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Abstract— Arsenic contamination in the groundwater of 

Bangladesh is of major concern due to the high reliance on 

groundwater for drinking water, large levels of groundwater 

extraction for agricultural purposes and the impact of climate 

change depleting the groundwater table. Although the 

Sitakunda Distract was earlier considered to be free from 

Arsenic contamination, recent experimental data shows the 

Sitakunda District has high Arsenic concentrations. The 

objective of this work was to identify the Arsenic affected 

wells in the Sitakunda District, Chittagong, map them in QGIS 

mapping software and updated Bing imagery using GPS 

coordinates from GPS Devices and to explore the potential 

relationship between the present data with past data. The 

Sitakunda District region wells examined in this study 

determined the Arsenic concentration to be in the range of 

100-500+ ppb which is much higher than the World Health 

Organization limits (10 ppb) and Bangladesh limit (50ppb). 

The generated maps in QGIS showed the randomly selected 

tested tubewells with satellite imagery and their corresponding 

elevation, yet no precise correlation between Arsenic 

contamination and land elevation was determined. The results 

of this study and corresponding satellite map has the potential 

to identify Arsenic contaminated tubewells for the community 

members. Future investigations will explore the development 

of suitable low-cost water treatment technologies to remove 

the Arsenic contamination. 
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I.  INTRODUCTION 

Arsenic is an element that occurs naturally and is widely 
distributed in the crust of the earth. In the environment, arsenic 
is combined with oxygen, chlorine, and sulfur to form 
inorganic arsenic compounds. These forms are usually in 
complex form but when the bonds between these complex 
molecules break, arsenic can be free and be mixed with both 
soil and water.  

Drinking water which has high level of arsenic for a long 
period, leads to arsenic poisoning or the disease named 

arsenicosis and many more other diseases such as, lung cancer. 
Because of these catastrophic impacts, it is very crucial to test 
and determine if any groundwater plate is contaminated with 
arsenic or not. Though the tests of arsenic can be done and 
presented through statistics, in an area, it is significant to 
represent these results in a visual form that can be 
understandable to the common people and policy makers.  

GIS mapping is one effective method to provide policy 
makers and local officials concrete data on the location of the . 
The abbreviation of “GIS” is “Geographic Information 
System” and “Mapping” refers to the process of making maps. 
GIS Mapping is the process of making maps of geographic 
locations or coordinates.  

Through the process of mapping we can identify many 
issues of different areas of studies such as, environmental 
issues, natural disasters, infrastructure problems and so on. 
This work used GIS mapping for locating arsenic affected 
wells in areas of Sitakunda so that safe water can be supplied to 
the households and people of the Barayadala, Sitakunda 
community and also try to see if there is any relation between 
land elevation and concentration of arsenic in the water through 
mapping.  

II. LITERATURE REVIEW 

Bangladesh has been facing issues with arsenic in the 
groundwater for decades. During the mid-1960s, the life 
expectancy at Bangladesh was 46 years [1]. This low rate was 
due to the occurrence of premature deaths in the country caused 
by life-threatening diseases such as, diarrhea, cholera, typhoid 
and many others which occurred from surface water intake [1].  

To solve these issues, the aid agencies, governments of 
Bangladesh and private individuals came forward with the idea 
of constructing deep tube wells across the country. They started 
to construct 8-12 million deep tubewells across the country for 
providing microbial free safe drinking water to the people [2]. 
By the year 1995, there were 97% people of Bangladesh, out of 
120 million, who were drinking water from these tubewells [3]. 
Currently, Arsenic contamination continues to be a public 
health challenge in Bangladesh [4].  
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Although the people survived from the microbial diseases 
due to drinking water from deep tube-wells, an unexpected 
problem of arsenic contamination arose. Since heavy metals in 
the aquifers were not anticipated, nor identified during 
construction. In 1993, the first case of arsenic poisoning was 
detected in Dhaka Community Hospital [5]. In 1997, the first 
national-scale map of As concentration in Bangladesh's 
groundwater was produced which showed that 45% of the areas 
of Bangladesh had arsenic concentrations greater than 50 µg/L 
which is the national standard [6].   

Another risk assessment which was done in 2003 showed 
that 28 million people of Bangladesh were drinking deep tube 
well water that exceeded national standard [7]. This chronic 
exposure of As resulted in skin cancer, arsenicosis, melanosis, 
leukomelanosis, keratosis, hyperkeratosis and nonpitting edema 
[6, 8]. Due to these reasons, it became a necessity to measure 
and monitor Arsenic in the constructed tubewells. 

A. Justification of the Study 

Arsenic poisoning in drinking water in Bangladesh has 

already been identified as one of the world’s greatest 

humanitarian disasters. According to Chemist without 

Borders, an international organization which has been working 

with arsenic issues of Bangladesh for years, 35-77 million 

people are at risk from arsenic contamination of water out of 

150 million people of Bangladesh. It is estimated that at least 

1-5 million children are at risk of death by arsenicosis by 2030 

[9]. So, this problem needs to be brought into serious 

consideration as soon as possible. Because of all these reasons, 

it is very important for the citizens and governments of 

Bangladesh to know the places and wells which are arsenic 

contaminated.  

 

Studies for improved water treatment can be used to 

address the Arsenic contamination [10] based on the presence 

of Arsenic contamination. The Arsenic contamination can also 

permeate between the soils, groundwater system and rock 

structures, therefore, a thorough understanding of the porous 

rock and soil structures [11-14] in Bangladesh are needed. 

Rapid structures to support the water treatment systems 

composed of carbon fibre reinforced fibre structures [15-18] 

can also be used. Furthermore, the impacts of climate change 

are likely to exacerbate the challenge of Arsenic 

contamination in soils [29-33].  

 

This case study shows field data from deep tubewells 

from Sitakunda area that have identified arsenic 

contamination. The data will also be converted to visual 

representation as maps which will help the government and 

non-government organization to locate the affected areas and 

plan for providing safe drinking water delivery routes for the 

people living in that community. 

 

III. METHODOLOGY  

The area of Sitakunda is vast and so an area needed to be 
chosen for the research. Based on secondary data from Chemist 

without Borders, the area of Bariadyala was chosen for the 
study area (Figure 1). 

A series of measurements were made of the Arsenic from 
the tubewells in the Bariadyala area using Hatch Kits. The 
Arsenic levels were above both the WHO limit and the 
Bangladesh limit. In the elevation map (Figure 2), the variation 
of concentrations is shown to be non-correlated with elevation 
in this specific Bariadyala area.  

Mapping for finding toxic metals has been previously done 
for different countries. Peng et al. [33] have recently done 
similar mapping projects for the soils of Qatar. Peng et al.’s 
research [33] focused on different parameters (soil and 
groundwater), the mapping approach outlined here are similar.  

 

 

Figure 1.  Map of the Bariadyala area in the the Sitakunda District, 

Chittagong, Bangladesh  

IV. RESULTS AND DISCUSSION 

The results from this study, which measured the 
concentration of Arsenic in the Bariadyala area of the 
Sitakunda District, show many wells are above the limits from 
WHO (which is 10 ppb) and Bangladesh (which is 50 ppb). 
The percentage of wells with Lower concentration (0-200 ppb) 
was 40.63%, Medium Concentration (200-300 ppb) was 
25.00% and High Concentration (301-500 ppb) was 31.25%. 
Figure 2 shows how the arsenic concentration related to the 
elevation of the land.  

The purpose behind collecting the elevation data was to see 
if there were any relationship between the Arsenic on the 
ground with its elevation. There appears to be no direct 
correlation between the elevation and the concentration. 
Further studies are required to identify the spread of the arsenic 



   

contamination, to select appropriate remediation measures, and 
to investigate the impact of the arsenic on the health of 
residents and the safety of the food grown in these regions. 

 

 

Figure 2.  Arsenic contamination in the Bariadyala area tubewells   

V. CONCLUSIONS 

In this case study, the concentration of Arsenic was 
measured for the Bariadyala area of the Sitakunda District and 
shown using QGIS maps. Although no direct relationship 
between land elevation and arsenic concentration was found, 
further research can investigate the correlation of the Arsenic 
levels in the water and soil in the broader Sitakunda region.  

The results of this research can impact the lives of 
3.5 Million people living in Sitakunda, 92% of which drink 
tubewell water. The data derived from this research and the 
generated maps can be used by environmental authorities and 
land managers for identifying solutions to treat Arsenic 
contamination. Future work will focus on low-cost means of 
treating Arsenic contamination in drinking and irrigation water 
for these communities. 
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