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Abstract 

This study evaluates the operational performance and environmental compliance of the Dasherkandi Sewage 

Treatment Plant (DSTP) based on nine months of daily operational data. Statistical analysis of influent and effluent 

parameters revealed mean influent Biochemical Oxygen Demand (BOD5) of 86.68 mg/L, with a median of 86.50 

mg/L and a standard deviation of 17.31 mg/L. The effluent BOD5 showed a significantly reduced mean value of 2.40 

mg/L, indicating effective treatment. Similarly, the mean influent Chemical Oxygen Demand (COD) was 238.16 

mg/L, with a median of 235 mg/L and a standard deviation of 51.18 mg/L, whereas the effluent COD averaged 12.47 

mg/L. Analysis of the BOD5/COD ratio consistently demonstrated a predominantly biodegradable organic load, 

underscoring the suitability of biological treatment processes utilized at DSTP. Although effluent concentrations met 

the discharge limits set by the Environmental Conservation Act (ECA) 2023, a gradual decline in treatment efficiency 

was observed across most parameters over the study period, indicating possible operational inefficiencies. To maintain 

environmental compliance and enhance operational efficiency, the study recommends routine maintenance, targeted 

monitoring of key parameters such as ammonia and TSS, and strategic operational adjustments to manage fluctuations 

in wastewater quality effectively. 

Keywords: Sewage Treatment Plant, Environmental compliance, Wastewater Quality, BOD5/COD ratio, 

Environmental Conservation Act 

 

1. Introduction 

Bangladesh, with its dense population and rapid urbanization, faces growing challenges in managing urban wastewater 

sustainably. Dhaka, the capital city, generates a significant volume of domestic and industrial effluents, which, if 

untreated or inadequately managed, contribute to environmental degradation and public health hazards. To address 

this, the Dasherkandi Sewage Treatment Plant (DSTP), the largest of its kind in the country- was commissioned to 

treat approximately 500 million liters of wastewater per day using conventional biological and chemical treatment 

technologies (Islam, 2023). Despite its critical role in safeguarding the aquatic environment of the Buriganga and Balu 

rivers, concerns have emerged regarding DSTP’s long-term performance consistency, treatment efficiency, and 

environmental compliance (Tanim, 2024). Regulatory frameworks such as the Environmental Conservation Rules 

(ECR) 2023 have mandated stringent discharge limits for effluent parameters including BOD₅, CODcr, NH₃-N, 

suspended solids, phosphate, and fecal coliforms. 

Understanding the characteristics of influent wastewater is essential for both the design and operation of treatment 

plants, particularly in optimizing energy-intensive processes such as aeration (Wang, 2016). Several key parameters—

including 5-day biochemical oxygen demand (BOD₅), chemical oxygen demand (COD), ammoniacal nitrogen (NH₃), 

organic nitrogen (Org-N), organic phosphorus (Org-P), and inorganic phosphorus (Inorg-P)- significantly influence 

plant performance (Henze, 2008). Among these, the BOD/COD ratio serves as a valuable indicator of water pollution 

and offers insights into the concentration and biodegradability of organic matter in both municipal and industrial 

wastewater (Ali Ch. Bader, 2022). This study aims to systematically assess the operational efficiency of the 

Dasherkandi Sewage Treatment Plant (DSTP) by evaluating daily influent and effluent water quality data over a nine-
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month period, with a focus on BOD₅ and COD as the most critical indicators of wastewater quality. The study is guided 

by four key objectives: (1) perform statistical analysis of effluent BOD₅ and COD to identify performance trends, (2) 

evaluate the operational efficiency of all major parameters in the dataset, (3) analyze monthly BOD/COD ratios and 

their fluctuations, and (4) assess compliance with the Environmental Conservation Rules (ECR) 2023. By applying 

descriptive statistical techniques and ratio analysis, this study seeks to quantify treatment performance and determine 

the biodegradability of the influent wastewater. 

Furthermore, the analysis will help identify operational bottlenecks and recommend data-driven strategies for process 

optimization. Given the scarcity of long-term empirical evaluations of full-scale sewage treatment plants in 

Bangladesh, this study contributes valuable insights into the performance dynamics and environmental compliance of 

a critical urban infrastructure system. 

 

2. Methodology 

2.1 Data Collection and Scope 

The dataset used in this study was provided by Dhaka Water Supply and Sewerage Authority (DWASA) through 

academic collaboration. It encompasses daily operational records from the Dasherkandi STP, covering a period from 

October 1, 2022, to June 30, 2023. The dataset includes both influent and effluent measurements for the following 

parameters: Biochemical Oxygen Demand (BOD₅), Chemical Oxygen Demand (CODcr), pH, Ammonia (NH₃-N), 

Phosphate (PO₄³⁻), Suspended Solids (SS), Fecal Coliform, Inflow Quantity (MLD). 

 

2.2 Data Preprocessing 

To facilitate monthly trend analysis, daily measurements were averaged to compute monthly means for each parameter. 

This temporal aggregation reduced data noise and enabled comparative assessments across different months. Summary 

statistics (mean, median, standard deviation, range, skewness, kurtosis, IQR) were computed using Microsoft Excel 

and MATLAB to characterize variability and central tendencies. Figure 1 represents the consecutiveflowchart of the 

whole study. 

 

 

 

 

 

3. Analysis and Results 

3.1 Statistical Analysis 

The following tables present the descriptive statistical overview of effluent concentrations for Biochemical Oxygen 

Demand (BOD₅) and Chemical Oxygen Demand (CODcr) observed over the nine-month monitoring period. These 

statistics provide a foundational understanding of the central tendency, dispersion, and distribution characteristics of 

the effluent quality data collected from the Dasherkandi Sewage Treatment Plant (DSTP). 

 

 

 

Figure 1: Flowchart of methodology 

Data Preprocessing Descriptive Statistics Efficiency Evaluation 

BOD/COD Ratio Analysis 
Regulatory Compliance 

Check (ECR 2023) 

Data Acquisition 
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Table 3.1, 3.2: Summary Statistics of The Dataset of Ef-BOD5 (mg/L) and Ef-CODcr (mg/L) 

 

 

 

 

 

 

 

 

 

 

 

 

 

As depicted in table 3.1, the effluent BOD₅ values show a mean of 2.399 mg/L and a median of 2.4 mg/L, indicating 

a nearly symmetrical distribution of data. The standard deviation (0.603) and variance (0.364) suggest low variability, 

implying that the treatment process maintains consistent effluent quality. The range (1–3.9 mg/L) and interquartile 

span (Q1 = 1.9 mg/L to Q3 = 2.9 mg/L) confirm that most samples lie well below the regulatory limits, reflecting 

effective biological treatment performance in DSTP. Moreover, the effluent COD data of table 3.2 show a mean of 

12.465 mg/L and median of 13 mg/L, with a wider spread (standard deviation = 3.893; range = 4–26 mg/L) compared 

to BOD₅. This indicates greater fluctuations in organic and oxidizable matter in the effluent. The interquartile range 

(10–14 mg/L) suggests moderate dispersion, while the relatively higher maximum value hints at occasional process 

inefficiencies or influent variations. Overall, the effluent COD levels are still within acceptable limits for treated 

wastewater. 

 

3.2 Efficiency Analysis 

We converted the daily data into average monthly data for the ease of the analysis. The resulted data is presented as 

follows in Table 3.3. Average values of daily influent parameters is used in each cells. 

 

Table 3.3: Performance Analysis (I) 

Date 

In-

Quanti

ty 

(SLS) 

(MLD) 

Percent

age of 

treated(

%) 

In-CODcr 

(mg/L) 

COD 

Treatme

nt 

Efficien

cy(%) 

In-

BOD₅ 

(mg/L) 

BOD 

Treatment 

Efficiency 

In-

Ammo

nia 

(mg/L) 

Ammonia 

Treatment 

Efficiency 

In-SS 

(mg/L) 

SS 

Treatm

ent 

Efficie

ncy 

In-

Phos

phate 

(mg/

L) 

InP 

Treatme

nt 

Efficien

cy 

October 346.46 1.53 203.61 96.32 75.86 97.83 21.83 99.16 154.45 98.33 3.42 59.88 

Novemb

er 362.03 2.68 222.93 95.65 81.73 97.70 22.55 99.17 129.43 97.45 3.10 60.30 

Decemb

er 334.76 1.62 254.90 95.81 89.64 97.87 24.59 99.11 142.19 98.19 3.48 68.43 

Ef-BOD₅ 

(mg/L) Statistical Summary 

Values 

Mean 2.399 

Median 2.4 

Mode 2.7 

Variance of The Dataset 0.364 

Standard Deviation 0.603 

Range 2.9 

Maximum of Dataset 3.9 

Minimum of dataset 1 

Q1 1.9 

Q2 2.4 

Q3 2.9 

Ef-CODcr (mg/L)  

Statistical Summary 

Values 

Mean  12.465 

Median 13 

Variance  15.154 

Standard Deviation  3.893 

Minimum of Dataset 4 

Maximum of Dataset 26 

Range 22 

Q1 10 

Q2 13 

Q3 14 
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January 335.36 1.66 262.13 94.83 91.79 97.63 25.45 99.01 161.10 98.28 4.01 77.43 

February 335.49 2.38 291.64 94.82 98.58 97.38 25.08 98.82 167.36 98.63 4.94 88.23 

March 355.77 2.44 270.55 94.61 93.20 97.14 23.71 98.88 161.42 98.68 4.95 76.94 

April 353.04 1.68 252.87 94.58 101.77 97.23 19.93 98.31 159.33 97.22 5.62 61.59 

May 381.00 0.50 198.58 93.36 75.14 96.10 20.48 98.62 120.97 97.92 3.04 64.30 

June 439.17 0.13 189.83 92.38 73.43 95.90 20.11 98.50 121.27 98.10 2.92 69.09 

 

Table 3.4: Performance Analysis (II) 

Date 
In-BOD/In- 

COD 

Ef-BOD/ Ef-

COD 

October 0.373 0.220 

November 0.367 0.194 

December 0.352 0.179 

January 0.350 0.161 

February 0.338 0.171 

March 0.344 0.183 

April 0.402 0.206 

May 0.378 0.222 

June 0.387 0.208 

 

From table 3.3, it is seen that percentage of BOD5 and COD treatment efficiency is decreasing with time (from 97.83% 

to 95.9% for BOD, and from 96.32% to 92.38% for COD). It is also observed that ammonia treatment efficiency 

decreased marginally (99.16% to 98.1%). It can be caused by many factors like lack of maintenance or proper 

management. Though Ammonia, SS and fecal coliform treatment is satisfactory till present days. Phosphate removal 

efficiency is increasing but overall efficiency is significantly low, which may cause algal bloom in the discharge area.  

 

3.3 BOD/ COD Ratio 

The BOD/COD ratio is a critical indicator of the biodegradability of wastewater. It helps determine the effectiveness 

and type of treatment processes required in sewage treatment plants (STPs). High BOD/COD Ratio (≥ 0.5) indicates 

that wastewater with a high proportion of biodegradable organic matter, typical of domestic sewage and easily treatable 

industrial effluents. Moderate BOD/COD Ratio (0.3 - 0.5) suggests a mixture of biodegradable and non-biodegradable 

organic matter, often seen in mixed domestic and industrial wastewater. Meanwhile low BOD/COD Ratio (< 0.3) 

indicates a significant presence of non-biodegradable organic matter, common in industrial wastewater containing 

toxic or refractory compounds (Lee, 2015). From table 3.4, it is evident that here for influent BOD/COD ratio is 

moderate and for effluent BOD/ COD ratio is low. Which indicates a bigger requirement of higher energy 

consumption, chemical usage and microbial seeding requirement for the plant. As the influent wastewater contains 

mixture of organic waste from households, industrial water and stormwater from a large portion of Dhaka city, the 

BOD:COD ratio appears as moderate. 

When dealing with high BOD/COD ratios, biological treatment processes such as activated sludge, trickling filters, 

and biofilm reactors prove highly effective. This results in efficient biodegradation, leading to lower operational costs 

and reduced energy consumption. Domestic sewage, which typically has a BOD/COD ratio greater than 0.5, serves as 

a prime example of wastewater that is highly treatable by conventional biological processes. Conversely, wastewater 

with a low BOD/COD ratio often necessitates advanced treatment methods. Conventional biological treatments may 

be inadequate, requiring alternative methods such as chemical oxidation, advanced oxidation processes, or adsorption. 

Industrial wastewater frequently exhibits a low BOD/COD ratio, often requiring pre-treatment to enhance 
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biodegradability before further treatment. High BOD/COD ratios generally entail lower aeration requirements and 

shorter retention times in biological reactors, which, combined with balanced nutrient requirements for microbial 

growth, enhance treatment stability (Lee, 2015). In contrast, low BOD/COD ratios demand higher energy and chemical 

usage for effective treatment. There may also be a need for nutrient supplementation to support microbial activity. 

Furthermore, the presence of recalcitrant compounds in such wastewater can pose a risk, potentially impacting 

microbial communities and reducing overall treatment efficiency. 

3.4 Environmental Recommendations: 

Table 3.5: Effluent Values in Comparison to The Environmental Control Regulations (ECR) of 2023 

Characteristics (mg/L) Effluent’s Value (max) ECR 2023 

 

pH 7.89 6-9 

CODcr (mg/L) 26 125 

BOD5 (mg/L) 3.9 30 

NH3-N (mg/L) 0.603 50 

SS (mg/L) 16 100 

PO4
3- (mg/L) 4.33 15 

Fecal Coliform 

(cfu/100 ml) 

63 100 (no/100mL) 

  

It is observed that all effluent values are within the acceptable range per both ECR 1997 and ECR 2023, which 

indicates good performance of DSTP. 

 

 

4. Conclusion 

This study assessed the operational efficiency and environmental compliance of the Dasherkandi Sewage Treatment 

Plant (DSTP) over a nine-month period using comprehensive influent and effluent quality data. The statistical analysis 

demonstrated that DSTP consistently met national discharge standards for key parameters such as BOD₅, CODcr, 

NH₃-N, SS, and phosphate. The plant achieved high removal efficiencies, above 95%- for BOD₅ and COD, although 

a gradual decline in performance was observed over time. Ammonia and suspended solids treatment remained stable, 

while phosphate removal showed variable efficiency, indicating the need for process improvement. 

The BOD₅/CODcr ratio of the influent was generally moderate, suggesting mixed domestic and industrial wastewater 

with partial biodegradability. The corresponding low effluent ratio confirmed effective treatment but also implied 

higher energy and chemical demands. Despite overall compliance with the Environmental Conservation Rules (ECR) 

2023, fecal coliform levels occasionally exceeded permissible limits, pointing to insufficient disinfection in certain 

months. 

In conclusion, DSTP is currently performing within acceptable limits, but signs of operational inefficiency and variable 

nutrient removal indicate the need for proactive management. Regular performance evaluation, process optimization, 

and investment in advanced disinfection technologies are essential to ensure sustainable operation of this critical urban 

infrastructure. 
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