 
waste disposal was being burnt in Chittagong Division of Bangladesh state.

Government and Community Initiatives in Addressing 
Arsenic Contamination of Drinking Water

Government Initiatives  
As per the report of Global Water Supply Assessment (2000), 97 per cent of rural population 
of Bangladesh had covered with improved drinking water supply having access to one 
kilometre of their home or 30 minutes for total water collection time. However, because of 
arsenic presence in the ground water, at present the coverage was reduced to 74 per cent. 
Considering the veracity of the problem of arsenic in rural areas, the Government of 
Bangladesh had framed and implemented a good number of programmes in collaboration 
with various development partners, such as UNICEF, DFID, National and International 
NGOs etc. The Mitigation programs and measures included the implementation of screening 
shallow tube wells by the concerned officials of Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) with the support of the stakeholders, which were community 
elders, people’s representatives, community based organisations and youth. These 
stakeholders identified the arsenic affected tube-wells and marked with red colour and green 
mark for non-arsenic tube-wells. In addition, BAMWSP had organised awareness campaigns 
in all most all the villages of the country and also arsenic patients were identified and sent 
them for treatment in nearby Government and private hospitals. In 2004, the Government of 
Bangladesh had prepared a National Policy for Arsenic Mitigation and Implementation Plan 
to work all the implementers with much co-ordination and the policy facilitated as a guide 
for future mitigation initiatives. The details of National Policy are presented below.

National Arsenic Committee (NAC)

In order to deal with the problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related to 
arsenic problem. The NCE was a multidisciplinary panel of experts of different academic 
institutions, research organisations, Government and Non-governmental agencies. These 
two committees oversaw the preparation of the National Policy for Arsenic Mitigation and 
Implementation Plan for Arsenic Mitigation in Bangladesh in 2004.The committees have 
presently been combined into the National Arsenic Policy Implementation Committee and 
also known as National Arsenic Committee (NAC), which is chaired by the Principal 
Secretary and includes both technical experts and policy makers. The committee oversees 
and helps the multidisciplinary arsenic mitigation programmes to sustain the activities. 
Similar Arsenic committees had been formed at District, Upzila, Union and Village level.

National Arsenic Mitigation Information Centre (NAMIC)

It was established by BAMWSP for collecting and storing and disseminating information 
related to arsenic problem, NAMIC has developed an information based website 
(www.bamwsp.org) to make information accessible. Under the project, several community 
based organisations (CBOs) were formed for active participation of communities in 
combating arsenic.

Bangladesh Water Development Board (BWDB)

The BWDB was under the Ministry of Water Resources, Government of Bangladesh had 
undertaken hydro-geochemical investigation of deep aquifers in different parts of the 
country including sample two Upazilas in Comilla district with the Geological Survey of 
Bangladesh. Initially, BWDB started the programme in various Upazilas of Madaripur and 
Noakhali districts. Subsequently, it was extended to all the districts.

Bangladesh Rural Development Board

This board under the Ministry of Local Government and Rural Development and 
Cooperatives, had encouraged dug wells, rainwater harvesting with the financial assistance in 
the sample blocks. From the start of arsenic mitigation activities, arsenic removal technologies 
had been developed within the country and others were imported from other countries.

Rural Development Agency (RDA), Bangladesh advocated deep tube well for drinking 
water supply clubbed with minor irrigation projects as it is being practiced in their action 
research villages. At present, arsenic free water is being supplied to the households with 
minimum water charges. However, this initiative is not risk-free as arsenic contaminated 
water may seep through into the deeper water layer and contaminate it.

National Policy for Arsenic Mitigation

The policy aimed to ‘provide a guideline for mitigating the effect of arsenic on people and 
environment in a holistic and sustainable way, and supplementing the National Water Policy, 
National Policy for Safe Water Supply and Sanitation in fulfilling the national goals of 
poverty alleviation, public health and food security’. Major policies are as follows -

• Ensuring access to safe water for drinking and cooking through implementation of 
alternative water supply options in all arsenic affected areas. 

• Diagnosing all arsenicosis cases and bringing them for sophisticated treatment. 

• Assessing the impact of arsenic on agricultural environment and developing appropriate 
measures to address the problem. 

• Giving preference to surface water over groundwater as source for water supply. 

• Endeavouring to promote piped water systems wherever feasible and such schemes must 
ensure that the poorest members of the community have access to safe water. 

• Pursuing an appropriate mix of preventive and social medicine for treating arsenic 
affected people; 

• Building appropriate capabilities at all levels, which includes local manufacturing of test 
kits, local and community level capacity for installation, operation and maintenance of 
mitigation options, testing, treating, monitoring and surveillance.

Arsenic Policy Support Unit (APSU)

The APSU has been working under the Local Government Division (LGD) of the 
Ministry of Local Government, Rural Development & Cooperatives of the Government of 
Bangladesh. APSU is a small unit to support the development of knowledge in key areas 
of importance for arsenic mitigation and to support coordination among various 
organisations working in response to arsenic related problems. The Department for 
International Development (UK) is providing financial and technical assistance to APSU. 
There is a steering committee for APSU, chaired by the Secretary LGD, who provides 
overall guidance to the unit. The Project Director and Coordinator of APSU is the Joint 
Secretary (Water Supply) in LGD. APSU has a full-time International Specialist, a 
full-time Local Consultant and administrative support staff. APSU regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate.

The purpose of APSU is to provide support to the LGD, other Ministries and Agencies 
having interest in arsenic and all other stakeholders (NGOs, development partners and 
academics) in the implementation of the National Policy for Arsenic Mitigation. The specific 
objectives are as follows -

 To review the policy implications for the adoption of a national programme for arsenic 
mitigation and to recommend policy refinements, ensure consistency, monitor policy 
implementation and affect coordination in the sector 

 To support and coordinate activities by relevant Ministries and Agencies, as well as 
development partners and NGOs. 

 To support monitoring, evaluation and reporting on the arsenic mitigation programme. 

Implementation Plan for Arsenic Mitigation

A National Steering Committee had been formed in order to oversee the implementation of 
the policies. The implementation plan emphasised issues related to safe water supply, health, 
agriculture as well as cross cutting issues. The implemented plan had identified four 
alternative water supply technologies, viz., dug well, pond sand filters, rainwater harvesting 
and deep tube-wells for arsenic mitigation. The plan envisaged that the use of arsenic 
removal technologies was subjected to the verification by the environmental technology 
before widespread commercial deployment. The Implementation Plan identified three 
phases for mitigation.

 Emergency phase - villages with over 80% of tube-wells with arsenic above 50μg/l. 
 Medium-term response - villages with 40-80% of tube-wells with arsenic above 50μg/l. 
 Long-term response - villages with less than 40% of tube-wells with arsenic above 50μg/l. 
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

the arsenic contaminated water’. They also involved in the process of arsenic mitigation 
measures with the officials concerned of DPHE, health and family welfare, physicians, local 
and International NGOs. The Government with the support of UNICEF, world bank and Swiss 
Agency for Development Cooperation had implemented the Bangladesh Arsenic Mitigation 
Water Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads, namely, 
Lakshyam and Brahmanapara. This project was implemented through Department of Public 
Health Engineering (DPHE) in the arsenic affected sample villages. In addition, other large 
Government of Bangladesh programmes and DPHE-Danida had also provided arsenic 
mitigation through more general water supply programmes.

In the sample villages, a number of activities under BAMWSP were organised and they were 
- tube-well screening and marking red to the arsenic affected tube-wells, awareness 
campaigns, arsenicosis patient identification etc. The capacity building to various officials 
concerned, NGOs, Community Based Organisations, youth, women, and community leaders 
was imparted on arsenic mitigation measures under BAMWSP. BAMWSP also renovated 
and established new zonal laboratories across the country including Comilla district to 
strengthen the capacity of water quality monitoring capabilities of DPHE.

 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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Table 8: Distribution of Arsenic Contamination Tube-wells and Arsincosis
Patients in Sample Upazila Parishads

Name of the Sample Name of the sample %of Arsenic No of
Block Union Parishad Contamination Arsenicosis

Tube-wells patients
1) Madabpur 75 -
2) Shidlai 69 07
3) Chandala 78 04

Brahmaputra 4) Shahidal 38 20
Block 5) Dulapur 74 13

5) Brahmaputra 77 05
6) Shahabad 77 10
7) Malapara 74 03
Total 80.3 62
1) Bakai 86.77 37
2) Muddaffurgong 96.30 638
3) Kandarpar 98.30 938
4) Gobindopur 98.56 554
5) Uttarda 96.37 256Lakshyam
6) Andrapara 94.42 310Block

7) Lakshayam south 89.75 330
Total 94.4 3063

Source: Records of Department of Public Health Engineering, Comilla, Bangladesh (April, 2012)



(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.

Table 9:  Distribution of Tube-wells in rural areas of Comilla District – April, 2012

Source: Records of Public Health Engineering Department, Comilla

S.No Particulars Number of Number Total
Working Not working

1. Tube-wells 51,956/- 3034/- 54,990/-

2. shallow tube-wells 35,899/- 2571/- 38470/

3. Tara shallow tube-well 5120/- 293/- 5413/-

4. deep tube-wells 5261/- 98/- 5359/-

5. Tara-Deep-wells 5275/- 47/- 5322/-
6. Ring-wells 401/- 25/- 426/
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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Table 10: Distribution of Respondents by Gender

* Figures in Parenthesis indicate percentages. Source: Field study.

S.no Gender
No. of Respondents

B.PARA LAKSHAM
Block Block Total

1 141 107 248
Female

(94) (71.30) (82.70)
2 Male 9 43 52

(6) (28.70) (17.30)
3 Total 150 150 300

(100) (100) (100)

Chapter 4



(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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Table 11: Distributions of Respondents by Age

Figures in Parenthesis indicate percentages; Source: Field study.

No. of Respondents

Age TotalB.PARA LAKSHAM

Block Block

1 19 – 25 3 12 15
(2.00) (8.00) (5.00)

2 26 – 35 38 32 70
(25.30) (21.30) (23.30)

3 36 – 45 39 39 78
(26.00) (26.00) (26.00)

4 46 – 55
43

(28.70)
39

(26.00)
82

(27.30)

5 56 – 65 14 22 36
(9.30) (14.70) (12.00)

6 Above 65 13 6 19
(8.70) (4.00) (6.30)

7 Total 150 150 300
(100) (100) (100)



(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.
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Age Wise Distribution of Respondents
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Figures in Parenthesis indicate percentages; Source: Field study.

Table 12: Distributions of Respondents by Marital Status

Marital No. of Respondents
Status

B. PARA LAKSHAM

Block Block Total

143 138 281
1 Married

(95.30) (92.00) (93.70)

2 3 5
2 Unmarried

(1.30) (2.00) (1.70)

5 9 14
3 Widow

(3.30) (6.00) (4.70)

150 150 300
4 Total

(100) (100) (100)



(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.

Table13: Distribution of Respondents by Education Qualification

Figures in Parenthesis indicate percentages; Source: Field study

S. No Educational
Qualification

No.of Respondents

TotalB.PARA
Block

LAKSHAM
Block

1 Illiterate 30
(20)

45
(30)

75
(25)

2 Primary School 47
(31.30)

54
(36.00)

101
(33.70)

3 Upper Primary School 22
(14.70)

20
(13.30)

42
(14.00)

4 High School 20
(13.30)

19
(12.70)

39
(13.00)

5 Higher Secondary
School

21
(14.00)

8
(5.30)

29
(9.70)

6 Graduation 7
(4.70)

2
(1.30)

9
(3.00)

7 Post-Graduation 3
(2.00)

2
(1.30)

5
(1.70)

8 Total 150
(100)

150
(100)

300
(100)
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.

Table 14: Distribution of Respondents by Family Size

Figures in Parenthesis indicate percentages Source: Field study

S. No
Name of the

Blocks Mean size of Family

1 B.PARA 6.37

2 LAKSHAM 6.68

3 Total 6.52

22

Distribution of Respondents by their Educational Status 

40.00%
Pe

rc
en

ta
ge

35.00%
30.00%
25.00%
20.00%
15.00%

10.00%
5.00%

0.00%

Educational Status

B.PARA

LAKSHAM

Total



(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.

Table 15: Distribution of Respondents by Housing Status

Figures in Parenthesis indicate percentages, Source: Field study

S. No Housing
Status

No. of Respondents

TotalB.PARA
Block

LAKSHAM
Block

1 Own 133
(88.70)

150
(100.00)

283
(94.30)

2 Rented
House

17
(11.30) 0 17

(5.70)

3 Total 150
(100)

150
(100)

300
(100)
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Table 16: Distribution of Respondents by Housing Type

Figures in Parenthesis indicate percentages ; Source: Field study

Type Respondents
of

B.PARA LAKSHAM
BlockHouse Block Total

RCC 14 11 25
1 (9.30) (7.30) (8.30)

Tiles 5 2 7
2 (3.30) (1.30) (2.30)

Sheets 129 133 262
3 (86.00) (88.70) (87.30)

Hut 1 1 2
4 (0.70) (0.70) (0.70)

Any 1 3 4
5 other (0.70) (2.00) (1.30)

Total 150 150 300
(100) (100) (100)



(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.

Table 17: Distribution of Annual Expenditure on Basic Minimum Services among 
Respondents
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(i) Implementation plan had identified some key issues with regard to health, which are as 
follows:

 To identify arsenicosis patients as per the prescribed guidelines by the national expert 
committee and subsequently by WHO. 

 To diagnosis arsenicosis as per the guide lines of the national experts committee and WHO. 
 Training manuals were developed in accordance with arsenic definition and management 

in Bangla version for the field workers. 
 An action plan for different levels of health workers training had been developed 

nationwide by the Directorate General of Health Services.

(ii) In order to implement the policies following institutional plans were adopted:

 All the district level hospitals had comprised separate arsenic units. 
 Each Upazila level hospital, an arsenic unit was established involving trained Upazila 

Health and Family Planning Officer, Resident Medical Officer and Medical Officer and 
Community Health Workers. 

 At the Union level, a union health team with trained health workers was there. Union 
Parishad Chairman and Members had facilitated the activities of the health workers in 
arsenic patient management. 

 In all the medical college hospitals and national level hospitals, separate units for 
management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established. 

 Private physicians, registered medical practitioners and health care providers should also 
be part of patient identification and management programme and should provide 
information to arsenic unit and should be encouraged to utilise the referral system.

National Communication Strategy for Arsenic Mitigation

The Government of Bangladesh in collaboration with UNICEF had launched a National 
Communication Strategy for Arsenic Mitigation in 1999 for creating countrywide awareness 
about the hazards of arsenic contamination in groundwater. This strategy comprised a 
number of programmes/activities such as preparation and dissemination of materials of IEC, 
awareness creation, holding seminars, workshops and training programmes for all officials 
concerned at levels including grassroots workers, people’s representatives and youth.

Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door awareness 
campaigns by the grassroots workers of DPHE and health workers. And also, the villagers 
enhanced the knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and Zila 
Parishad, community leaders, youth, and self-help groups had also disseminated the IEC 
messages in the meetings.

UNICEF Initiatives

In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 
mitigation project in the sample villages of two Upazilas by involving national and local 
level NGOs and Local Government institutions. For this project, the financial assistance was 
provided by UNICEF. The project emphasised on an integrated approach for creating 
awareness among the people, screening of wells, identification of patients and providing 
alternative safe water options in the arsenic affected villages. Dug wells, pond sand filters, 
rainwater harvesting, deep tube-wells and piped water supply systems were provided as 
alternative safe water options in the sample villages.

The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample Upazilas for the screening of 
arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided almost 
2,000 doctors and 20,000 field health workers for diagnosis and management of arsenicosis 
patients and conducted awareness campaign through the Government health care providers.

Initiatives of Non-Governmental Organisations (NGOs)

In addition to the Government initiatives, a good number of Bangladesh based NGOs, 
International NGOs, activists, community based organisations, and academics had also 
initiated the mitigation and preventive measures for the arsenic problem in various rural 
areas of the country including sample villages.

The National and International NGOs, namely, Asia Arsenic Network, World Vision, the 
NGO Forum for DWSS, Dhaka Community Hospital, BRAC, Care Bangladesh, IDE 
Bangladesh and Water Aid Bangladesh had engaged in various arsenic related activities to 
create awareness among the people in sample villages as well as in other villages of the 
country. Some of International NGOs/Organisations had engaged local NGOs for 
conducting awareness campaigns on arsenic mitigation and preventive measures, tube-well 
screening and arsenicosis patient identification. The NGOs had made a significant 
contribution to the arsenic affected villages/sample villages through IEC such as Television 
advertisements, small stories, radio features, posters, flipcharts, stickers, and wall writings. 
It is observed that all the NGOs had been working with coordination with the Government at 
national, district, Upazila, union and village levels.

DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. The project was implemented with the financial assistance 
of DANIDA. Under this project, a number of deep tube-wells were installed in arsenic 
affected villages (including sample villages) as an alternative source of safe water supply.

Initiatives of Training Institutions and Universities

A few action research projects had also been initiated by Bangladesh Academy of Rural 
Development (BARD) and Rural Development Academy (RDA). In addition, Bangladesh 

University of Engineering and Technology (BUET), International Training Network-BUET, 
Dhaka University, Jahangirnagar University, Rajshahi University, Columbia University, 
Texas University, Cornel University, United States Geological Survey and British 
Geological Survey have undertaken some critical research into the source of contamination, 
alternative safe water supply options and characterisation of the Pleistocene aquifer. The 
results had been disseminated in different international and national forums.

Initiatives of Development Partners

Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, JICA 
WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and technical 
support to Government Organisations to fight against Arsenic problem in the country 
including sample villages.

Local Government Initiatives

The local Government system in Bangladesh has three broad types or categories urban, rural 
and special areas. The local government for urban areas has only one tier, which is known as 
Municipality or City Corporation. The rural local Government has four vertical tiers – Gram 
Sarker/Parisad, Union Parisad, Upazila Parisad and Zila Parisad (Tofail Ahmed -2000).

Union Parisad 

Union Parisad, elected local government body, covers a territory and comprises a chairman 
and members.  The Mauza is a common unit. It is the smallest population cluster counted in 
the census. It typically consists of a few small villages or one or two larger villages. The 
chairmen and members of the sample Unions have been taking active part in the arsenic 
mitigation measures. Further, they are supporting the officials concerned and field staff of 
Department of Public Health Engineering (DPHE) in identifying the arsenicosis patients, 
contaminated swallow tube wells. These elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water, organised by 
Bangladesh Academy of Rural Development.

Upazila Parisad

Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. Initially, it was named as Police out post/Thana. Subsequently, it was 
called as ‘Thana council/Thana Parisad’. This is the first local government institution. This 
Thana Parisad was renamed as Upazila Parisad (UZP) in 1982. UZP is at present and 
important tier of the national administrative system with a large number of functionaries 
from Government, autonomous and non-government agencies and with a substantially 
enhanced amount of resources and higher responsibilities. All the service delivery agencies 
including drinking water and sanitation are present with UZP level.

FGDs with the elected members of sample UZPs revealed that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. Because of 
this, the elected members extensively disseminated the message in the villages – ‘not to drink 

he table 8 shows arsenic contamination tube-wells and arsenic patients in sample blocks. It 
indicated that 80 and 94 per cents of tube wells in Brahmaputra and Lakshyam blocks were 
contaminated with arsenic, respectively. Moreover, higher number (3063) of arsenic patients 
were found in Lakshyam than Brahmaputra (62) block.

(iii) Zilla Parishad 

Zilla Parisad publishes a District Plan Book in the month of December, every year. This book is 
treated as a guideline for all the partner organisation of the Zila Parisad. If any agency or Parishad 
wishes to undertake a new project beyond the ambit or trajectory of plan book then it requires 
prior approval of the Zila Parisad and the new project must be passed through subject matter 
specialist team / group of the District Planning Cell (Tofail Ahmed -2000).

The status of tube wells in Comilla district is presented in below table. In the sample district, 
there were existing 109 980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining 5 per cent of 
them not functioning (Table 9).

Community Initiatives 

Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources management. 
Greater involvement of community in decision-making, implementation and evaluation of 
water management practices has increased efficiency and equity in water projects.

The Community initiatives in the sample villages in reducing arsenic have been recorded by 
using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of elders 
stated that they were encouraged by the Government Officers to initiate rooftop rainwater 
harvesting to solve arsenic problem in the drinking water in their houses as the sample 
villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, which hit 
the region in the first week of June itself.

The community interventions such as peer group pressure, one to one discussion etc., made 
to solve a number of social problems of arsenic patients such as discrimination against 
women, exclusion marital problems etc.

The community had preferred to initiate household based and community based alumina 
method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages.

The selected youth was imparted training on water testing by DPHE. In addition, water 
testing kits were supplied by the Government to each sample village. It is noted that the youth 
are able to test the water and the same report is being sent to the DPHE on regular basis.

Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into the 
hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the glass 
of water from a new / old borewell for testing the arsenic. If the glass of water turns dark, 
then, it can be said that the bore well water contains arsenic. This is a primary testing to find 
out arsenic in the newly or old bore wells. After that, the water can be sent to district water 
quality testing laboratory for further analysis.

Drinking water Quality Monitoring and Surveillance

The ground water samples from the tube-wells (once in six months), which were belonged to 
the households, were brought by the health fieldworkers to the water quality testing lab. If 
arsenic is found from a particular tube-well, that tube-well was sealed or closed and marked 
with red paint within a day or two. In this context, the villagers mentioned in the FGDs that 
sometimes, they remove the seal and use as there was no alternative. In some cases, they 
install a deep tube-well.

In fact, the water quality testing can be easily done, if the community itself is entrusted the 
job through a simple field kit, which can be operated by village youth studied up to school 
final level. The system is self-sustaining, where the running costs would be economically 
viable to the community. Such monitoring by the community in localised areas along with 
simple technical knowledge of disinfection probably guarantees the sustenance of water 
quality in the future. Regular laboratory analysis for different spot sources along with 
surveillance would facilitate villagers to get arsenic free water.

It is suggested that there is a need to increase water quality monitoring and surveillance at 
least once in two months as green marked tube-wells may also fall under the category of red 
mark. Also, there is a need to establish water quality testing labs at Union level for effective 
management of arsenic contamination.

Methodology and Socio-economic
Charactesitcs of Respondents

As part of the study, 300 sample size of respondents/households from 10 sample arsenic 
affected villages, namely, Bremond; Eurain; Fathepur; Gazimaura; Pasipur; Baradusia; 
Begora; Jirum; Naighor; and Shidlai were selected for the study. The primary data collection 
was done through door-to-door inquiry.

The socio-economic profiles and perceptions/opinions of respondents on drinking water 
were analysed and presented in this chapter. The experiences and in-sights of the concerned 
officials of drinking water and arsenic problem and its mitigation have been gathered to lend 
further in depth analysis. Besides, PRA tools like Focus group discussions (FGDs), Group 
discussions (GDs), and Personal interviews were used for gathering additional information 
and insights on arsenic problem in sample villages.

Distribution of Respondents by Gender 

It is known fact that women and girl children are water carriers in South Asian Countries 
including sample villages. Table 10 shows the distribution of respondents by Gender. In the 
sample size (300), nearly 83 per cent of the respondents represented females and 17 per cent 
were males. Structured interview schedules were used for primary data collection. The data 
collection was done at early morning and evening hours as the respondents were available in 
their houses.

Distribution of Respondents by Age 

Table 11 shows the age wise distribution of respondents. Nearly, 28 per cent of the 
respondents belonged to the age group of 46 to 55 years followed by 26 per cent of the age 
group of 36-45 years. Further, age group of 65 years above represented 6.3 per cent 
respondents and youth represented only 5 per cent. It was noted from the FGDs that 46-55 
age group respondents were suffering from arsenic related diseases. The reason mentioned 
by them was that they have been consuming arsenic water for more than 10 years.

Distribution of Respondents by their Marital Status 

Table 12 delineates respondents’ marital status. Majority of the respondents’ marital status 
was married and only a few respondents were unmarried. Nearly 05 per cent of them 
belonged to the category of widows. The FGDs revealed that some their husbands died with 
arsenic problems. It was observed that a few males/females had taken divorce as their 
wives/husbands had been suffering from arsenic problems in the sample villages. The 
inference is that arsenic related diseases are resulting in social problems like divorce and 
ostracising of people.

Distribution of Respondents by their Education Levels  

About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 10th 
standard (high school) followed by 14 per cent of them were studied 12th standard (higher 
secondary). Graduates and Post-graduates represented 03 and 1.7 per cent respectively 
(Table 13) in the sample villages.

The FGDs with respondents revealed that education is the top priority among the 
respondents. The concept is that everybody should study and that is the prerequisite in the 
sample villages. Girl child education is also given priority among all the respondents. The 
Government of Bangladesh has been working hard for improving literacy levels through 
Governmental programmes.

Distribution of Respondents by Family Size 

The mean size of the family was 6.52 per cent. The data analysis indicated that the mean size 
of the family was higher in Laksham block (6.68) than B. Para Block (6.37).

Distribution of Respondents by Housing Status 

Table 15 & 16 show the housing status and types of house. It is evident that nearly 95 per cent 
of the respondents were having own houses. The analysis indicated that 100 per cent of 
respondents in the sample villages of Laksham block were having own houses. Further, it 
was noticed that nearly 88 per cent of the respondents were residing in asbestos/tin-sheet 
houses followed by only 8.3 per cent of the respondents were living in houses covered with 
RCC roof, 2.3 per cent were living in houses covered with tiles and rest was living in huts. It 
is observed that those who were living in the houses covered with RCC roof were only 
having proper drainage facility.

Annual Expenditure on Basic Minimum Services among Respondents

Table 17 discusses on expenditure on Basic Minimum Services such as food, children 
education, Health, entertainment, transportation, cloths among the respondents. The analysis 
is shown that more than 50 per cent of annual expenditure was on food followed by health  
(15.6 per cent). The health expenditure was mainly being spent on Arsenic related diseases. 
Also, they were also spending their income on children’s education. It is noticed that a small 
portion of their income is kept aside as their savings.

Sources of Drinking Water Supply      

Table 18 shows the source of drinking water supply. The sources of drinking water supply is 
categorised into four. They were tap connections, open wells, hand pumps and tanks. 
Majority of respondents depended on hand-pumps/bore-wells for their drinking purposes 
followed by tap connections (6.7 per cent). It was observed that middle and poor class people 
depended on hand pumps. The GDs with villagers revealed that only a few had the taps 
connections in their homes. It is recorded that there was a drinking water problem prevailing 
in summer months to some extent.

Table 18: Distribution of Respondents by Sources of Drinking Water Supply

Parenthesis indicates percentages. Source : Field study

.No Source of Respondents Total
Drinking B.PARA LAKSHAM
Water Supply Block Block

1 Tap Connection 9 10 19
(6.2) (6.7) (6.3)

2 Open well 1 10 11
(0.8) (6.7) (3.7)

3 Bore-well / 136 128 264
Hand pump (90.1) (85.3) (88.0)

4 Tank 4 2 6
(2.9) (1.3) (2.0)

6 Total 150 150 300
(100) (100) (100)
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Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.
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96% 4%

1%

Within the Compound
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Table 19: Distribution of Respondents by Distance for Drinking Water Source

.No Source of Respondents Total
Drinking B.PARA LAKSHAM
Water Supply Block Block

1 Tap Connection 9 10 19
(6.2) (6.7) (6.3)

2 Open well 1 10 11
(0.8) (6.7) (3.7)

3 Bore -well / 136 128 264
Hand pump (90.1) (85.3) (88.0)

4 Tank 4 2 6
(2.9) (1.3) (2.0)

6 Total 150 150 300
(100) (100) (100)

Parenthesis indicates percentages. Source : Field study



Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 20: Distribution of Respondents by Seasonal Availability of Drinking Water

Parenthesis indicate percentages; Source – field study

Seasonal
Availability of

Drinking Water

No. of Respondents

Total
B.PARA

Block
LAKSHAM

Block

1
Drinking Water Problem during the Summer 

Seasons only
15

(10)
10

(6.7)
25

(8.3)

2 No problem at all
135
(90)

140
(93.3)

275
(91.7)

3 Total
150

(100)
150

(100)
300

(100)

Availability of Drinking water

100.00%

80.00% Problem during the

60.00% Summer Seasons only

No problem at all
40.00%

Others20.00%

0.00%
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Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 21: Source of Water Used for Cooking

Parenthesis indicate percentages; Source: filed data

Source of Water Used for Cooking

50.00%
45.00%
40.00%
35.00%
30.00%
25.00% B.PARA20.00%
15.00% LAKSHAM
10.00%
5.00% TOTAL
0.00%
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Source of Respondents
Water usedfor Cooking

B.PARA LAKSHAM
Block Block Total

6 5 11
1 Tap

Connection (4) (3.3) (3.7)
- 1 1

2 Open Well (0.7) (0.3)

3
94 93 187

Hand Pump (62.7) (62) (62.3)
10 24 34

4 Tank (6.7) (16) (11.3)

5 Well + Hand 40 27 67

Pump (26.4) (18) (22.3)
150 150 300Total

(100) (100) (100)



Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 22: Average Water Usage in a day by Households of Respondents

Parenthesis indicates percentages; Source: study area

Table 22 shows average water usage in a day for the respondent’s family. It is noticed that an 
average 68 litres were being used for drinking, Cooking, bathing and washing by each 
respondent’s family (family size is 6 persons in the sample villages). It is recorded that more 
water was used for bathing purpose.

Total
For Usage in a

Drinking For For For day (in
Block Water Cooking Bathing Washing Litres)

B.PARA 19.8 21 83.4 49.7 69.2
LAKSHAM 23.1 25.5 56.6 42.7 66.8

Total 21.5 23.2 69.3 47 68

Table 23: Respondents’ Employment

Parenthesis indicates percentages; Source: field study

Table 23 focuses on Respondents’ employment in the sample villages. 51 per cent of them 
were working in their own agriculture fields followed by self-employment (7.7 per cent). In 
addition, 10 per cent of respondents were home makers followed by agricultural labour (8 per 
cent). A few respondents’ employment was fishing. It is observed that majority of the 
respondents were getting employment from agricultural sector.
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Present Status of Respondents
Employment B.PARA LAKSHAM

Block Block Total
Agriculture 90 63 153

(60) (42) (51)
Agri. Labour 13 7 20

(8.7) (4.7) (6.7)
Non Agri. Labour 5 18 23

(3.3) (12) (7.7)
Artisan 2 2

(1.3) - (0.7)
Self employed 27 39 66

(18) (26) (22)
Fishing Activity 5 1 6

(3.3) (0.7) (2)
Housewife 8 22 30

(5.3) (14.7) (10)
Total 150 150 300

(100) (100) (100)



Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 24 shows the Possession of Agricultural Land among Respondents and present status 
of employment in the sample villages. 51 per cent of them were working in their own 
agriculture fields followed by self-employment (7.7 per cent). In addition, 10 per cent of 
respondents were home makers followed by agricultural labour (8 per cent).
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Distribution of Respond ents' Employment
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Table 24: Possession of Agricultural Land

Parenthesis indicates percentages;  Source: field study.

Possessionof AgriculturalLand

No. of Respondents

B.PARA LAKSHAM
Block Block Total

Yes 107 54 161

(71.3) (53.7)(36)
No 43 96 139

(28.7) (64) (46.3)
Total 150 150 300

(100) (100) (100)



Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 25: Mean Depth of Water Availability

Source: field study.

Table 25 shows that mean Depth of water availability. It indicates that Mean Depth of Water 
Availability in the study district especially in sample blocks - B. Para 225.48 feet and 
Laksham 223.10 feet. The water depth plays a vital role in Arsenic contamination.

Name of the Block Mean
1 B. Para 225.48
2 Laksham 223.10
3 Total 224.74

Possession of Agriculture Land among Respondents
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Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 26: Awareness on Potable Drinking Water

Parenthesis indicate percentages Source: Field Study

No. of Respondents
What is potable Drinking water TotalLaksham

Block Block

Looks clear
4 10 14

(2.7) (6.7) (4.7)

Tastes good
1 1 2

(0.7) (0.7) (0.7)

Free from germs and chemical
138 124 262

contamination like arsenic (92) (82.7) (87.3)

Looks good in colour
- 3 3

(2) (1)

All of these
5 9 14

(3.3) (6) (4.7)

None of these
2 3 5

(1.3) 2.00% (1.7)

Total
150 150 300

(100) (1 00) (100)

Awareness on Potable Drinking Water
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80.00%

60.00%
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Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 27: Supply Safe Drinking Water for Households

Parenthesis indicate percentages Source: Field Study
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Supply of Safe Respondents
Drinking Water

B.PARA LAKSHAMfor HH
Block Block Total

Yes 25 24 49

(16.7) (16) (16.3)

No 112 125 237

(74.7) (83.3) (79)

NA / No Response 13 1 14

(8.7) (0.7) (4.7)

150 150 300

(100) (100) (100)



Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Drinking Water Quality Maintenance

Supply of safe drinking water is as easier than consistently maintenance of supply of safe 
drinking water for the longer period. More than 85 per cent of the respondents had expressed 
their views that the quality maintenance consistently of drinking water was a major challenge 
because of lack of financial allocations for maintenance, vide Table 28. However, the GDs 
and FGDs of villagers revealed that financial allocations from Government had been 
increasing for water quality maintenance. Further, international agencies like UNICEF had 
allocated funds for quality surveillance.

Table 28: Drinking Water Quality Maintenance

 Parenthesis indicate percentages Source: Field Study. 

Supply Safe Drinking Water for Households

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Laksham Total

NA / No Response 8.7 0.7 4.7
No 74.7 83.3 79
Yes 16.7 16 16.3
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No. Of Respondents

Response B. Para Laksham
Block Block Total

Yes 6 2 8

(4.00) (1.30) (2.70)

No
128 134 262

(85.30) (89.30) (87.30)

NA / No
Response

16 14 30

(10.70) (9.30) (10.00)

Total
150 150 300

(100) (100) (100)



Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.
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NA / No Response 10.70% 9.30% 10.00%
No 85.30% 89.30% 87.30%
Yes 4.00% 1.30% 2.70%
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Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Table 29: Awareness on Arsenic Problem

Parenthesis indicate percentages Source: Field Study

No
. Awareness on Arsenic Response Yes No Total

Awareness on Arsenic and its effects on Human Health

Arsenic is poisonous
5 292 3 300

1 and Dangerous disease (1.6) (97.3) (1) (100)

Water causes different 6 289 5 300
2 types of diseases (2) (96.33) (1.6) (100)

People suffer from 15 277 8 300
itching if they drink this

3 water (5) (92.3) (2.6) (100)
People die if they drink 21 265 14 300
arsenic contaminated
water for a period of 5

4 years (7) (88.3) (4.67) (100)
Black and greyish spots 22 251 27 300
is seen on the skin if
someone affected with

5 arsenic (7.3) (83.6) (9) (100)
Awareness on Agriculture and its allied Activities

It affects domestic 15 180 75 300
6 animals health (5) (60) (25) (100)

It affects animals by the 74 153 73 300
way of feeding the

7 agriculture products (24.7) (51) (24.3) (100)

It affects on Crop 54 140 106 300
8 Productivity (18) (46.6) (35.3) (100)

Awareness on A ffordability for treatment of Arsenic Diseases
It is affordable for the 21 252 27 300
medical treatment in the

9 initial stages (7) (84) (9) (100)
It is affordable for the 33 239 28 300
medical treatment in the

10 advanced stages (11) (79.6) (9.3) (100)
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Table 19 shows distribution of respondents by distance for travel for drinking water source. 
The analysis indicated that 96 per cent of respondents they fetch drinking water from within 
compound as the hand-pumps were available. FGDs revealed that the hand pumps flush out 
Arsenic in summer season. Further, nearly 3 per cent of respondents walk nearly 2.5 km for 
fetching the drinking water.

Table 20 discusses on distribution of respondents by seasonal availability of drinking water. 
More than 90 per cent of the respondents expressed their views that there is no problem of 
drinking water in all the seasons. The reason was that ground water table was high in the 
sample villages but arsenic was found in the ground water. However, 8 per cent of them said 
that in summer season there was drinking water scrunch. In the some of the lanes of sample 
villages, the ground water is gradually receding.

Table 21 delineates on source of water used for cooking purpose. 62.3 per cent of the 
respondents were using hand-pump water for their cooking purpose followed by the well 
and hand-pump. In addition, 11.3 per cent of them fetching water from tanks followed by 
taps (3.7 per cent), which were being used for cooking purpose. The FGDs with villagers 
revealed that they knew about arsenic contamination in ground water/hand-pumps but 
there was no alternate.

Awareness on Potable Drinking Water

According to WHO (2002) estimates about 1.7 million deaths and 54.2 million people lost 
their life due to unsafe water, hygiene and sanitation. Higher levels of arsenic tend to be 
found more in ground water sources than in surface water sources of drinking water. The 
availability of safe and reliable sources of water is an essential pre-requisite for the 
establishment of a stable community. It is presented that below table presents about 
‘Awareness on Potable Drinking Water’.

Table 26 focuses on awareness on Potable Drinking Water. It is significant to note that about 87.3 
per cent of the respondents were aware about potable drinking water (free from germs and 
chemical contamination like arsenic) followed by 4.7 per cent of them stated that potable 
drinking water was, which ‘looks clean and clear’ and 4.7 per cent of the respondents were 
expressed their views that potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it 
was free from germs’. The analysis indicates that the respondents were having awareness on 
potable drinking water in both sample blocks. However, the awareness is slightly higher in block 
than in Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

Supply of Safe Drinking Water for Households

According to the UNICEF and WHO joint retrieved programme (2010), 98% of the 
population had accessed to safe drinking water with hand pumps but later realised that the 
hand pumps water was contaminated with arsenic, which has 10 microgram of arsenic per 
litre. The main challenge for unable to supply of arsenic free water is low level of cost 
recovery due to low tariffs and poor economic efficiency, especially in both urban and rural 
areas, where revenues from water sales do not cover even operating costs.

Table 27 shows the number of households getting safe drinking water supply. 79 per cent of 
the respondents mentioned that they were not getting supply of safe drinking water from 
their hand-pumps (owned by individual) as the hand-pumps were contaminated with Arsenic 
problem, whereas rest expressed that they are getting safe drinking water supply of drinking 
water from hand-pumps, which were installed by the Government. These respondents had 
appreciated the Government initiatives in the sample villages. It is noted that getting supply 
of Safe Drinking Water was higher in block than in Laksham block.

Awareness on Arsenic Problem
The primary source of drinking water of tube wells has become the greatest health threat to 
the people of rural Bangladesh as the ground water is contaminated with Arsenic. In this 
endeavour, Government of Bangladesh, Non-Government

Organisations (NGOs) and bilateral and multilateral assistance agencies involved in 
combating this dreadful problem.

The table 29 indicates that more than 95 per cent of them were having awareness about 
Arsenic prevailing in their hand-pumps followed by 97 per cent of them viewed that water 
causes different types of diseases like kerotosis. Also, more than 90 per cent of them opined 
that people suffered from itching, if they had drunk the hand pump water. In addition, 
majority (88 per cent) of them expressed their views that people would die, if they had drunk 
arsenic contaminated water for a period of five years. The respondents (83 per cent) opined 
that arsenic patients’ skin would be seen black and greyish spots.

Awareness on Agriculture and its allied Activities

About 60 per cent of the respondents were having awareness that consumption of arsenic water by 
domestic animals (cows, sheep, goats, oxen) would create health problems such dry skin, reducing milk 
yield, losing weight, to domestic animals and remaining respondents did not have awareness on this 
subject. Further, 47 per cent of them viewed that arsenic water affects the crop production (Table 29).

Awareness on Affordability for treatment of Arsenic Diseases

About 84 per cent of the respondents expressed that they could afford for medical treatment if 
the arsenic diseases were in the initial stages followed by 9 per cent of them viewed that they 
could not afford the money for medical treatment as their income levels were low (Table 29). 
It is noted that the villagers were suffering from the following arsenic diseases such as 
irritation of the stomach and intestines, decreased production of red and white blood cells, skin 
cancer, lung cancer, liver cancer and lymphatic cancer. Some of the villagers had affected with 
infertility system, heart disruptions and brain damage with both men and women.

Sources of Information regarding the Arsenic Problem
It is important to note that every person should know about arsenic and it affects on 
health, how does arsenic get into drinking water, how can it be removed from 
drinking water. These were the questions raised by the respondents. Accordingly, the 

respondents mentioned that Information dissemination is possible only when all the 
sources of information channels can be used effectively.

Table 30 shows that all the respondents viewed that they were getting information regarding 
Arsenic problem from various sources, such as Newspapers, Television channels, Family 
members, NGOs etc. The analysis indicated that 42 per cent of the respondents expressed 
that they were getting information mainly from Television channels followed by NGOs. The 
FGDs with concerned officials revealed that the Government of Bangladesh had been 
spending a significant amount to disseminate the information for creating awareness towards 
arsenic problem. National and International NGOs and family members of respondents were 
also playing a pivotal role in this regard.

Sources of Information regarding the Arsenic Problem
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Table 30: Distribution of Sources of Information regarding Arsenic Problem

Parenthesis indicate percentages; Source: Field Study.

Source of

No. of Respon dents

information TotalB.PARA LAKSHAM
Block Block

News paper
23 14 37

(15.3) (9.3) (12.3)

TV
65 62 127

(43.3) (41.3) (42.3)
Family member / 19 11 30
residents (12.7) (7.3) (10)

NGO
43 63 106

(28.6) (42) (35.3)

Total
150 150 300

(100) (100) (100)



Method adopted for water treatment in House

Table 31 delineated that the methods adopted for water treatment at household level. 84 per 
cent of the respondents were not doing any water treatment at household level and were 
drinking water directly. Only a few respondents were using the filters at household level, 
cloth filtering etc. The observations are that they were unable to purchase the filters because 
of economic problems.
Table 31: Method adopted for water treatment in House

Parentheses indicate percentages; Source: Field Study.
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No. of Respondents

Name of the Method B.PARA LAKSHAM
Block Block Total

Cloth filter 1 - 1
(7) .(3)

Candle filter - 3 3
(2) (1)

Store water for some 7 2 9
time to settle

(4.7) (1.3) (3)

Processed water 8 27 35
(5.3) (18) (11.7)

None 134 118 252
(89.3) (78.7) (84)

Total 150 150 300
(100) (100) (100)

Method  adopted  for  water  treatment  in  the  House
90.00%

80.00%

70.00%

60.00%

50.00%Percentage of
Respondents 40.00% B.PARA

LAKSHAM
30.00% Total

20.00%

10.00%

0.00%
Cloth  filter Candle Store Others Nofilter

water  for Response
some  time
to  settle
Method



Awareness on Rain Water Harvesting

The table 32 discusses that 95 per cent of the respondents opined that rainwater is the best 
solution for the arsenic problem. They appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with community 
contributions.

Table 32: Rainwater harvesting is the best solution for arsenic problem

Parenthesis indicate percentage. Source: Field Study.

Responses
No. of Respondents Total

B.Para Block Laksham Block

Yes
138 147 285

(92) (98) (95)

No
12 3 15

(8) (2) (5)

To tal
150 150 300

(100) (100) (100)
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Information on Rainwater Harvesting

Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through department of public health engineering, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most of 
their arsenic related diseases could be prevented. It is noticed some of the houses were being 
constructed rainwater structures. The question was asked why the respondents wanted to 
construct rainwater structures. They answered because of high rainfall almost throughout the 
year in the area (Table 41).
Table 33: Information on Rain Water Harvesting

Source: Field Study; Parenthesis indicate percentages

Particulars
No. of Respondents

B.PARA LAKSHAM
Block Block Total

Through 37 34 71
PHE Dept.

(24.7) (22.7) (23.7)

Local NGO
47 58 105

(31.3) (38.6) (35)

Media
31 20 51

(20.7) (13.3) (17)
Through 35 38 73
public (23.3) (25 .3) (24.3)

Total
150 150 300

(100) (100) (100)

Information on Rain Water Harvesting
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40
20

0
Through Local NGO Media Through

PHED Public
Total 23.7 35 17 24.3
Laksham 22.1 37.7 13 27.2
B. Para 25.3 32.2 21.2 21.2
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Opinions on Marriages for Arsenic Affected Persons in Sample Villages

Out of 300 respondents, nearly 53 per cent opined that getting marriages for arsenic affected 
persons was difficult. The villagers in FGDs mentioned that they discourage marriages with 
arsenic affected persons and their opinions were that they might not survive long. They also said 
that a few women had taken divorce because of arsenic diseases with their husbands (Table 35).

Table 35: Opinions on Marriages for Arsenic Affected Persons in Sample Villages

Parentheses indicate percentages; Source: Field Study.
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Particulars
No. of Respondents

B. Para Laksham
Block Block

Total

Yes 71 71 142
(47. 3) (47.3) (47.3)

No 79 79 158

(52.7) (52.7) (52.7)
Total 150 150 300

(100) (100) (100)

Opinions on Wage Employment

Table 34 focuses opinions on wage employment for arsenic affected persons. More than 98 
per cent of the respondents opined that the arsenic affected persons did not get the wage 
employment as they could not work only a few hours. Due to lack of energy in the body they 
might work eight hours. Therefore, these persons were not provided  wage  employment  and 
were depending  on their  family  members  for sustenance.     
 
Table 34: Opinions on Wage Employment in Sample Villages

Parentheses indicate percentages Source: Field Study.

Particulars No. of Respondents
B.PARA LAKSHAM

Block Block Total
Yes 2 3 5

(1.3) (2) (1.7)

No 148 147 295

(98.3) (98) (98.3)
Total 150 150 300

(100) (100) (100)



Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Awareness on Sanitation Related Aspects
Table 36 shows that type of toilet used by the respondents. It was observed that 96 per cent 
of respondents were having individual sanitary latrines in their houses which were being 
used by all the members of the family. At present, in the sample villages. The reason is that 
utilisation of sanitary latrines were cent per cent.

     Table 36: Distribution by Type of Toilet Used

Parentheses indicate percentages; Source: study area

Cleansing of Toilets 
Bacterial contamination of water is widespread problem across the globe and it is a major 
cause of illness and deaths. It is equally important in promoting the sanitation in the country 
including sample villages. The table 37 is shown that cleaning of sanitary toilet was done by 
the all the family members of respondents. Further, it was showed that nearly half of the 
respondents viewed that men followed by women (43 per cent) involved in the cleaning of 
toilets. In addition, girls and boys, and servants had involved in cleansing of sanitary latrines.

Table 37: Status of Cleansing of Toilets

Source: Field Study; Parenthesis indicate percentages.
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Type of Toilet used
No. of Respondents

B. Para Laksham
Block Block Total

Individual 142 147 289
Sanitary Latrine (94.7) (98) (96.3)
Community 8 3 11
Latrine (5.3) (2) (3.7)
Total 150 150 300

(100) (100) (100)

Name of
Men Women

Girl
Boy Servant Totalthe Block Child

B. Para
65 67

(44.6)
6 3 9 150

(43) (3.8) (2.3) (6.2) (100)

Laksham
82  62 

(41)
7 - 1 150

(54.6) (4.5) (0.4) (100)

147 300

(48.8)
128 13 3 10

(100)Total (42.8) (4.2) (1.2) (3.3)



Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Chapter 5



Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 

References

Aguilar, M.F. 2010. 'Access to Safe Drinking Water in Cambodia: Available Sources and 
Point-of-Use Water Treatment.' Journal of Science and Health at the University of 
Alabama 7: 28-34.

Ahmad, K. 2001.'Report Highlights Widespread Arsenic Contamination in Bangladesh.' The 
Lancet 358 (9276): 133.

Alaerts G.J., N. Khouri, and B. Kabir. 2001. Strategies to Mitigate Arsenic Contamination of 
Water Supply. Washington, DC, USA: The World Bank.

Berg, M, H.C. Tran, T.C. Nguyen, H.V. Pham, R. Schertenleib, and W. Giger. 2001. 'Arsenic 
Contamination of Groundwater and Drinking Water in Vietnam: A Human Health 
Threat.' Environmental Science & Technology 35 (13): 2621-2626.

Bundschuh, J., M.I. Litter, F. Parvez, G. Román-Ross, H.B. Nicolli, J.S. Jean, C.W. Liu et al. 
2012. 'One Century of Arsenic Exposure in Latin America: A Review of History and 
Occurrence from 14 Countries.' Science of the Total Environment 429: 2-35.

Chakraborti, D, G.K. Basu, B.K. Biswas, U.K. Chowdhury, M.M. Rahman, K. Paul, T.R. 
Chowdhury, C.R. Chanda, D. Lodh, and S.L. Ray. 2001.  'Characterization of Arsenic 
Bearing Sediments in Gangetic Delta of West Bengal-India.' In Arsenic Exposure and 
Health Effects, 27-52. New York: Elsevier Science. 

Chakraborti, D, E.J. Singh, B. Das, B.A. Shah, M.A. Hossain, B. Nayak, S. Ahamed, and 
N.R. Singh. 2008. 'Groundwater Arsenic Contamination in Manipur, One of the Seven 
North-Eastern Hill States of India: A Future Danger.' Environmental Geology 56 (2): 
381-390.

Ding, Z., B. Zheng, J. Long, H.E. Belkin, R.B. Finkelman, C. Chen, D. Zhou, and Y. Zhou. 
2011. 'Geological and geochemical characteristics of high arsenic coals from endemic 
arsenosis areas in south-western Guizhou Province, China.' Applied Geochemistry 16 
(11): 1353-1360.

Finkelman, R.B., H.E. Belkin, and B. Zheng. 'Health Impacts of Domestic Coal Use in 
China.' Proceedings of the National Academy of Sciences 96 (7): 3427-3431.

Gurzau, E.S. and A.E. Gurzau. 2001. Arsenic in Drinking Water from Groundwater in 
Transylvania, Romania: an Overview. Oxford: Elsevier.

Hindmarsh, J.T. et al.. 1977. 'Electromyographic Abnormalities in Chronic Environmental 
Arsenicalism.' Journal of Analytical Toxicology 1 (6): 270-276.

Hoque, B.A., S. Yamaura, A. Sakai, S. Khanam, M. Karim, Y. Hoque, S. Hossain, S. Islam, 
and O. Hossain. 2006. 'Arsenic Mitigation for Water Supply in Bangladesh: Appropriate 
Technological and Policy Perspectives.' Water Quality Research Journal of Canada 41 
(2): 226-234.

Hsu, K.H., J.R. Froines, and C.J. Chen. 1997. 'Studies of Arsenic Ingestion from Drinking 
Water in North-eastern Taiwan: Chemical Speciation and Urinary Metabolites.' In 
Arsenic. 190-209. Netherlands: Springer.

IARC, 1987. 'Arsenic and Arsenic Compounds.' In IARC Monographs on the Evaluation of 
the Carcinogenic Risks to Humans. Supplement 7. 

Islam, N. 2000. 'Protecting Bangladesh's Environment: the Role of the Civil Society.' 
Journal of Social Studies: 34-63.

Jain.C.K. and R.D. Singh. 2012. 'Technological Options for the Removal of Arsenic with 
Special Reference to South East Asia.' Journal of Environmental Management 107:1-18.

Joya, S.A., G. Mostofa, J. Yousuf, A. Islam, A. Elahi, G. Mahiuddin, M. Rahman, Q. 
Quamruzzaman, and R. Wilson. 2006. 'One Solution to the Arsenic Problem: A Return 
to Surface (Improved Dug) Wells.' Journal of Health, Population and Nutrition: 
363-375.

Kapaj, S., H. Peterson, K. Liber, and P. Bhattacharya. 2006. 'Human Health Effects from 
Chronic Arsenic Poisoning – A Review.' Journal of Environmental Science and Health 
41 (10): 2399-2428.

Khalequzzaman, M., F.S. Faruque, and A.K. Mitra. 2005. 'Assessment of Arsenic 
Contamination of Groundwater and Health Problems in Bangladesh.' International 
Journal of Environmental Research and Public Health 2 (2): 204-213.

Khan. M.M.H. et al. 2008. 'Drinking  Water  Crisis  due  to  Arsenic Contamination in 
Bangladesh: Public Health Consequences, Mitigation Strategies and Sustainability.' In 
Agua Para la viday Salud Publica.

Liu, J., B. Zheng, H.V. Aposhian, Y. Zhou, M.L. Chen, A. Zhang, and M.P. Waalkes. 2002. 
'Chronic Arsenic Poisoning from Burning High-Arsenic-Containing Coal in Guizhou, 
China.' Environmental Health Perspectives 110 (2)): 119.

Mahmood, SA.I., and A.K. Halder. 2011. 'The Socioeconomic Impact of Arsenic Poisoning 
in Bangladesh.' Journal of Toxicology and Environmental Health Sciences 3 (3): 65-73.

Martin, T.A., and M.V. Ruby. 2003. 'In Situ Remediation of Arsenic in Contaminated Soils.' 
Remediation Journal 14 (1): 21-32.

Meng, X, GP. Korfiatis, S. Bang, and K.W. Bang. 2002. 'Combined Effects of Anions on 
Arsenic Removal by Iron Hydroxides.' Toxicology Letters 133 (1): 103-111.

Milton, A. H, S. K. Hore, M.Z. Hossain, and M. Rahman. 2012. 'Bangladesh Arsenic 
Mitigation Programs: Lessons from the Past.' Emerging Health Threats Journal 5, 
10.3402/ehtj.v5i0.7269 http://doi.org/10.3402/ehtj.v5i0.7269

NHMRC. 1996. Australian Drinking Water Guidelines. Australia: National Health and 
Medical Research Council, Australia.

N. Nahar and T. Honda. Arsenic Mitigation Technologies in Bangladesh: Evidence from the 
Literature.

Rahman, M., and O. Axelson. 1995. 'Diabetes Mellitus and Arsenic Exposure: a Second 
Look at Case-control Data from a Swedish Copper Smelter.' Occupational and 
Environmental Medicine 52 (11): 773-774.

Ratnaike, R.N.  2003. 'Acute and Chronic Arsenic Toxicity.' Postgraduate Medical Journal 
79 (933): 391-396.

Rahman. G. and Miah, M.A.M. 2002. Arsenic Contamination in Drinking Water in Kachua 
Upazila of Chandpur District: Problems and Programs for its Remedy: 1093-1103.

Sarwar, T.F. 2010. 'Leveraging International Law to Help Arsenic Mitigation Efforts in 
Bangladesh.' U. Pa. J. Int'l L. 32: 843.

Singh, M.K. and A. Kumar. 2012. 'A Global Problem of Arsenic in Drinking Water and Its 
Mitigation—A Review.' International Journal of Advanced Engineering Technology 3: 
196-203.

Shraim, A., N.C. Sekaran, C.D. Anuradha, and S. Hirano. 2002.  'Speciation of Arsenic in 
Tube‐well Water Samples Collected from West Bengal, India, by High‐performance 
Liquid Chromatography–Inductively Coupled Plasma Mass Spectrometry.' Applied 
Organometallic Chemistry 16 (4): 202-209.

Smith, A.H., Elena O.L., and M. Rahman. 2000. 'Contamination of Drinking-water by 
Arsenic in Bangladesh: A Public Health Emergency.' Bulletin of the World Health 
Organization 78 (9).

Tseng, C.H., C.P. Tseng, H.Y. Chiou, Y.M. Hsueh, .C.K. Chong, and C.J. Chen. 2002. 
'Epidemiologic Evidence of Diabetogenic Effect of Arsenic.' Toxicology Letters 
133 (1): 69-76.

USEPA, 1984. Health Assessment Document for Inorganic Arsenic. Washington, DC: 
USEPA, Office of Research and Development, EPA-600/8-83-021F.

Valentine, J.L., H.K. Kang, and G. Spivey. 1979. 'Arsenic Levels in Human Blood, 
Urine, and Hair in Response to Exposure via Drinking Water.' Environmental 
Research 20 (1): 24-32.

Wang, L.F., H.D. Liu, and F.F. Lin. 1993. 'Endemic Arsenism in a Village of Xinjiang: 
Epidemiological, Clinical and Preventive Studies for 9 years.' Endem Dis Bull 8: 71-79.

----------

46



Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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Results And Discussion

Bangladesh is a tropical country. More than 75 per cent of the population is living in rural 
areas, who are vulnerable to the arsenic contamination. The alluvial aquifer that underlies the 
Ganges- Brahmaputra river basin contains arsenic in mineral form and has been widely 
tapped for obtaining drinking and irrigation water. For the past two decades, the water from 
over a million tube-wells has been slowly getting poisoned in majority of the villages. It is 
recorded that in 1970, a few villagers first noticed something was wrong when dark spots 
spread across their bodies. In 1993, they had finally learnt that they were drinking arsenic 
contaminated water when official tests showed 95 per cent of the village tube wells were 
contaminated. Considering the above, an attempt was made to study the Government and 
Community Initiatives for mitigating and preventing Arsenic problem in drinking water, in 
two sample blocks, namely, Brahmanapara and Lakshyam of Comilla District, Bangladesh.

Results and Discussions 

Government Initiatives

 In order to deal with the Arsenic problem with utmost importance at the highest level, the 
Government of Bangladesh had formed an Inter-Ministerial Secretaries Committee on 
arsenic, which was chaired by the Principal Secretary. A National Committee of Experts 
(NCE) was also formed to support the Secretaries Committee on technical matters related 
to arsenic problem. The NCE was a multidisciplinary panel of experts of different 
academic institutions, research organisations, Government and Non-governmental 
agencies. These two committees oversaw the preparation of the National Policy for 
Arsenic Mitigation and Implementation Plan for Arsenic Mitigation in Bangladesh in 
2004.The committees have presently been combined into the National Arsenic Policy 
Implementation Committee and also known as National Arsenic Committee (NAC), 
which is chaired by the Principal Secretary and includes both technical experts and policy 
makers. The committee oversees and helps the multidisciplinary arsenic mitigation 
programmes to sustain the activities. Similar Arsenic committees had been formed at 
District, Upzila, Union and Village level.

 The Government with the support of UNICEF, World Bank and Swiss Agency for 
Development Cooperation had implemented the Bangladesh Arsenic Mitigation Water 
Supply Project (BAMWSP) recently in the sample villages of Upazila Parisads. This 
project was implemented through Department of Public Health Engineering (DPHE) in 
the arsenic affected sample villages. 

 Bangladesh Water Development Board (BWDB) was under Ministry of Water Resources 
had undertaken hydro-geochemical investigation of deep aquifers in different parts of the 

country including sample two blocks of Comilla District. Initially, BWDB started the 
programme in a few blocks of Madaripur and Noakhali districts and subsequently, it was 
extended to all the districts of the country. 

 Rural Development Agency (RDA) advocated deep tube well for drinking water supply 
converged with minor irrigation projects as it was being practiced in their action research 
villages. At present, arsenic free water is being supplied to the households with minimum 
water charges. However, this initiative was not risk-free as arsenic contaminated water 
would seepage into the deep water layers and contaminate it. 

 National Policy for Arsenic Mitigation aimed to provide a guideline for mitigating 
the effect of arsenic on people and environment in a holistic and sustainable way 
supplementing National Water Policy. National Policy for Safe Water Supply and 
Sanitation was fulfilling the national goals of poverty alleviation, public health and 
food security. 

 Arsenic Policy Support Unit (APSU) was under the Local Government Division (LGD) 
of the Ministry of Local Government, Rural Development & Cooperatives, which was a 
small unit to support the development of knowledge in key areas of importance for 
arsenic mitigation and to support coordination among various organisations working in 
response to arsenic related problems. The Department for International Development 
(UK) is providing financial and technical assistance to APSU. It regularly contracts 
short-term local and international consultants to undertake specific time-bound activities 
related to fulfil its mandate. 

 Implementation Plan for Arsenic Mitigation - A National Steering Committee was 
formed in order to oversee the implementation of the policies. The implementation plan 
emphasised issues related to safe water supply, health, agriculture as well as cross cutting 
issues. The plan had identified four alternative water supply technologies, viz., dug well, 
pond sand filters, rainwater harvesting and deep tube-wells for arsenic mitigation. The 
plan envisaged that the use of arsenic removal technologies was subjected to the 
verification by the environmental technology before widespread commercial deployment. 
The Plan identified three phases for mitigation - (i) Emergency phase - villages with over 
80% of tube-wells with arsenic above 50μg/l (ii) Medium-term response - villages with 
40-80% of tube-wells with arsenic above 50μg/l and (iii) Long-term response - villages 
with less than 40% of tube-wells with arsenic above 50μg/l. 

 In order to implement the policies and plans the following institutional arrangements 
were made – (i) All the district level hospitals had comprised separate arsenic units - 

ii Each Upazila level hospital, an arsenic unit was established involving trained Upazila 
Health and Family Planning Officer, Resident Medical Officer and Medical Officer 
and Community Health Workers (iii) At the Union level, a union health team with 
trained health workers was positioned. Union Parishad Chairman and Members had 
facilitated the activities of the health workers in arsenic patient management (iv) In 
all the medical college hospitals and national level hospitals, separate units for 

management of complicated arsenicosis patients including cancer cases, vascular 
complicacy were established (v) Private physicians, registered medical practitioners 
and health care providers should also be part of patient identification and 
management programme and should provide information to arsenic unit and should 
be encouraged to utilise the referral system. 

 The ground water samples from the tube-wells (once in six months), which were 
belonged to the households, were brought by the health fieldworkers to the water quality 
testing lab in the sample district. If arsenic is found from a particular tube-well, that 
tube-well was sealed or closed and marked with red paint within a day or two. In this 
context, the villagers mentioned in the FGDs that sometimes, they remove the seal and 
use as there was no alternative. In some cases, they install a deep tube-well.

 Group discussions with villagers of sample villages revealed that the villagers got the 
awareness on arsenic problems and its ill effects through continuous door to door 
awareness campaigns by the grassroots workers of Department of Public Health 
Engineering (DPHE) and health workers. And also, the villagers enhanced the 
knowledge on arsenic contamination through pamphlets, wall writings, TV 
advertisements, street plays. Further, members of Union Parisad, Upzilla Parisad and 
Zilla Parisad, community leaders, youth, and self-help groups had also disseminated the 
IEC messages in the meetings of villages.

UNICEF Initiatives
 In the recent past, the DPHE-UNICEF had implemented a community based pilot arsenic 

mitigation project in the sample villages by involving national and local level NGOs and 
Local Government institutions. For this project, the financial assistance was provided by 
UNICEF. The project emphasised on an integrated approach for creating awareness 
among the people, screening of wells, identification of patients and providing alternative 
safe water options in the arsenic affected villages. Dug wells, pond sand filters, rainwater 
harvesting, deep tube-wells and piped water supply systems were provided as alternative 
safe water options in the sample villages. 

 The Directorate of Health Services (DGHS) under the Ministry of Health and Family 
Welfare worked with UNICEF in the country including sample blocks for the screening 
of arsenicosis patients. DGHS has developed the arsenic patient identification and patient 
management protocols with the financial assistance of WHO. The DGHS provided 
almost 2,000 doctors and 20,000 field health workers for diagnosis and management of 
arsenicosis patients and conducted awareness campaign through the Government health 
care providers.

Initiatives of Non-Governmental Organisations (NGOs)

 A good number of Bangladesh based NGOs and International NGOs, namely, Asia 
Arsenic Network, World Vision, NGO Forum for DWSS, Dhaka Community Hospital, 

BRAC, Care Bangladesh, IDE Bangladesh and Water Aid Bangladesh, Community 
Based Organisations and Academics had also initiated the mitigation and preventive 
measures for the arsenic problem in various rural areas of the country including sample 
villages. They also created awareness among the people in sample villages as well as in 
other villages of the country through IEC materials such as Television advertisements, 
small stories, radio features, posters, flipcharts, stickers, and wall writings.

 DANIDA (NGO) had implemented arsenic mitigation in five districts including Comilla 
district including sample blocks. Under this project, a number of deep tube-wells were 
installed in arsenic affected villages (including sample villages) as an alternative source 
of safe water supply.

Initiatives of Training Institutions and Universities

 A good number of action research projects had also been initiated by Bangladesh 
Academy of Rural Development (BARD) and Rural Development Academy (RDA). In 
addition, Bangladesh University of Engineering and Technology (BUET), International 
Training Network-BUET, Dhaka University, Jahangirnagar University, Rajshahi 
University, Columbia University, Texas University, Cornel University, United States 
Geological Survey and British Geological Survey have undertaken some critical research 
into the source of contamination, alternative safe water supply options and 
characterisation of the Pleistocene aquifer. The results had been disseminated in different 
international and national forums.

Initiatives of Development Partners

 Development partners such as World Bank, SDC, Sida, AusAID, DANIDA, UNICEF, 
JICA WHO, UNDP, USAID, DFID, Rotary Club etc., have been providing financial and 
technical support to Government Organisations to fight against Arsenic problem in the 
country including sample villages.

Local Government Initiatives

 The local Government system in Bangladesh has three broad types or categories urban, 
rural and special areas. The local government for urban areas has only one tier, which 
is known as Municipality or City Corporation. The rural local Government has four 
vertical tiers – Gram Sarker/Parisad, Union Parisad, Upazila Parisad and Zila 
Parisad (Ahmed  2000).

 The Chairpersons and members of the sample Unions have been taking active part in the 
arsenic mitigation measures. Further, they are supporting the officials concerned and field 
staff of DPHE in identifying the arsenicosis patients and contaminated swallow tube wells. 

 Due to Local Government initiation, the elected members had attended in the training 
courses and workshops on arsenic contamination and safe drinking water organised by 

Bangladesh Academy of Rural Development (BARD). In the workshops and training 
courses, the elected representatives upgraded their knowledge on Arsenic problem in the 
sample villages. Information disseminated by BARD shows that 80 and 94 per cents of 
tube wells in Brahmaputra and Lakshyam Blocks were contaminated with Arsenic, 
respectively. Further, they were informed that higher number of (3063) arsenic patients 
were found in Lakshyam than Brahmaputra (62) block. 

 Upazila Parisad (UZP), second tier of local governance system, is a political and 
administrative unit. All the service delivery agencies are present at UZP level. Among 
them, health and family welfare including drinking water is one of the subjects delegated 
to UZP. The elected members of sample UZPs said that the Government of Bangladesh 
(GOB) had considered the arsenic contamination as a serious public health issue. 
Because of this, the elected members extensively disseminated the message in the 
villages – ‘not to drink the arsenic contaminated water’. 

 The elected representatives had involved in the process of arsenic mitigation measures 
with the officials concerned of DPHE, health and family welfare, physicians, local and 
International NGOs. 

 Zilla Parisad publishes a District Plan Book including Arsenic mitigation and preventive 
plans in the month of December, every year. This book is treated as a guideline for all the 
partner organisation of the Zila Parisad. As per records of Zila Parishad of Comilla, there 
were existing 109980 tube wells as on April, 2012. Among them, nearly 95 per cent of 
tube wells, which includes tube wells; shallow tube-wells; Tara shallow tube wells; deep 
tube-wells; Tara deep-wells; and Ring wells were functioning and remaining tube wells 
were not functioning.

Community Initiatives

 Community Initiatives have become popular in development discourse and practice, 
particularly in Comilla District of Bangladesh and in relation to water resources 
management. Greater involvement of community in decision-making, implementation 
and evaluation of water management practices has increased efficiency and equity in 
water projects. 

 The Community initiatives in the sample villages in reducing arsenic have been recorded 
by using FGDs, GDs and Personal Interviews. In the analysis of personal interviews of 
elders stated that they were encouraged by the Government Officers to initiate rooftop 
rainwater harvesting to solve arsenic problem in the drinking water in their houses as the 
sample villages received plenty of rainfall from the monsoon winds of the Bay of Bengal, 
which hit the region in the first week of June itself. 

 The community interventions such as peer group pressure, one to one discussion etc. 
made to solve a number of social problems of arsenic patients such as discrimination 
against women, exclusion marital problems etc.  

 The community had preferred to initiate household based and community based alumina 

method for mitigating arsenic in sample villages. It is also learnt that the community was 
showing interest on ‘Willingness to Pay’ for piped water supply, which can provide a 
sustainable solution to the arsenic problem in the sample villages. 

 The selected youth was imparted training on water testing by DPHE. In addition, water testing 
kits were supplied by the Government to each sample village. It is noted that the youth are 
able to test the water and the same report is being sent to the DPHE on regular basis. 

 Communities in the sample villages have been using traditional methods in identifying 
arsenic from the borewells. For Example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis.

Socio-Economic Characteristics of Respondents and their Views on Drinking Water

 It is known fact that women and girl children are the water carriers in South Asian 
Countries including sample district of Bangladesh. In the whole sample size (300), nearly 
83 per cent of the respondents represented females and 17 per cent were males. 

 Nearly 28 per cent of respondents belonged to the age group of 46 to 55 years followed 
by 26 per cent of the age group of 36-45 years. Further, age group of 65 years above 
represented 6.3 per cent respondents and youth represented only 5 per cent. It was noted 
from FGDs that 46-55 age group respondents were suffering from arsenic related 
diseases. The reason mentioned by them was that they have been consuming arsenic 
water for more than 10 years. 

 Majority of the respondents’ marital status was married and only a few respondents were 
unmarried. Nearly 05 per cent of them belonged to the category of widows. The FGDs 
revealed that some their husbands died with arsenic problems. It was observed that a few 
males/females had taken divorce as their wives/husbands had been suffering from arsenic 
problems in the sample villages. The inference is that arsenic related diseases are 
resulting in social problems like divorce and ostracising of people. 

 About 75 per cent of the respondents were literates. Of them, 13 per cent studied up to 
10th standard (high school) followed by 14 per cent of them were studied 12th standard 
(higher secondary). Graduates and Post-graduates represented 03 and 1.7 per cent 
respectively in the sample villages. The FGDs with respondents revealed that education 
was the top priority among the respondents. The concept was that everybody should 
study and that was the prerequisite in the sample villages. Girl child education was also 
given priority among all the respondents. The Government of Bangladesh was working 
hard for improving literacy levels through Governmental programmes. 

 It is evident that nearly 95 per cent of the respondents were having own houses. The 
analysis indicated that 100 cent of respondents in the sample villages of Laksham block 

were having own houses. Further, it was noticed that nearly 88 per cent of the 
respondents were residing in asbestos/tin-sheet houses followed by only 8.3 per cent of 
the respondents were living in houses covered with RCC roof, 2.3 per cent were living in 
houses covered with tiles and rest was living in huts. It is observed that those who were 
living in the houses covered with RCC roof were only having proper drainage facility and 
rest have poor drainage facility. 

 Expenditure on Basic Minimum Services such as food, children education, Health, 
entertainment, transportation, cloths among the respondents. The analysis is shown that 
more than 50 per cent of annual expenditure was on food followed by health (15.6 per cent). 
The health expenditure was mainly being spent on Arsenic related diseases. Also, they were 
also spending their income on children’s education. It is noticed that a small portion of their 
income is kept aside as their savings. 

 The sources of drinking water supply is categorised into four. They were tap connections, 
open wells, hand pumps and tanks. Majority of respondents depended on hand-pumps/ 
bore-wells for their drinking purposes followed by tap connections (6.7 per cent). It was 
observed that middle and poor class people depended on hand pumps. The GDs with 
villagers revealed that only a few had the taps connections in their homes. It is recorded that 
there was a drinking water problem prevailing in summer months to some extent. 

 Distance for travel for drinking water source indicated that 96 per cent of respondents they 
fetch drinking water from within compound as the hand-pumps were available. FGDs 
brought out that the hand pumps flush out arsenic in summer months. Only 2.7 per cent of 
respondents walk nearly 2.5 km for fetching the drinking water. 

 Seasonal availability of drinking water showed that more than 90 per cent of the 
respondents expressed their views that there is no problem of drinking water in all the 
seasons. The reason was that ground water table was high in the sample villages but 
arsenic was found in the ground water. However, 8 per cent of them said that in summer 
season there was drinking water scrunch. In the some of the lanes of sample villages, the 
ground water is gradually receding.

 About 62.3 per cent of the respondents were using hand-pump water for their cooking 
purpose followed by the well and hand-pump. In addition, 11.3 per cent of them fetching 
water from tanks followed by taps (3.7 per cent), which were being used for cooking 
purpose. The FGDs with villagers revealed that they knew about arsenic contamination 
in ground water/hand-pumps but there was no alternate. 

 It is noticed that an average 68 litres were being used by each respondent’s family (family 
size is 6 persons approximately) in the sample villages. This 68 litres were used for 
drinking, cooking, bathing and washing purposes. Analysis indicated that more water 
was used for bathing purpose. 

 About 51 per cent of them were working in their own agriculture fields followed by 
self-employment (7.7 per cent). In addition, 10 per cent of respondents were home makers 
followed by agricultural labour (8 per cent). A few respondents’ employment was fishing. It is 
observed that majority of the respondents were getting employment from agricultural sector. 

 It indicated that Mean Depth of Water Availability in the study district especially in 
sample blocks - 225.48 feet and Laksham 223.10 feet. The water depth plays a vital role 
in Arsenic contamination. 

 About 96 per cent of respondents were having individual sanitary latrines in their houses, 
which were being used by all the members of the family. At present, there is no open 
defecation in the sample villages. The reason is that utilisation of sanitary latrines was cent 
per cent. Cleaning of sanitary toilet was done by the all the family members of respondents.

Respondents Awareness on Arsenic Problem

 It is significant to note that about 87.3 per cent of the respondents were aware about 
potable drinking water (free from germs and chemical contamination like arsenic) 
followed by 4.7 per cent of them stated that potable drinking water was, which ‘looks 
clean and clear’ and 4.7 per cent of the respondents were expressed their views that 
potable drinking water was, ‘it looked clear’, ‘it tasted good’ and ‘it was free from germs’. 
The analysis indicates that the respondents were having awareness on potable drinking 
water in both sample blocks. However, the awareness is slightly higher in block than in 
Laksham block. It is noticed that the respondents got awareness from the continuous IEC 
programmes of Public Health Engineering Department, Government of Bangladesh.

 About 79 per cent of the respondents mentioned that they were not getting supply of safe 
drinking water from their hand-pumps (owned by individual) as the hand-pumps were 
contaminated with Arsenic problem, whereas rest expressed that they were getting safe 
drinking water supply of drinking water from hand-pumps, which were installed by the 
Government. These respondents had appreciated the Government initiatives in the 
sample villages. It is noted that getting supply of Safe Drinking Water was higher in 
block than in Laksham block. 

 More than 85 per cent of the respondents had expressed their views that the quality 
maintenance consistently of drinking water was a major challenge because of lack of 
financial allocations for maintenance. However, the GDs and FGDs of villagers revealed that 
financial allocations from Government had been increasing for water quality maintenance. 
Further, international agencies like UNICEF had allocated funds for quality surveillance. 

 More than 95 per cent of respondents were having awareness about Arsenic prevailing in 
their hand-pumps. 

 Nearly 97 per cent of respondents viewed that water causes different types of diseases 
like kerotosis. 

 More than 90 per cent of respondents opined that people suffered from itching, if they 
had drunk the hand pump water. 

 About 88 per cent of respondents expressed their views that people would die, if they had 
drunk arsenic contaminated water for a period of five years. 

 About 83 per cent of respondents opined that arsenic patients’ skin was seen as black and 
greyish spots. 

 About 60 per cent of the respondents were having awareness that consumption of arsenic 
water by domestic animals (cows, sheep, goats, oxen) would create health problems such 
dry skin, reducing milk yield, losing weight, to domestic animals and remaining 
respondents did not have awareness on this subject. Further, 47 per cent of them viewed 
that arsenic water affects the crop production.

 About 84 per cent of the respondents expressed that they could afford for medical 
treatment if the arsenic diseases were in the initial stages, followed by 9 per cent of them 
viewed that they could not afford the money for medical treatment as their income levels 
were low. 

 All the respondents viewed that they were getting information regarding Arsenic problem 
from various sources, such as Newspapers, Television channels, Family members, NGOs 
etc. The analysis indicated that 42 per cent of the respondents expressed that they were 
getting information mainly from Television channels followed by NGOs. The FGDs with 
concerned officials brought that the Government of Bangladesh had been spending a 
significant amount to disseminate the information for creating awareness towards arsenic 
problem. National and International NGOs and family members of respondents were also 
playing a pivotal role in this regard. 

 About 84 per cent of the respondents were not doing any water treatment at household 
level and were drinking water directly. Only a few respondents were using the filters at 
household level, cloth filtering etc. The observations are that they were unable to 
purchase the filters because of economic problems. 

 More than 90 per cent of the respondents opined that rainwater is the best solution for the 
arsenic problem. Further, they appealed to the Government to provide financial 
assistance in construction of rainwater harvesting structures to households with 
community contributions. 

 Nearly 70 per cent of the respondents said that that they were getting the information on 
rainwater harvesting through public health engineering department, local NGOs, Media 
and public. They also mentioned that the rainwater could be drinkable because this most 
of their arsenic related diseases could be prevented. It is noticed some of the houses were 
being constructed rainwater structures. The question was asked why the respondents 
wanted to construct rainwater structures. They answered because of high rainfall almost 
throughout the year in the area. 

 More than 98 per cent of the respondents opined that the arsenic affected persons did not 
get the wage employment as they could not work properly. Due to lack of energy in the 
body they might work only a few hours. Therefore, these persons were not provided wage 
employment and were depending on their family members for sustenance. 

 Nearly 53 per cent opined that getting marriages for arsenic affected persons was 
difficult. The villagers in FGDs said that they discouraged marriages with arsenic 
affected persons because they might not survive a long period. A few women had taken 
divorce due to arsenic diseases with their husbands. 

Suggestions

 There is a need to increase water quality monitoring and surveillance at least once in two 
months as green marked tube-wells may also fall under the category of red mark. Also, 
there is a need to establish water quality testing labs at Union level for effective 
mitigation management of arsenic contamination. 

 The community should be involved in water quality testing with the provided water 
testing kit especially youth should be trained in testing. Such monitoring by the 
community in localised areas along with simple technical knowledge of disinfection 
probably guarantees the sustenance of water quality in the future in the villages. 

 All the Development Programmes of Ministries of Rural Development, Health, Water 
(Public Health Engineering) of Government of Bangladesh, National and International 
NGOs, CBOs, Activists etc. should be converged and to be made only one programme to 
mitigate arsenic problem in the villages. 

 A National Ground Water Mapping and Management Plan and complete data base are to be 
prepared for getting the information and insights of the aquifer system of Bangladesh. This 
will help to support effective mitigation, monitoring and surveillance of arsenic problem. 

 The community should be encouraged to take up household-based and community-based 
alumina method for mitigating arsenic. 

 Ensuring safe drinking water at the door step can be thought of a system of cost recovery, 
pricing, and economic incentives/disincentives is necessary to balance the demand and 
supply of water. The Below Poverty Line people should be exempted from the paying for 
the water. 

 Rooftop rainwater harvesting should be given top priority in the sample villages. The 
Government of Bangladesh should distribute minimum 5,000 litre containers to store the 
rainwater to each household. The Government should also encourage the communities to 
contribute (15 per cent) for containers, which brings ownership among the villagers. 

 Traditional methods in identifying arsenic from the bore wells should be encouraged and 
disseminated to the villagers. For example - some leaves of Guava tree can be taken into 
the hands and squeezed them. Subsequently, the squeezed leaves can be dropped into the 
glass of water from a new/old borewell for testing the arsenic. If the glass of water turns 
dark, then, it can be said that the bore well water contains arsenic. This is a primary 
testing to find out arsenic in the newly or old bore wells. After that, the water can be sent 
to district water quality testing laboratory for further analysis. 
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