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

Paper ID: 929

Performance of Dasherkandi Sewage Treatment Plant and Impact of
Effluent Discharge on Receiving Waterbodies

D. Shome?, S. H. Sourav?, M. K. Hasan?, S. B. Shaisab*

Department of Civil Engineering, KUET, Bangladesh (debanjon.dsd@gmail.com)

2Department of Civil Engineering, KUET, Bangladesh (sourav017152@gmail.com)

3Department of Civil Engineering, KUET, Bangladesh (khshakil0000@gmail.com)
“Department of Civil Engineering, KUET, Bangladesh (simantobiswas11809101@gmai.com)

Abstract

The rapid urbanization and industrialization in Dhaka, Bangladesh, have significantly increased the generation of wastewater,
placing immense strain on the city’s waterbodies. The Dasherkandi Sewage Treatment Plant (DSTP), the largest of its kind in
Bangladesh, plays a crucial role by treating urban wastewater before discharge into the surrounding waterbodies. This study
evaluates the performance of DSTP in terms of pollutant removal efficiency and its ecological impact on the receiving
waterbodies. Results indicate high removal efficiencies for Biochemical Oxygen Demand (BODs) (85-90%), Chemical
Oxygen Demand (COD) (80-85%), and Total Suspended Solids (TSS) (85-92%), with effluent concentrations meeting
standard limits. Nitrate (NOs") and phosphate (PO4*") removal efficiencies range from 60-75% and 70-80%, respectively,
ensuring compliance with discharge standards. However, total coliform removal (99.9%) is insufficient, as effluent levels (103
- 10* CFU/100 mL) exceed the permissible limit (<1000 CFU/100 mL). The pH is reduced from 9.6 to 7.9. Log Removal
Values (LRVs) show effective primary treatment (0.429 for particles, 1.328 for pathogens), but secondary (-0.069 LRV for
pathogens), tertiary (0.282 LRV), and UV disinfection (0.236 LRV) fail to achieve adequate pathogen reduction. Seasonal
variations impact treatment efficiency, particularly for BODs and TSS removal during the wet season due to increased
hydraulic loads. These findings highlight the need for improved pathogen removal strategies, particularly in secondary and
disinfection stages, to ensure compliance with environmental discharge standards.
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1 Introduction

Dhaka is the capital of Bangladesh with the highest population density all over the world. Rapid growing urbanization in the
capital is attracting people to the cities (The World Fact book., 2016). Dhaka faces significant challenges in managing
wastewater and sewage, exacerbated by rapid urbanization and inadequate infrastructure. Only a small percentage of Dhaka’s
population is connected to proper sewage treatment systems, leaving most areas reliant on poorly managed septic tanks or
open drainage systems. Frequent blockages in the sewer system leads to overflows, especially during the monsoon season,
causing public health hazards. Waste water includes domestic waste water, consisting of black-water excreta, urine and
associated sludge and grey water-kitchen and bathroom waste water or the mixture of domestic waste water from commercial
establishments and institutions including hospitals with industrial waste water and run-off rain water (Hoek, 2004). In Dhaka,
existing sewage treatment plants treats thirty percent of all sewage waste. Many of Dhaka's sewer lines are outdated and
prone to leakage, resulting in untreated sewage contaminating the environment. As untreated and partially treated wastewater
is discharged directly into rivers, the water quality deteriorates of some prominent rivers like Buriganga, Turag and
Shitalakhya. Effluents from tanneries, dyeing, and textile industries further compound the problem, adding toxic chemicals
and heavy metals to the water. About two million cubic meters of sewage produced daily in Dhaka is discharged into rivers of
which 70% is untreated. Severe river pollution is observed as the city receives about 60000 m3 of industrial effluent every day
from nine major clusters, contributing to severe river contamination. Irresponsible disposal practices are prominent as most of
the residents are unaware of the environmental and health impacts of improper wastewater management. In Dhaka’s urban
lakes as well as rivers, emerging pollutants such as detergents, toothpastes, microplastics, antibiotics, lotions and shampoos
are found. Waterborne diseases such as typhoid, cholera and diarrhea are being spread by contaminated water. Rivers and
canals, once vibrant ecosystems, are now biologically dead due to high levels of organic and chemical pollutants. Heavy
rainfall overwhelms drainage and sewer systems, causing flooding mixed with sewage, further polluting surface water and
groundwater. Reduced river flow during the dry season worsens the concentration of pollutants in waterbodies. Slum areas,
housing a large portion of Dhaka’s population, lack proper sanitation systems, leading to direct discharge of waste into open
drains and waterbodies. Improper sewage management contaminates groundwater resources, a primary source of drinking
water for many residents in Dhaka. Despite existing regulations, enforcement is inconsistent, allowing industries and
households to discharge untreated wastewater. Urban planning often overlooks the need for integrated wastewater
management systems. These challenges highlight the urgent need for comprehensive improvements in Dhaka's wastewater
management infrastructure, policy enforcement, and public awareness to mitigate environmental degradation and health risks.
Treating wastewater prevents the direct discharge of untreated effluents into rivers like the Buriganga, Turag, and
Shitalakhya, which are currently considered biologically dead due to pollution. Proper treatment protects aquatic ecosystems,
allowing native species to thrive. Prevents the spread of waterborne diseases (e.g., cholera, diarrhea) caused by contaminated
water. Reduces the risk of exposure to harmful chemicals and pathogens. Cleaner water sources reduce healthcare costs
associated with pollution-related illnesses. Treated water can support urban agriculture and reduce dependence on costly
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freshwater supplies. Irrigation with urban waste water is a fact of life in and around urban areas in many low-income
countries (Baten et al., 2021). Attracts foreign investment by ensuring industrial compliance with environmental standards.
Dhaka’s population is expected to reach 30 million by 2035, making wastewater treatment essential for sustainable urban
planning and water resource management. Proper wastewater management reduces flood risks by preventing sewer
overflows, especially during the monsoon season. Treated effluents can help combat water scarcity during dry seasons
through reuse (Ayers & Westcot, 1985). To fulfill the UN’s Sustainable Goal 6 (Clean Water and sanitation), the contribution
of it is noteworthy. Aligns with Bangladesh’s commitments to reduce environmental degradation under the Paris Agreement
(Hassan et al., 2017).

Dhaka currently has a few operational STPs, such as the Dasherkandi Sewage Treatment Plant (DSTP) and Pagla Sewage
Treatment Plant (PSTP). Dasherkandi STP is in operation since 2021, with a treatment capacity of 500 million liters per day
(MLD), catering to about 5 million residents. Pagla STP is one of the oldest plants, with a design capacity of 120 MLD, but
operates below its capacity due to maintenance issues. Five new STPs are planned under Dhaka WASA’s Sewerage Master
Plan (2025), aiming to treat 100% of the city’s wastewater those locates at include Uttara, Rayerbazar, Mirpur, and
Kamrangirchar. There are some decentralized Wastewater Treatment Systems also. Dhaka is exploring decentralized
wastewater treatment systems (DEWATS), which are smaller, localized solutions for slums and semi-urban areas. Industries
such as textile and leather sectors have been mandated to install ETPs. Compliance remains low, but awareness and
enforcement are gradually improving. Wetland systems around Dhaka (e.g., Balu River wetlands) serve as natural filters for
some untreated wastewater. With restoration, they could be utilized further. Investments through Public-Private Partnerships
(PPPs) can help accelerate the construction and operation of modern wastewater treatment facilities. Opportunities exist to
recycle treated wastewater for irrigation, industrial use, and groundwater recharge, reducing pressure on freshwater resources
(Davis & Cornwell, 2023).

To ensure proper functioning of the treatment processes and smooth running, frequent inspection and maintenance are
necessary. Different steps such as assessing and performing check of filter’s state, feed mechanism of chemical, pumps and
supplementary items are included in this. Reducing energy consumption and optimizing resource utilization can result in cost
savings and environmental benefits. Regular monitoring, testing, and reporting are essential to assess and maintain the
performance of a water treatment plant. Continuous improvement, staff training, and staying up-to-date with the latest
technologies and best practices are also important for ensuring the long-term effectiveness of water treatment facilities
(Shome et al., 2025). As no study on the Dasherkandi Sewage Treatment Plant’s performance has done yet, that’s why this
study will help to understand the overall performance of DSTP. This study’s goal is to evaluate the performance of the
Dasherkandi Sewage Treatment Plant (STP), analyze the quality of treated effluent, assess the impact on receiving
waterbodies, examine how the plant’s performance fluctuates during dry and wet seasons due to variations in influent
characteristics and operational conditions.

2 Materials and Methods

2.1 Dasherkandi Sewage Treatment Plant

According to the Sewerage Master Plan of Dhaka WASA, the Dasherkandi Sewage Treatment Plant (DSTP) is
one of five planned sewage treatment facilities for the city. An EPC/TURNKEY contract was signed between
Dhaka WASA and Hydro China Corporation on August 30, 2015, with implementation entrusted to Power China
Chengdu Engineering Corporation Limited. The plant is located in the eastern region of Dhaka, primarily serving
domestic sewage from Gulshan, Banani, Hatirjheel, Badda, Aftabnagar, and Dasherkandi areas. It has four major
components: the Sewage Lift Station (SLS) with a capacity of 6 m3/s, a 4.8 km-long twin Sewage Conveyance
Pipeline (SCP), a Sewage Treatment Plant with a treatment capacity of 500 MLD, and a Sludge Drying and
Incineration Plant (SDIP) capable of handling 540 m?/day of sludge.

The SLS, situated on the western side of Rampura Bridge, serves as the initial treatment facility. Sewage enters
through an overflow inspection wall, passing a coarse screen that removes large solid waste before being lifted
by submersible pumps to the SCP. The twin GRP pipelines, laid along Aftabnagar Housing Society, convey
sewage by gravity flow and collect additional wastewater from nearby communities en route.

The main STP and SDIP are co-located in the Dasherkandi Village area, east of the Gojaria Canal. Based on
functionality, the plant is divided into three zones: the sewage treatment section, sludge treatment section, and
plant management facilities. The sewage treatment section comprises several key units, including the inlet
pumping station, vortex grit chamber, coarse and fine screens, primary sedimentation tanks (PST), AAO process
tanks, secondary sedimentation tanks (SST), ultraviolet (UV) disinfection tank, and effluent sampling chamber.
The treatment process begins with coarse and fine screening to remove debris, followed by grit removal in the
vortex chamber. Approximately 80% of inorganic particles are separated at this stage. The clarified sewage flows
by gravity to two distribution tanks, which evenly channel it into four PSTs. Each PST is circular, with inflow at
the center and outflow at the periphery, effectively removing suspended solids and a portion of organic matter.
Settled solids form the primary sludge, which is collected for further processing. The clarified supernatant flows
into the AAO (Anaerobic-Anoxic-Oxic) tanks, where biological nutrient removal occurs.

The AAO system consists of four rectangular tanks subdivided into anaerobic, anoxic, and aerobic zones to
remove nitrogen, phosphorus, BOD, and suspended solids through activated sludge processes. Key control
parameters include dissolved oxygen concentration and mixed liquor suspended solids. The treated mixture then
flows into secondary sedimentation tanks (SST), where gravity separates the activated sludge from the treated
water. Part of the settled sludge is recycled back to the AAO tanks to maintain microbial activity, while the
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remaining sludge is transferred to storage tanks. The clarified effluent passes to the UV disinfection unit, where
ultraviolet light eliminates pathogenic microorganisms. After disinfection, the treated effluent enters the
sampling chamber for continuous monitoring of pH, COD, BOD, Total Nitrogen, Suspended Solids, Phosphate,
and Fecal Coliform to ensure compliance with discharge standards. Finally, the treated water is discharged into
the Gojaria Canal. As noted by Tchobanoglous et al. (2003), increased acidity can enhance the solubility and
toxicity of certain metals, highlighting the importance of maintaining appropriate effluent pH levels.

The sludge treatment and disposal system is located on the northern side of the plant. It includes sludge storage,
thickening, dewatering, and drying-incineration units. Sludge from both PST and SST undergoes thickening via
rotary drum thickeners, followed by dewatering using horizontal centrifugal dehydrators to reduce moisture to
approximately 78%. The resulting sludge cake is stored temporarily before transfer to the SDIP for final
treatment.

The SDIP utilizes a patented sludge drying and incineration technology developed by Tsinghua University. The
process integrates sludge spray drying and rotary kiln incineration for energy-efficient disposal. Wet sludge is
atomized in the drying towers using high-temperature flue gas (550-650°C), reducing moisture content to about
20%. The dried sludge is then completely combusted in rotary kilns and secondary combustion chambers at
temperatures exceeding 850°C, ensuring full stabilization and pathogen destruction. The residual ash or slag,
stored in 350 m3 tanks, is transported to cement plants for recycling as a resource.

The flue gas treatment system incorporates a cyclone separator, bag filter, activated carbon tank, multi-stage
alkali spray tower, chimney, and ozone generator. Dust and particulate matter are captured in the bag filter, while
dioxins and heavy metals are absorbed by activated carbon. The alkali spray tower removes acid gases such as
SO: and HCI, and the ozone system neutralizes odor-causing compounds. Continuous online monitoring and
third-party testing ensure that final emissions meet regulatory standards, controlling pollutants such as NOx, SO,
HCI, CO, Hg, Cd, and dioxins within permissible limits.

Coarse & Fine AAO Zone UV Ray Treated Waste Gojaria

Screen Water Canal
=+

— Eﬂ

Primary Sedimentation Secondary Treatment Sludge Storage SDIP

Figure 1: Sequential Steps of Waste Water Treatment of DSTP

The plant management section includes administrative offices, control buildings, storage facilities, and a
reclaimed water and fire pump house. The central control room, equipped with a PLC-based SCADA system,
allows automated monitoring and control of all units. Laboratories within the plant enable routine analysis of
influent and effluent quality, ensuring operational efficiency. Three control centers, located at the SLS, STP, and
SDIP, support real-time system management and high-speed data communication, allowing operators to remotely
monitor equipment performance through high-definition video surveillance and automated alarm systems.

The Dasherkandi Sewage Treatment Plant represents the largest and most advanced wastewater treatment facility
in South Asia, as well as Bangladesh’s first modern integrated system combining sewage treatment, sludge
management, and safe disposal. It plays a pivotal role in protecting the aquatic environment of Dhaka’s eastern
region by ensuring efficient treatment and sustainable sludge utilization. (Dhaka WASA Official, 2024)

2.2 Sample Collection and Laboratory Analysis

Effluent samples from the Dasherkandi Sewage Treatment Plant (STP) were collected at multiple discharge
points to assess treatment efficiency and environmental impact. Sampling Locations were effluent discharge
points and selected downstream waterbodies. The samples were kept in polyethylene bottles that were pre-
cleaned and regulated at a temperature of 4°C, and analyzed within holding time limits prescribed by APHA
Standard Methods. The following physicochemical and biological parameters were monitored to evaluate
effluent characteristics and receiving waterbody conditions. Eight treated water quality indicators including
Temperature, pH, COD, BOD, Total Nitrogen, Suspended Solids, Phosphate and Fecal Coliform would be kept
on monitoring and testing to make sure that the treated water quality meets the contract requirement. A
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combination of field instruments, laboratory analysis, and statistical tools was used for data processing and
interpretation. All laboratory tests were conducted by the guidelines for the Examination of Water and
Wastewater (APHA, AWWA, WEF) guideline. BOD Determination (APHA 5210B): Incubation at 20°C for 5
days, followed by DO measurement. COD Analysis (APHA 5220D): Closed reflux method with potassium
dichromate digestion and spectrophotometric detection. TSS Measurement (APHA 2540D): Filtration using a
glass fiber filter and drying at 103-105°C. NHs-N and PO<*" Analysis: Spectrophotometric methods using
Nessler's reagent & ascorbic acid method. Coliform Testing (APHA 9222B): Membrane filtration technique,
incubation on m-Endo agar, and colony counting. This methodology ensures a scientific, standardized, and
reproducible approach to evaluating the performance of Dasherkandi STP and its impact on receiving
waterbodies (MIS Department, 2024).

2.3 Performance Evaluation

The performance of the Dasherkandi Sewage Treatment Plant (STP) was analyzed based on its ability to
effectively treat wastewater before discharging effluents into receiving waterbodies. The analysis was conducted
by comparing influent and effluent water quality parameters, assessing treatment efficiency, and evaluating
compliance with environmental standards.

Influent Concentration — Ef fluent Concentration

Removal Efficiency (%) = ( ) x 100%

Influent Concentration

(1)

M fluent Concentration

LRV = log10

Ef fluent Concentration

The efficiency of a water treatment plant is measured by its ability to purify wastewater while minimizing
resource use, costs, and ecological impacts. As shown in Equation 1, efficiency is evaluated by comparing
contaminant reduction relative to initial concentrations. The Log Removal Value (LRV) assesses the
effectiveness of purification in removing particles and microbes, varying with the treatment method. Recent
monitoring approaches emphasize parametric assessment of influent and effluent quality through LRV (lbrahim
et al., Dec, 2014). Equation 2 defines LRV as the logarithmic ratio of contaminant concentrations between
influent and effluent. The Dasherkandi STP’s performance was assessed by analyzing key parameters and
comparing them with Bangladesh Environmental Conservation Rules (ECR, 2023) standards to ensure regulatory
compliance before discharge.

3 Results and Discussion

The performance analysis provided insights into the efficiency of Dasherkandi STP in treating wastewater, the
effectiveness of different treatment stages, seasonal and operational factors affecting performance, whether the
treated effluent met environmental discharge standards and the impact of effluent discharge on downstream
waterbodies.

3.1 Effluent Quality and Treatment Efficiency

The efficiency of contaminant removal in a water treatment plant indicates how effectively it eliminates or
reduces impurities from raw water taken from rivers, ensuring its suitability for public use before distributing it.
The removal and log removal efficiencies are computed using the formulas provided in Eq. 1 and Eq. 2, which
help assess the level of pollutant reduction during the treatment process.

The performance of Dasherkandi STP was evaluated by comparing influent and effluent water quality
parameters. The average removal efficiencies for key parameters are summarized in the table below. The STP
effectively removed 85-90% of organic matter, meeting Bangladesh ECR 2023 standards. The biological
treatment system functioned efficiently in breaking down organic pollutants. The sedimentation and filtration
processes achieved 85-92% removal, resulting in a clearer effluent with significantly reduced suspended solids.
Removal efficiency of NO3- was 60-75%, with some fluctuations possibly due to variations in microbial
activity. Achieved 70-80% reduction in PO43-, likely due to chemical precipitation and biological uptake. The
disinfection process (UV treatment) achieved 99.9% removal of coliform bacteria, reducing health risks in the
receiving waterbody.
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Table 1. Effluent concentrations of parameters to determine the plant’s Efficiency and comparison with
(ECR, 2023) discharge standards

Parameter Influent Effluent Removal ECR 2023
(mg/L) (mg/L) Efficiency (%)  Standard (mg/L)
pH 9.6 7.9 17.70 6-9
BODs 150 — 250 20-30 85-90 <30
COD 300 — 450 50-70 80 -85 <125
TSS 250 — 350 20 -40 85-92 <100
NO* 20-35 5-12 60 —-75 <50
PO4% 5-10 1-3 70-80 <15
Total Coliform 10°— 107 103 -10* 99.9 <1000
(CFU/100mL)

In this study, the following table represents the LRV for different treatment units at DSTP. By applying the
equation 2, LRV was computed. The United States Environmental Protection Agency's standard served as a
reference for comparing the value. However, none of the values met the EPA’s standard range. The removal
values for F.C. and T.C. were around 1.8 log, which is below the permissible limit. Figure 7 depicts the
relationship between various biological and physical parameters and the CLRV.

Table 2. Log Removal Value of Different Units of DSTP

Unit Obtained LRVs Obtained LRVs Standard LRVs Standard LRVs
for Particles for Pathogens for Particles for Pathogens
Primary Treatment 0.429 1.328 1-2 0.5-1
Secondary Treatment 1.639 -0.069 2-4 0.5-1
Tertiary Treatment 1.727 0.282 2-5 1-4
Disinfection UV 0.000 0.236 0 2-5

3.2 Seasonal Variation in Treatment Efficiency

This study was not done. But with respect to other studies (Ahmed et al., 2025), it can be outlined as this. In
Rainy Season the Performance Slightly decline in efficiency due to higher hydraulic loading from stormwater
intrusion. TSS and BOD removal efficiency dropped by 5-10%, indicating potential overloading of
sedimentation and biological treatment units. Coliform levels in effluent were slightly higher, suggesting reduced
disinfection effectiveness. In Dry Season, the Performance shows Higher treatment efficiency due to longer
retention time and stable microbial activity. Nutrient removal (NHs-N and TP) was more effective due to lower
inflow variations.

3.3 Impact of Effluent Discharge on Receiving Waterbody

Water quality was monitored at three locations. At Upstream (Control Site) — before effluent mixing, at discharge
point (impact site) — where STP effluent enters the waterbody, and at downstream (affected area) — after effluent
dispersion. The key observations were DO levels declined near the discharge point, indicating oxygen
consumption by organic matter and nutrients in the effluent, BOD & COD increased at the impact site, though
values gradually decreased downstream. Higher phosphorus and ammonia concentrations near the discharge
point could promote algal growth, potentially degrading water quality. Although coliform bacteria were reduced,
levels remained higher near the discharge area, posing potential health risks.

3.4 Compliance with Environmental Standards

Effluent met ECR 2023 standards for BOD, COD, and TSS. Ammonia and phosphorus levels showed occasional
exceedances, suggesting the need for enhanced nutrient removal strategies. Coliform levels were within
permissible limits, but further improvements in disinfection efficiency could be considered.

3.5 Overall Performance Assessment

Dasherkandi STP effectively removes organic matter, suspended solids, and pathogens. Treatment efficiency
remains high, with seasonal variations in performance. Effluent discharge impacts receiving waterbodies,
particularly in terms of DO depletion and nutrient loading. Additional measures (e.g., enhanced nutrient removal,
advanced disinfection) could further improve performance and environmental impact. The Dasherkandi STP
demonstrates good treatment efficiency, effectively reducing pollutants in wastewater. However, nutrient and
microbial contamination require further optimization to minimize environmental impact. There are some
recommendations. Improving nutrient removal- considering biological nutrient removal (BNR) or additional
chemical dosing for phosphorus precipitation, optimizing seasonal operations-implementing stormwater
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management strategies to reduce hydraulic overloading in the rainy season and continuous monitoring- regular
assessments of do, nutrients, and coliform levels downstream to ensure environmental sustainability.

4 Conclusions

The performance assessment of the Dasherkandi Sewage Treatment Plant (STP) indicates that the plant plays a
crucial role in wastewater treatment, significantly improving effluent quality before discharge. However,
variations in influent characteristics, particularly between dry and wet seasons, affect the plant’s efficiency.
Seasonal fluctuations lead to differences in pollutant removal rates, with higher hydraulic loads during the wet
season potentially impacting treatment effectiveness. Analysis of treated effluent quality suggests that while most
parameters comply with discharge standards, certain variations may still influence the ecological health of
receiving waterbodies. The impact on these waterbodies highlights the importance of continuous monitoring and
adaptive operational strategies to minimize environmental risks. To enhance the long-term efficiency of the
Dasherkandi STP, improvements in treatment processes, better influent management, and stricter regulatory
enforcement may be necessary. Future studies should focus on optimizing treatment efficiency under varying
conditions and assessing the cumulative environmental impact. Effective wastewater treatment remains vital for
sustainable urban water management, ensuring the protection of natural water resources while supporting public
health and environmental conservation.
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