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Abstract 

 

Effluent Treatment Plants (ETPs) are essential for managing wastewater from textile industries in the Chittagong 

Export Processing Zone (CEPZ), where dyeing, washing, and finishing processes release effluents containing dyes, 

chemicals, and heavy metals. This study assessed the performance of ETPs in seven textile industries in 

Chattogram, Bangladesh, focusing on compliance with the Environmental Conservation Rules (ECR-2023). The 

key parameters analyzed included temperature, pH, dissolved oxygen (DO), total dissolved solids (TDS), electrical 

conductivity (EC), chloride, biochemical oxygen demand (BOD), chemical oxygen demand (COD), suspended 

solids (SS), and color of the water. The results showed notable variations in the treatment efficiency among the 

industries. The DO improved from 0.3–1.1 mg/L at the inlets to 2.3–5.3 mg/L at the outlets, indicating effective 

biological treatment of the wastewater. The pH remained within acceptable limits. TDS and EC were reduced, with 

Industry-4 achieving the highest TDS reduction (1580–920 mg/L), although EC remained high, particularly in 

Industry-2 (4000–3400 mg/L). Chloride levels declined notably in Industry-4 (904.72 mg/L to 345.89 mg/L). 

Significant reductions were observed in BOD, COD, and SS, with Industry-3 showing the greatest COD reduction 

(326 to 103 mg/L) and color removal (186 to 21 Hazen). While ETPs improved overall water quality, further 

reductions in TDS, EC, chloride, and COD are required for full ECR compliance. 

 

Keywords: Effluent Treatment Plant (ETP), Chittagong Export Processing Zone (CEPZ), Wastewater Treatment, 

Environmental Compliance, Regulatory Standards. 

1. Introduction 

Chattogram is the commercial capital of Bangladesh, with a significant contribution to the GDP and export volume 

of the textile industry (Hossain et al., 2018). However, rapid industrial expansion has led to severe environmental 

issues, particularly water pollution. The textile production process consumes a substantial amount of water and 

generates dye, chemicals, and heavy metal-laden effluents (Islam & Azad 2019). When left unmanaged, the 

untreated nature of this wastewater has grave consequences for aquatic ecosystems, water pollution, and 

consequently public health, and is thus a threat to sustainability (Ahmed & Kabir, 2016). In retaliation, the 

Environmental Conservation Rules (ECR) of 2023 determined that all industrial facilities must install and operate 

Effluent Treatment Plants (ETPs) with very strict allowable limits for BOD, COD, pH, and heavy metals in their 

effluents Alam et al., 2017. However, several textile industries in Chattogram fail to run ETPs efficiently and over 

standard due to a lack of proper monitoring, insufficient technical knowledge, and poor management. This results 

in increased pollution, greater health risks, and increased environmental harm. Because Chattogram has a dense 

accumulation of textile units and the most common treatment is inadequate, it is imperative to encourage regular 

monitoring and assessment of ETPs to reduce noncompliance and decrease environmental burden. This study was 

designed to evaluate the sustainability and effectiveness of ETPs, identify noncompliance problems and necessary 

improvements, and ultimately protect the Chattogram green zones and public health. 

2. Methodology 

 

This study was conducted in Chattogram, Bangladesh, with an emphasis on several textile industries that have set 

up Effluent Treatment Plants (ETPs) to adhere to environmental regulations. For this study, we selected seven 

major textile industries in the CEPZ that have fully operational effluent treatment plants. In this study, we collected 
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samples from the inlet and outlet of the industry and tested the samples for pH, temperature, DO, BOD, TDS, EC, 

chloride, SS, TDS, and COD.   

3. Result & Discussion 

 

3.1 pH 

 

The ETPs in seven textile industries showed slight pH reductions from 6.8–7.6 (inlet) to 6.5–7.0 (outlet), which is 

consistent with the typical treatment processes. All values remained within the ECR 2023 limit of 6.0–9.0, 

indicating effective pH regulation. 

 
Figure- 3.1: pH of inlet and Outlet of Selected ETP industries 

*Standard Value of pH according to ECR-2023 is (6-9) 

 

3.2 TDS 

 

This study found that the TDS levels at the ETP inlets ranged from 1580–2600 mg/L, dropping to 920–2200 mg/L 

at the outlets. Industry-4 exhibited the highest removal efficiency (41.77%), whereas Industry-2 exhibited the 

lowest (7.76%), indicating poor performance. According to the ECR 2023, the TDS limit is 2100 mg/L. Industries 

2 and 7 exceeded this limit, whereas the others met or were near the standard. Overall, only a few industries 

effectively met the TDS discharge limits. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

3.3 EC 

 

According to the ECR 1997, the EC limit for effluent is ≤1200 μS/cm. Only Industry-1 met this criterion, reducing 

the EC by 58.17%. Industry-4 and Industry-3 showed moderate reductions but remained above the limit. Industries 

2, 5, 6, and 7 had low efficiency (10.71%–16.25%) and high EC levels, indicating poor treatment. 
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Figure- 3.2.1: TDS removal efficiency of Selected 

ETP industries 
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Figure- 3.2: TDS of inlet and Outlet of Selected ETP industries           

*Standard Value of TDS according to ECR-2023 is (≤ 2100 mg/l) 
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Chloride 

 

The chloride levels in the ETPs of the seven textile industries varied widely, with inlets ranging from 643.55–

1275.6 mg/L and outlets from 345.89–1061.67 mg/L. The removal efficiency ranged from 8.85% to 61.77%, with 

Industry-4 performing the best. According to the ECR 1997 (limit: 600 mg/L), only Industries 3, 4, 5, and 7 met 

the standard, whereas Industries 1, 2, and 6 exceeded it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

3.4 Temperature 

All seven textile industries maintained their effluent temperatures within the ECR 2023 limit of 40°C. Some 

showed better cooling than others, but overall, the ETPs performed satisfactorily. 
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Figure- 3.3: EC of inlet and Outlet of Selected ETP 

industries 

*Standard Value of EC according to ECR-1997 is (≤ 

1200 μS/cm) 

 

 

 

Figure- 3.3.1: EC removal efficiency of 

Selected ETP industries 

 

 

Figure- 3.4: Chloride of inlet and Outlet of Selected ETP 

industries 

*Standard Value of Chloride according to ECR-2023 is (≤ 600 

mg/L) 
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Figure- 3.4.1: Chloride removal 

efficiency of Selected ETP industries 
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Figure- 3.5: Temperature of inlet and Outlet of Selected ETP industries 

*Standard Value of Temperature according to ECR-2023 is (≤ 40⁰C) 

 

3.5 DO (Dissolved Oxygen) 

 

Dissolved oxygen (DO) increased in all seven textile ETPs, from 0.2–1.1 mg/L (inlet) to 2.3–5.3 mg/L (outlet), 

showing improved water quality. Industry-6, 7, and 3 met the ECR 2023 minimum DO standard of 4.5 mg/L, 

indicating strong biological treatment. Others remained below the limit and required better aeration or treatment 

optimization. 

 

Figure- 4.2.6: DO of inlet and Outlet of Selected ETP industries 

*Standard Value of Temperature according to ECR-1997 is (4.5 to 8 mg/L) 

 

3.6 BOD (Biochemical Oxygen Demand) 

 

BOD levels in all seven textile ETPs remained well below the ECR 2023 limit of 30 mg/L, with slight reductions 

from 2.0–3.2 mg/L (inlet) to 1.8–2.9 mg/L (outlet). Industry-1 and 4 showed the highest removal rates (10–13%). 

Although the changes were minor, all ETPs effectively controlled BOD, ensuring compliance and minimal 

ecological impact. 
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Figure- 3.7: BOD of inlet and Outlet of Selected ETP industries 

*Standard Value of BOD according to ECR-2023 is (≤ 30 mg/L) 
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Figure- 3.7.1: BOD removal efficiency of 

Selected ETP industries 
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3.7 SS (Suspended Solids) 

Suspended solids (SS) in seven textile ETPs ranged from 167–315 mg/L (inlet) to 30–180 mg/L (outlet). Industry-

1 had the highest removal efficiency (89.29%), followed by Industries 4, 5, and 2 (70–78%). Industry-3 showed 

the lowest efficiency (42.86%), with 180 mg/L remaining in the outlet. Industries 6 and 7 exhibited moderate 

performance (60–65%). Overall, most ETPs effectively reduced SS, although some required process 

improvements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.8 COD (Chemical Oxygen Demand) 

 

COD levels across the seven textile ETPs ranged from 267–535 mg/L (inlet) to 97–230 mg/L (outlet). Industry-3 

showed the best removal (68.4%), followed by Industries 7, 5, and 6. Industry-1, 2, and 4 had moderate efficiencies 

but exceeded the ECR 2023 limit of 100 mg/L. Only Industries 3, 5, and 7 were close to compliance, indicating 

that others need treatment improvement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure- 3.9: COD of inlet and Outlet of Selected ETP 

industries 

*Standard Value of COD according to ECR-2023 is (≤ 200 

mg/L) 
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Figure- 3.9.1: COD removal efficiency of 

Selected ETP industries 
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Figure- 3.8 SS of inlet and Outlet of Selected ETP 

industries 

*Standard Value of SS according to ECR-2023 is (≤ 

100 mg/L) 
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Figure- 3.8.1: SS removal efficiency of Selected 

ETP industries 
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3.9  Color 

 

The study found that the color levels in textile effluents dropped from 135–400 mg/L (inlet) to 12.5–125 mg/L 

(outlet), showing varied treatment efficiency. Industry-3 and Industry-7 had the highest removal rates (88.7% and 

90.74%, respectively), whereas the others showed moderate results. All outlets met the ECR 2023 limit of 

150 mg/L, though Industry-2 and Industry-6 were close to the threshold, indicating room for improvement. 

 

 

 

 

 

 

 

 

 

 

 

4. Conclusion 

 
This study assessed the ETP performance in seven textile industries in Chattogram based on key environmental 

parameters. All industries had maintained pH within the ECR 2023 limit (6.0–9.0) and discharged effluent below 

the 40°C temperature limit. Industry-4 had the best TDS removal, but Industries 2, 6, and 7 exceeded the 2100 mg/L 

limit. Only Industry-1 met the EC limit of ≤1200 μS/cm; others, especially 2, 5, 6, and 7, require improvement. 

For chloride, four industries complied, with Industry-4 showing the highest removal, and Industries 1, 2, and 6 

exceeding the limits. DO improved in all, but only industries 3, 6, and 7 met the ≥4.5 mg/L standard. BOD levels 

were low across all samples, indicating effective treatment. COD exceeded the limits in Industries 1, 2, and 4, 

while Industry-3 had the best removal. All industries met the SS standard, except Industry-3, and Industry-1 

showed the highest removal. Color levels were compliant in all industries, with Industries 3 and 7 performing the 

best. Overall, while all ETPs showed partial compliance, several required further optimizations. 
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Figure- 3.10: Color of inlet and Outlet of Selected ETP 

industries 

*Standard Value of Color (Pt-Co) according to ECR-2023 

is (150 Hazen) 
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Figure- 3.10.1: Color removal efficiency of 

Selected ETP industries 

 

 

71.43 68.75
88.7

72.38
70.14 63.56

90.74

0
20
40
60
80

100

E
ff

ic
ie

n
cy

 (
%

)

Color  Removal Efficency

Efficiency (%)


