
 

A Bacteriological Water Quality Issue: Rohingya “Forcefully Displaced Myanmar Citizen” Camp in Cox’s Bazar, 

Bangladesh 
 

 

Background: An estimated 671,000 Rohingya people have come to 
Bangladesh from Myanmar’s Rakhine State since 25th August 2017. This has 
increased the total Rohingya population to 884,000 in 13 camps in Cox’s 
Bazar district. Newly arrived Rohingya peoples are living in spontaneous 
settlements, and there is an increasing need for humanitarian assistance; 
including shelter, clean water, and sanitation for about 1.16 million people. 
Collectively the sector has installed 6057 water points and 50,087 emergency 
latrines.  

Purpose of the Report: This factsheet provides the information on the water 
quality (by testing faecal coliforms, Escherichia coli and electrical 
conductivity) results obtained from forcefully displaced Myanmar citizen 
camps by a blanket sampling.  
 
Summary: This factsheet is aimed to provide evidence-based information on 
microbiological and chemical quality of drinking water collected from the 
Rohingya camps in Cox’s Bazar. Throughout the project duration, water samples were collected from 3527 water points 
(tube wells, tap stands and water trucks). Many people do not practice hygiene properly while collecting water from tube 
wells. Usually they insert the water collection pot into the mouth of the tube wells. Therefore, microorganisms present in the 
brim of the water collection pot may get in contact with the tube well mouth and gradually they can make a biofilm over there 
and thus increasing the risk of contamination of water during collection afterwards. Moreover, many people touch the tube 
well mouth with dirty hands even after defecation which increases the chance of introducing fecal microorganisms in the 
tube well mouth. To get the actual scenario whether the source water is really contaminated or the contamination is 
occurred due to malpractice, samples were collected before and after decontaminating the mouth of the tube wells. 
Normally the water of deep aquifers is microbiologically safe to consume but secondary contamination occurs during water 
collection, transportation, preservation and point of use. Therefore, it is important to check the water quality at point of use 
water from the households. As the Rohingya population is living in densely crowded area and a single water point is shared 
by a quite large number of people, so it is not possible to check water quality from every household. Thus, we have planned 
to test water quality from two households who are using water from the same source. 
Sample collection was started from 5th March, 2018. The samples were transported by air shipment from Cox’s Bazar to the 
Environmental Microbiology Laboratory of icddr,b; Dhaka maintaining cool chain and processed according to the standard 
procedures. As microbiological indicators, faecal coliforms and E. coli were enumerated; and electrical conductivity was 
measured as the primary concept of the load of dissolved chemical parameters in the water body.  
 

    

 
  
Importance of microbiological testing: Water is essential to sustain life, and 
a quality (adequate, safe and accessible) supply must be ensured to all. Water 
is unsafe for human consumption when it is contaminated with pathogenic 
microorganisms. The high prevalence of diseases such as diarrhoea, typhoid 
fever, cholera and bacillary dysentery among the population has been traced to 
the consumption of unsafe water and unhygienic production practices of 
drinking water (Mahbub et al. 2011; Mead et al. 1999). The most dangerous 
form of water pollution occurs when faecal contaminants enter the water supply. 
Pathogens such as Salmonella spp, Shigella spp, Vibrio cholerae and 
Escherichia coli being shed in human and animal faeces, ultimately find their 
way into water supply through leaching of improperly treated sewage into 
ground water (DiPaola 1998). Inadequate sanitation and unhygienic practices 
account for the major source of microbial contamination of any potable water 
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Figure 1: Ways of Bacteriological contamination of water
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 1.16 million people living within 4 
square kilometer area of refuges 
camp 

 290,000 population density per 
square kilometer 

 On an average 192 people getting 
water from one water point 

 On an average 24 people using 
one latrine 

 75% tube wells are shallow depth, 
around 30-40 meter 

Demographical Facts and Figures

 

Waterborne disease outbreaks including 

diarrhea, dysentery, typhoid, cholera etc. 

are due to consumption of unsafe water. 

 

Unhygienic water handling practices and 

poor sanitation will worsen the situation. 

  

Major Health Impacts 



(Mahbub et al. 2011). Microbiological water analysis is a method of analyzing water to estimate the numbers of microbes 
present and, if needed, to find out what sort of microbes they are. It is very expensive and time consuming process to test 
all the possible microbial pathogens in water, so a single group of microorganisms that come from the same source as 
human pathogens is used to indicate the presence of pathogens. In 1914, the U.S. Public Health Service adopted the use of 
coliforms bacteria as “indicator microorganisms” to indicate the presence of faecal contamination in water. Ideally, if 
indicator microorganisms are detected in a substance, it indicates the presence of faecal contamination and therefore, 
possible presence of pathogenic microorganisms in the water. 
 
Methodology:   

  
Testing Results (From 5th March to 6th August 2018) 
Up to 6th August 2018, a total of 14522 samples were processed in the 
Environmental Microbiology Laboratory, icddr,b. 3527 source water points 
(tubewells and other sources) and 6279 households were covered in this 
period. After analysis, overall 5954 samples (47.04%, n=12656) were found to 
be contaminated with faecal coliforms and 2683 samples (21.2%) with E. coli. 
Interestingly, Faecal coliforms were detected in 898 (28.14%, n=3191) samples 
collected before decontamination of the mouth of the tubewell, however after 
decontamination of the tubewell mouth, only 412 (12.93%, n=3186) samples 
were found contaminated. Moreover, E. coli were detected in 338 (10.59%, 
n=3191) samples collected before decontamination of the mouth of the 
tubewell, and only 168 (4.77%, n=3522) samples were found contaminated 
after decontamination of the tubewell mouth. In compared to source water, 
contamination level of household point of use water samples were worse; 4644 
samples (73.96%, n=6279) were found contaminated with faecal coliforms 
and 2177 samples (34.67%) were contaminated with E. coli.  
 

 
 
Figure: Overall scenario of Feacal and E. coli contamination (% frequency) 
 

Mapping Water Options

• Labelling each water option with 
Unique ID

•Recording the GPS location and 
archeiving the photograph of the 
water point.

Sample Collection

• Two samples from each water 
source (a) before decontaminating 
the mouth of the tubewells (b) 
after decontaminating the mouth 
of the tubewells

• Two household samples for each 
tubewell

• 5% duplicate of total samples

Sample Transportation

•Maintaining temparature within 4 
to 10°C using  insulated cool box 
with sufficient amount of ice packs

•Processing the samples within 24 
hours of collection

Microbiological Analysis
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 Total tested samples: 14522  
 Before decontamination of tubewell 

mouth: 3191 
 After decontamination of tubewell 

mouth: 3522 
 Household point of use water 

samples: 6279 
 Duplicate samples 5.2%: 678 
 Laboratory duplicate, field blank 

and lab blank samples: 852 

Key Facts and Figures 

 
 
Collection and transportation of the samples 
following standard procedures maintaining cool 
chain. 
Collection of samples during rainy season. 
 
Ensuring intervention to prevent spreading of 
water borne diseases. 

Major Challenges 



. 
Figure: Month End trend of Feacal and E. coli contamination (% frequency) 
 
Conclusion: 87.07% of the water samples collected after decontaminating the mouth of the tubewells is free from faecal 
contamination and it indicates that most of the underground acquirers are safe. Secondary contamination might occur 
during collection and storage of water due to inadequate knowledge and lack of personal and domestic hygienic practices. 
Therefore, necessary measures should be taken to build up the awareness on proper hygienic practices and the 
contaminated sources should be treated by a suitable method to provide safe water. 
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For Further Details or Query: 

 Dara Johnston, WASH Section Chief, UNICEF, Email: djohnston@unicef.org 
 Martin Worth, WASH Manager, UNICEF Bangladesh, Cox’s Bazar, Email: mworth@unicef.org  
 Dr. Zahid Hayat Mahmud, Associate Scientist & Head, Environmental Microbiology Laboratory, Email: 

zhmahmud@icddrb.org 
 Syed Adnan Ibna Hakim, WASH Officer, UNICEF Bangladesh Country Office, Email: saihakim@unicef.org  
 Dhruva Majagaiyan, WASH Specialist, UNICEF Bangladesh – Cox’s Bazar; Email: dmajagaiyan@unicef.org  


