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Abstract 

 
 
 
Water pollution management in the Buriganga River, which encompasses the south-

western periphery of the capital city Dhaka, has been a major concern for the Government 

of Bangladesh at least for the last two decades. Several policies based on direct regulatory 

measures have been adopted by the government in different times to address this issue. In 

spite of this, no significant improvement in the river water quality has been achieved. In 

addition, an updated, detailed and systematic analysis of water quality along the full 

length of the river has not been conducted for some time.  

 

Hence, this research aimed to postulate a new management system to control pollution in 

the Buriganga River based on a recently conducted qualitative and quantitative 

assessment of river water and wastewater that are discharged into the river. The study 

also aimed to evaluate the existing system for river pollution control and to determine the 

economic costs that are likely to result under alternative policy instruments for pollution 

mitigation, such as, uniform reduction, uniform taxes and tradable permit system. In the 

study, a conceptual framework was recommended for an integrated pollution 

management approach in the Buriganga River. 

 

The river water quality was found to be unacceptable (as per the standards set by the 

Department of Environment in Bangladesh) for the parameters such as dissolved oxygen 

(DO), biochemical oxygen demand on five days (BOD5), chemical oxygen demand 

(COD), ammonia-nitrogen (NH3-N) and chromium (Cr) during both dry (low flow 

condition) and wet (high flow condition) seasons and for electrical conductivity in water 

(ECw) during only dry season. For the river water, the average concentration of DO 

ranges between 0.9 mg/L in dry and 2.8 mg/L in wet season, BOD5 between 34.5 mg/L in 

dry and 2.5 mg/L in wet season, COD between 60.1 mg/L in dry and 17.2 mg/L in wet 

season, ECw between 661 µS/cm in dry and 83 µS/cm in wet season, NH3-N between 4.1 

mg/L in dry and 3.3 mg/L in wet season, Cr between 0.06 mg/L in dry and 0.07 mg/L in 

wet season. Temperature, pH, phosphate-phosphorus (PO4-P) and lead (Pb) were found 

within the DOE acceptable limits in both dry and wet seasons. Moreover, along the length 

of the river, relatively higher ambient concentration of BOD5, COD, NH3-N and Cr was 
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observed at Kholamora station for both dry and wet seasons compared to four other 

selected stations (receptor points) along the river. 

 

The study established that the water of the Buriganga River is polluted by a combination 

of wastewater from both municipal and industrial sources, located within its basin area, 

which are discharged through three main drainage channels. The wastewater was found 

hypoxic to anoxic in most cases associated with very high concentration of BOD5, COD, 

ECw, Cr and NH3-N compared to the guidelines. For the incoming wastewater, the 

minimum and the maximum average concentration (including three major discharge 

points) of BOD5 ranges between 251.0 to 1003.4 mg/L, COD between 378.9 to 1261.1 

mg/L, ECw between 458.9 to 3939.3 µS/cm, Cr between 0.02 to 13.3 mg/L and NH3-N 

between 4.1 to 83.5 mg/L throughout the year. The average BOD5 pollution loading rates 

for the three major discharge points at Rayerbazar sluice gate, Shahidnagar drainage 

outlet and Pagla Sewage Treatment Plant (PSTP) effluent outfall were estimated as 83, 71 

and 32 tons/day respectively.  

 

The study identified that the existing command and control (CAC) based regulatory 

approaches to pollution management for the Buriganga River are not functioning 

effectively. The compliance and enforcement of these regulatory measures are not 

satisfactory, which contributes to continuing pollution problems. The present pollution 

control measures do not provide any economic incentives for pollution prevention and 

adoption of new technologies. Despite the provisions made within the national policies, 

no specific role has been outlined to ensure the effective contribution of Non-Government 

Organisations/Community Based Organisations for pollution control. However, the 

current study found that the local community is willing, and has the potential, to directly 

participate in the pollution control process of this river.  

 

The research used a spreadsheet based decision support tool in order to conduct a 

simulation exercise for evaluating the economic efficiency of the several alternative 

pollution abatement policies, while meeting specific water quality targets. The method 

generated empirical estimates on costs of BOD5 reduction from three major discharge 

points in the Buriganga River using three alternative policies. The results from the 

simulation exercise showed that application of the approaches based on economic 

incentives (uniform tax or tradable permit system) could achieve significant cost savings 
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(up to about 50 per cent) for BOD5 pollution control in the Buriganga River in contrast to 

the CAC based approach (uniform reduction system). Further, considering the 

prerequisites for the tradable permit system and the marginal difference of economic 

benefit to be gained from this system compared to the uniform tax system, it is 

recommended that at this stage the uniform pollution tax system with revenue recycling 

should be considered as an effective alternative policy for water quality improvement in 

the Buriganga River.  

 

Finally, through this interdisciplinary study a conceptual framework of an integrated 

pollution management system for the Buriganga River was developed taking into account 

the state of water quality, the weaknesses encountered in the present system, the empirical 

evidence of the potential benefits from economic incentive based approaches to 

regulating pollution and from the experiences of river pollution management in other 

countries. The integrated management framework was recommended by combining 

appropriate pollution control instruments which encourages coordination of different 

stakeholders, public participation and application of economic incentive based measures. 

The proposed new approaches (economic incentive and community involvement) do not 

replace the present regulatory measures (particularly the ambient water quality standards) 

but they rather complement them.  

 

The research also proposed a set of policy initiatives that should be implemented within 

the integrated management framework. It would necessitate legislative changes to 

incorporate a legal basis for pollution taxing. The legal reform should incorporate the 

scope to vary the emission tax rate from time to time and/or to impose strict regulations in 

short notice in case of emergency situation. In this context, legal agreements between 

polluters and regulatory authorities could be formed in order to ensure the proper 

collection of pollution taxes. The study also suggested the strengthening of organisational 

capacity at the cost of aborting the involvement of multiple government authorities, in 

favour of a single authority that would be invested with full power and responsibility for 

pollution control in the Buriganga River. Hence it was recommended that a Buriganga 

River Management Authority be established, to work under the supervision of the 

Ministry of Environment and Forests (MOEF). This agency could be assigned with 

legislative power and would hold sole responsibility to manage and coordinate all 

activities related to pollution control and conservation of the Buriganga River. 
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Moreover, the study noted the significant positive contributions of community 

participation and commitments towards managing the pollution problem of the Buriganga 

River and the catalytic role it could play. With this end in view, the proposed integrated 

approach recommended formulating a standard procedure and guideline for water quality 

monitoring by community groups to ensure ease and efficiency of their work. In addition, 

necessary training programs should be directed by experts in the field to equip in the 

community for this purpose. Giving the community a responsible role in monitoring and 

recording failures and improvements could provide the necessary focus of attention and 

impetus required to resolve the Buriganga River pollution problem. Application of 

economic incentive based instruments and continual disclosure of information were also 

recommended in the study. The study concluded that a sustainable pollution management 

system for the Buriganga River could be achieved by bringing together all the 

stakeholders concerned at a local level and by applying appropriate pollution control 

measures along with the suggested set of policies. 
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