Proceedings of International Conference on Civil Engineering Research & Innovations, 12 - 14 December 2025,
Rajshahi University of Engineering & Technology, Rajshahi, Bangladesh

Paper ID: 542

Dasherkandi Sewage Treatment Plant: A Critical Review of Its Treatment Process and
Contribution to Sustainable Sanitation in Dhaka City

M.A. Amin!, T. Al-Hakim?, T. Ahmed?, M.M. Abrar*

!Department of Civil Engineering, KUET, Bangladesh (mdalamin2308@gmail.com)

2Department of Civil Engineering, BAUET, Bangladesh (tawfigbcel4@gmail.com)

3Department of Civil Engineering, KUET, Bangladesh (ahmed12tanvir@gmail.com)
“Department of Civil Engineering, BAUET, Bangladesh (mahice27 @gmail.com)

Abstract

The Dasherkandi Sewage Treatment Plant (STP) in Dhaka, Bangladesh, is a pivotal infrastructure project
designed to address the city's escalating sewage management challenges. With a capacity to treat 500 million
liters of sewage daily, the plant serves approximately 5 million residents and significantly reduces the discharge
of untreated wastewater into the Buriganga and Shitalakshya rivers. This paper aims to evaluate the Dasherkandi
STP's treatment processes, operational framework, and its contribution to sustainable sanitation. The study
employs a comprehensive review of the Dasherkandi STP's treatment processes, including its advanced treatment
processes of sewage, sludge, and gas purification. For conducting this study, records were gathered from
academic literature, government reports, and project documents to assess the STP's effectiveness, environmental
impact, and alignment with SDGs. The Dasherkandi STP efficiently treats sewage through screening,
sedimentation, and an Anaerobic-Anoxic-Oxic (AAO) process, followed by UV disinfection before discharge.
Sludge undergoes thickening, dewatering, and high-temperature drying before incineration, with advanced gas
purification. Treated sludge byproducts are repurposed, ensuring sustainable wastewater and sludge
management. The Dasherkandi STP has significantly improved water quality in the Buriganga and Shitalakshya
rivers by reducing untreated sewage discharge. The plant's advanced treatment processes ensure compliance with
environmental standards, while its sludge management system promotes resource recovery and a circular
economy. However, challenges such as capacity constraints, high energy consumption, and sludge disposal
issues hinder its full potential.

Keywords: Sewage Treatment, Sludge Management, Advanced Wastewater Treatment, Environmental
Sustainability, Dasherkandi STP.

1 Introduction

Bangladesh has long struggled with urban sanitation and wastewater management, particularly in Dhaka, a city
with over 21 million residents. As one of the most densely populated cities in the world, Dhaka generates
approximately 1.5 million cubic meters of sewage daily, yet only a fraction of this wastewater is treated before
being discharged into rivers and water bodies (World Bank, 2020). The Buriganga and Shitalakshya rivers,
which flow through Dhaka, are heavily polluted due to the discharge of untreated sewage and industrial effluents.
This pollution has severe implications for public health, aquatic ecosystems, and the overall environment (Islam
et al., 2021). Addressing this challenge, the Dasherkandi Sewage Treatment Plant (STP) in Aftabnagar, Dhaka,
marks a significant step forward as the country’s first modern sewage treatment facility. The Dasherkandi STP
was commissioned in 2020 as part of the Dhaka Sanitation Improvement Project, funded by the Government of
Bangladesh and international development partners, including the World Bank and the Asian Development Bank
(ADB, 2019). The plant is one of the largest wastewater treatment facilities in the country. Its primary objective
is to treat domestic sewage and reduce the environmental impact of untreated wastewater discharge. The primary
part of the city's sanitary system, the STP, can treat 500,000 cubic meters of water per day and is aimed at
serving a large area of the population (Brouwer et al., 2023). Achieving sustainable sanitation, reducing
pollution, and increasing water quality are all important aspects of Sustainable Development Goals (SDGS),
particularly SDG 6 (Clean Water and Sanitation) and SDG 11 (Sustainable Cities and Communities), which are
in line with this project. In addition to large-scale urban wastewater initiatives, decentralized filtration systems,
including small-scale rainwater harvesting systems, have contributed to SDG 6 by improving access to safe
drinking water in both rural and institutional contexts (Amin et al., 2023; Chakrabarty & Mohiuddin, 2024). By
significantly reducing the volume of untreated sewage discharged into Dhaka’s rivers, the Dasherkandi STP aims
to mitigate severe environmental degradation and associated public health risks (Islam, 2023). Dhaka’s
inadequate sanitation infrastructure has long been a critical issue, with the majority of sewage left untreated and
directly discharged into rivers, leading to water pollution, habitat destruction, and waterborne diseases. The
Dasherkandi STP represents a shift toward addressing these challenges through a more sustainable and integrated
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method of urban wastewater management. The plant works with advanced technologies for treating both
domestic and industrial wastewater, ensuring compliance with environmental regulations and improving the
quality of effluent water released into natural water bodies (Deb et al., 2023). Furthermore, the wastewater
treatment plant incorporates mechanisms for resource recovery, such as the conversion of waste sludge into
biogas, which contributes to energy production and promotes a circular economy model (Rashid, 2024). Hydro
China Corporation was an important partner in the project's design and execution, demonstrating international
cooperation. This partnership emphasizes the value of global collaboration in addressing urban environmental
issues in developing countries. In addition, the STP offers a case study for integrating sustainable technology
into large urban developments, providing insightful guidance for other cities in the Global South facing
comparable issues (Rahman et al., 2023). The Dhaka Water Supply and Sewerage Authority (DWASA) has a
comprehensive plan to establish a complete sewage network in the city, and the Dasherkandi STP is a crucial
component of that plan. More investments in wastewater treatment and urban sanitation facilities are expected to
be spurred by this initiative (Bandyopadhyay & Sharma2022). The Dasherkandi STP holds the potential to
transform Dhaka’s sanitation landscape by demonstrating the benefits of sustainable wastewater management.
By reducing pollution, protecting public health, and contributing to resource recovery, the plant embodies a
forward-looking approach to urban development. Its success could serve as a blueprint for future projects, not
only in Dhaka but also in other densely populated cities across Bangladesh and beyond, highlighting the
intersection of environmental sustainability and urban resilience. This study aims to find out the overview of the
Dasherkandi Sewage Treatment plant's role in reducing urban pollution and its alignment with Sustainable
Development Goals, particularly clean water and sanitation in Dhaka city.

2 Methodology
2.1 Study Area

The study area shown in Figure 1, Dasherkandi Sewage Treatment Plant, is located at approximately 23.76882°
N latitude and 90.46402° E longitude (Daily Star, 2023), Dhaka, Bangladesh, close to Aftabnagar in the
Khilgaon region. It lies east of Aftabnagar and borders the Balu River (M. J. Islam, 2023). This plant is South
Asia's largest standalone sewage treatment facility, capable of processing 500 million liters of sewage daily,
benefiting around 5 million people. It significantly contributes to enhancing the water quality of the Rampura
Canal, Balu River, Shitalakshya River, and other nearby water bodies.
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Figure 1: Study Area (Dasherkandi Sewage Treatment Plant)
2.2 Methodology Framework

To conduct the study the appropriate keywords "Sewage treatment,"” "Sewage Treatment Plant (STP),"
"Dasherkandi Sewage Treatment Plant,” "Sustainable Development Goals (SDG 6)," "Urban Environmental
Sustainability,” and "Environmental Pollution Reduction” were used to search the literature in a variety of
databases, including JSTOR, Manupatra, Scopus, Elsevier, Springer, HeinOnline, conference papers and
government website. The important point utilized in this study is illustrated in Figure 2.
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Figure 2: Keywords of the Comprehensive Study

3 Results and Discussion
3.1 Operational Framework

The Dasherkandi Sewage Treatment Plant (DSTP) in Dhaka, Bangladesh, stands as a landmark achievement in
the nation's pursuit of sustainable urban wastewater management. As the first large-scale modern sewage
treatment facility in the country, DSTP is designed to process up to 500 million liters of sewage daily, serving
approximately 5 million residents in areas including Gulshan, Banani, Baridhara, Bashundhara, and Hatirjheel.
This capacity positions it as the largest individual sewage treatment plant in South Asia (PowerChaina, 2023)

3.1.1 Sewage Treatment Process

The sewage treatment process at Dasherkandi STP follows a systematic and advanced methodology to ensure
efficient wastewater management shown in Figure 3. Initially, raw sewage is pumped into the system through an
inlet pump station, where it undergoes screening to remove coarse debris, fine particles, and grit through a vortex
grit chamber. The pre-treated effluent then enters the primary sedimentation tank, allowing suspended solids to
settle. The partially clarified sewage is further treated in the Anaerobic-Anoxic-Oxic (AAQ) tank, an essential
biological treatment unit that promotes nutrient removal and organic matter degradation. The effluent then flows
into the secondary sedimentation tank, where activated sludge settles and is either recirculated to maintain
microbial balance or directed to sludge processing units. Following this, the treated effluent passes through an
ultraviolet (UV) disinfection tank to eliminate pathogens before being discharged into the Gojaria Canal.
Effluent quality is monitored at the sampling chamber to ensure compliance with environmental standards.

Sewage Treatment Flowchart - Dasherkandi STP

Screening Primary Sedimentation Tank AAO Tank Secondary Sedimentation Tank

3 P B ']
g
—_—

I Activated Shudge

?

Inlet Pump Station

®
&
-
- ]
Discharge into the
Gojaria Canal Ultraviolet Disinfection Tank

o g

Figure 3: Sewage Treatment Process of Dasherkandi Sewage Treatment Plant
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3.1.2 Sludge and Gas Treatment

The sludge generated during the treatment process is managed through a specialized sludge treatment system
shown in Figure 4. Settled sludge from the secondary sedimentation tank is directed to a sludge storage tank
before undergoing thickening and dewatering to reduce moisture content. The dewatered sludge is then
transferred to a sludge cake storage tank for further drying at high temperatures (550-650°C) using flue gases.
The dried sludge is subsequently incinerated at 850°C, with the resulting ash stored in a sludge tank for potential
reuse. The facility incorporates an advanced flue gas purification system, including cyclone separators, bag
filters, activated carbon tanks, spray towers, chimneys, and ozone generators, to mitigate air pollution. The
treated sludge byproducts are either disposed of safely or repurposed for industrial applications, such as cement
production, ensuring a sustainable waste-to-resource approach.
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Figure 3: Sludge and Gas Treatment Process of Dasherkandi Sewage Treatment Plant
3.1.3 Treated Water Discharge and Sustainability

The Dasherkandi Sewage Treatment Plant in Dhaka plays a crucial role in reducing environmental pollution by
efficiently treating wastewater before its discharge. The facility processes up to 500 million liters per day
(MLD) of sewage, significantly improving water quality in the Shitalakshya River and rejuvenating aquatic
ecosystems. This treatment reduces river pollution by over 70% in downstream areas. The purified water is
reused for agricultural irrigation and industrial applications, supporting sustainable water management. The plant
also boasts impressive pollutant reduction efficiency, eliminating over 95% of suspended solids,
reducing biochemical oxygen demand (BOD) by 90-95%, and eliminating 99% of pathogens (Ratul et al., 2024).
Additionally, sludge from the treatment process is repurposed for cement manufacturing, promoting waste-to-
value practices. The environmental impact of this facility is profound, preventing 182.5 billion liters of untreated
sewage from polluting Dhaka’s rivers annually, thereby strengthening the city's water recycling initiatives and
improving public health.

3.2 Effectiveness of STP

From an environmental engineering perspective, the Dasherkandi STP has made significant contributions to
improving Dhaka's sanitation infrastructure and environmental quality. The plant has effectively reduced the
volume of untreated sewage entering the Buriganga and Shitalakshya rivers, leading to improved water quality
and reduced pollution levels (World Bank, 2020). The treated water meets national and international standards
for safe discharge, minimizing the ecological impact on aquatic ecosystems (Hossain et al., 2020). The plant has
also contributed to public health improvements by reducing the spread of waterborne diseases such as cholera
and diarrhea. By treating sewage, the Dasherkandi STP has helped mitigate the health risks associated with
exposure to contaminated water (Haque, 2020). Additionally, the plant's sludge management practices have the
potential to generate valuable resources, such as fertilizer and biofuel, contributing to a circular economy and
sustainable development (A. K. Islam, 2023).
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3.3 Challenges of STP

Despite its successes, the Dasherkandi STP faces several challenges that limit its effectiveness and sustainability.
One of the primary challenges is capacity constraints. The plant's design capacity of 500 MLD is often exceeded
due to the increasing volume of sewage generated in Dhaka. This overloading reduces the efficiency of the
treatment process and increases the risk of untreated sewage being discharged into the environment (DWASA,
2021). Another significant challenge is the high energy consumption of the treatment process. The Dasherkandi
STP relies on conventional energy sources, such as electricity, to power its operations. This results in high
operational costs and carbon emissions, which undermine the plant's environmental sustainability (Khan et al.,
2022). Integrating renewable energy sources, such as solar or biogas, could help reduce energy costs and
environmental impact. Sludge management is another critical challenge. While the plant has implemented
dewatering and treatment techniques, the disposal of sludge remains a significant issue. Limited options for safe
and sustainable reuse, such as converting sludge into biofuel or fertilizer, hinder the plant's ability to achieve
zero-waste objectives (Ahmed & Rahman, 2019). Additionally, the lack of public awareness about proper waste
disposal practices leads to the inclusion of non-biodegradable materials, which can damage equipment and
hinder the treatment process (Islam et al., 2021). Additionally, Electricity can be generated from sewage sludge
(Biswas et al., 2015), which would be a beneficial effect for Dhaka city.

4, Conclusion

The Dasherkandi Sewage Treatment Plant (STP) stands as a landmark achievement in Bangladesh's pursuit of
sustainable urban wastewater management. By treating 500 million liters of sewage daily, the plant has
significantly reduced the volume of untreated wastewater discharged into Dhaka's rivers, thereby improving
water quality, protecting aquatic ecosystems, and mitigating public health risks. The plant's advanced treatment
processes, including screening, sedimentation, biological treatment, and ultraviolet disinfection, ensure
compliance with environmental standards, while its sludge management practices promote resource recovery and
a circular economy. However, challenges such as capacity constraints, high energy consumption, and sludge
disposal issues highlight the need for further improvements, including capacity expansion, renewable energy
integration, and innovative sludge management solutions. The Dasherkandi STP serves as a model for
sustainable urban development, demonstrating the potential of advanced wastewater treatment technologies to
address environmental and public health challenges in densely populated cities. Its success offers valuable
lessons for other cities in the Global South, underscoring the importance of integrating sustainable practices into
urban infrastructure projects to achieve the Sustainable Development Goals (SDGs) and promote environmental
resilience.
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