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Abstract. Untreated wastewater disposal from industries has been a crucial 

environmental issue for developing countries like Bangladesh. The current study 

aims to investigate the status of Effluent Treatment Plant (ETP) and the quality of 

effluents in the Noakhali industrial area, Bangladesh. Total 10 industries were 

surveyed and the ETP status showed that about 30% of industries do not have ETP 

facilities and only 30% of industries use their ETP for the treatment of the effluents 

where the rest of the industry’s ETPs were under construction or exist but not

used. Effluent samples were collected from seven locations near the discharge 

points of various industries. All the physicochemical parameters were 

determined using standard analytical procedures and analyzed the values comparing 

with the guideline standard by the Department of Environment (DoE), Bangladesh. 

The average values of electric conductivity (EC) have exceeded the tolerable limit in 

maximum effluent samples. On the contrary, the temperature, pH, and total 

dissolved solids (TDS) values were within the standard limit for all of the 

collected effluent samples. The chloride concentration of the three effluent 

samples surpassed the limit. The biological oxygen demand (BOD) and 

chemical oxygen demand (COD) limit were exceeded for the effluent sampling 

sites S-6 and S-7 collected near the food and beverage industry. Besides, the 

maximum dissolved oxygen (DO) values of the effluents were below the standard 

which indicates poor water quality. Environmental nuisance is producing in 

Noakhali industrial area as maximum industries have not enough wastewater 

treatment facilities. Present study demonstrated that it is obvious 
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to operate the ETP regularly for improving the quality of effluents to save our native 

environment from the harmful effects of wastewater.  

1. INTRODUCTION

Bangladesh is an agriculture-based and riverine country [1]. After the

industrial revolution in the mid-18th century, the country started industrial 

practices. Among the industries, textile industries have significant contribution in 

uplifting Bangladesh’s economic status [2]. Yet, the industries have some negative 

implications for the environment. Generally, the industries use a huge amount of 

water in the production process and release to the sewers without pretreatment 

[3,4]. The waste management systems have not been developing subsequently with 

the industrial development in Bangladesh. Nearly all industries are observed to 

discharge the wastes into the surface water and on land without any treatment or 

after inadequate treatment [5]. The disposal of industrial residue causes 

environmental problems because the sludge can be used as fertilizer but may 

comprise heavy metals which could lessen productivity and cause more risks [6]. 

The major polluting industries are textile and dyeing, paints, tanneries, oil 

refineries, chemical complexes, fish processing units, fertilizer factories, cement 

factories, soap and detergent which release untreated toxic effluents directly in the 

rivers of Bangladesh [7]. Approximately 30 million gallons of untreated industrial 

wastewater are discharged every day in and around Dhaka city [5].  Untreated 

industrial effluents contain heavy metals like Cu, Zn, Pb, Cr, Cd, As, Hg, Mn and 

Fe which pollutes soils, natural water systems as well as groundwater [8]. Water 

pollution by the waste discharge of industries creates tremendous problems to 

aquatic and agro-ecosystems by affecting directly or indirectly and ultimately the 

human life [9]. The untreated wastewater from the industries may cause the high 

value of physical (colour, odour, temperature, electric conductivity, pH and total 

dissolved solids) and biochemical (chloride, dissolved oxygen, biological oxygen 

demand and high chemical oxygen demand) parameters and causes water pollution. 

In this regard, the most efficient strategy is to treat the polluted industrial 

wastewater at the source [10]. Though multiple industries have begun to install the 

Effluent Treatment Plant (ETP) due to the pressure of buyers, very few of them are 

maintaining them suitably. Noakhali is a district of the southern part of Bnagadesh 

where rapid unplanned industrial expansion has led to serious pollution through the 

discharge of industrial effluents [11]. The increasing number of food and beverage, 

pharmaceutical and other industries in this region, a large quantity of industrial 

effluents are being generated every day and released into the nearby water body. 

Until now, a very few baseline information is available about the overall status of 

the ETP facilities and the effluent quality in Noakhali industrial area. So, it is 
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important to investigate the ETP facilities and the effluent quality in Noakhali 

industrial area for proper environmental management. In the present study, the ETP 

facilities and the quality of industrial effluents in the Noakhali industrial area were 

investigated according to the guideline of the Department of Environment 
(DoE).

2. MATERIALS AND METHODS

2.1 Study area

The study was conducted in Noakhali industrial area, Bangladesh particularly

Sonapur, Romjanbibi, and Chowrasta (Figure 1). The effluent samples were 

collected from seven different locations near (about 5 meters) the discharge points 

of various industries (Pharmaceuticals, button manufacturing, plastic 

manufacturing, recycling, food and beverage) for the study (Table 1).  

2.2 Sample collection and preparation 

Three samples were collected from each sampling location. For 

physicochemical analysis, effluent samples were collected in 100 ml polystyrene 

bottle after washing properly by distilled water. The collected samples were stored 

at 4 ºC temperature and sealed tightly [12]. The sampling location, number, 

temperature, time and date were recorded. 

Table 1. Sampling locations and sources of effluent 

2.3 Physical and biochemical parameters analysis 

The physical parameters such as color, odor, temperature, electrical 

conductivity, pH and total dissolved solids were examined in the sampling site by 

different portable instruments by using standard methods. On the other hand, 

Sample sites Location Category of industries 

S-1
22°50'31.52"N 

91°6'47.06"E 
Pharmaceuticals 

S-2
22°50'27.00"N 

91° 6'44.55"E 
Button and Trims 

S-3
22°50'28.37"N 

91° 6'48.71"E 
Plastic 

S-4
22°50'24.56"N 

91° 6'49.55"E 
Recycling 

S-5
22°56'55.75"N 

91° 6'24.56"E 
Pharmaceuticals 

S-6
22°55'47.07"N 

91° 6'14.84"E 
Food and Beverage 

S-7
22°56'8.24"N 

91° 6'12.71"E 
Food and Beverage 
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biochemical parameters including chloride, dissolved oxygen (DO), biological 

oxygen demand (BOD), chemical oxygen demand (COD) had experimented in the 

Globe  Pharmaceuticals  laboratory.  The  type  and  intensity   of   the   color  were  

Figure 1. Location map of the study area, Noakhali, Bangladesh. 

observed by visual inspection. The testing procedure for the odor of the effluent 

samples was taken immediately after the sample collection on the basis of sense of 

smell. The temperature was measured in the sampling time by Celsius 

thermometer. The electrical conductivity of the samples was measured by an 

electric conductivity (EC) meter (Model: HANNA HI-8730N). The pH of the 
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samples was measured by pH meter (Model: HANNA HI-96107). The total 

dissolved solids (TDS) of the samples were measured by a portable TDS meter 

(HANNA HI-98302). The amount of chloride was calculated by applying mercuric 

nitrate method [13]. The dissolved oxygen of the samples was measured by a DO 

meter (DO-5509). All of the digital multimeters were calibrated following the 

manufacturer’s instructions before measuring the sample water. Biological Oxygen 

Demand (BOD) and Chemical Oxygen Demand (COD) were determined by 5-Day 

BOD test and open reflux method respectively according to Standard Methods 

[13]. Each procedure was repeated three times and the average values of three 

replicates were recorded for the final reading. 

2.4 Statistical Analysis 

The data obtained from the water samples were analyzed by using pivot tables 

and charts in Microsoft Excel 2019 and the study map was created by ArcGIS 10.8. 

3. RESULTS AND DISCUSSION

3.1 ETP facilities

Total 10 industries (including Orange A and B category) were surveyed for

determining the ETP status in the Noakhali industrial area. The ETP status results 

showed that about 30% of industries do not have ETP facilities and only 30% of 

industries use their ETP for the treatment of the effluents where the rest of 

the industry’s ETPs were under construction or exist but not used (Figure. 2). 

The physical and biochemical parameters of the water samples were analyzed 

by the guideline of the Department of Environment (DoE) (Table 1). 

Figure 2. ETP status in the Noakhali industrial area. 
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Table 1. National Standards- Quality at Discharge Point [14] 

Parameter Unit Final disposal (Inland surface water) 

Temperature ºC 40- 45

EC μMho/cm 1200

pH 6-9

TDS mg/L 2100

Chloride mg/L 600

DO mg/L 4.5-8

BOD5 mg/L 50 

COD mg/L 200 

3.2 Analysis of physical parameters of effluent 

The result of the average value of the physical parameters is given in Table 2. The 

effluent near pharmaceutical (S-1), food (S-7), recycling (S-4) and button manufacturing 

industries (S-2) was fade. Except for the pharmaceutical industry, rest of them were 

odorless. On the other hand, the effluent discharged from another pharmaceutical (S-5), 

plastic (S-3) and beverage industries (S-6) were colorless and odorless. The color of the 

samples was diverse due to high turbidity and dissolved substances [15]. The average range 

of the temperature of the effluent was from 26.6 to 28.1 ºC. The highest temperature was 

recorded in the effluent near the beverage industry (S-6). The beverage industry (S-6) has a 

well-conditioned effluent treatment plant, and they discharge the effluent after treatment 

into the sewerage line. According to National Standards at the discharge point, all the 

effluent samples from the industries do not generate any thermal pollution.  

Table 2. Analysis of physical parameters of effluent 
Sample 

ID 

Color Odor Temp 

(ºC) 

EC 

(μMho/cm) 

pH TDS 

(mg/L) 

S-1 Pale yellow Slight odorous 28 2437.09 7.22 1230 

S-2 Pale yellow Odorless 27.8 4121.26 7.098 2080 

S-3 Colorless Odorless 27.6 3289.08 7.257 1660 

S-4 Pale yellow Slight odorous 27.4 2179.51 7.166 1100 

S-5 Colorless Odorless 26.6 1703.98 8.143 860 

S-6 Colorless Odorless 28.1 792.55 6.2 400 

S-7 Pale yellow Odorless 28 3526.85 6.5 1780 

Results suggested that the industries of Noakhali area release a huge amount 

of ionic substances. The range of EC of the study area was found 792.55 to 

4121.26 μMho/cm (Figure 3).  
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Figure 3.  Mean value comparison of the physicochemical parameters of the effluents. 

The highest value of EC was found 4121.26 μMho/cm in S-2 effluent samples 

collected near the button manufacturing industry because it uses chemical dyes to 

make different colours button. The lowest EC was 792.55 μMho/cm in S-6 effluent 

samples collected near the beverage industry which satisfy the criteria of Waste 

Discharge Quality Standards for Industrial Units (DoE) (Table 1). The industry 

always treats the effluents before discharging them which is the main reason for 

low EC. The pH of the effluents samples collected near the selected industries 

meets the standard of DoE (Table 1). Effluents samples collected near one of the 

pharmaceutical industries (S-5) had the highest pH value which is 8.143 and the 

industry has ETP but not used practically. On the contrary, the lowest pH value 

was 6.2 in S-6 samples collected near the beverage industries and the ETP of the 

industry is active. The most distinguished total dissolved solids (TDS) value was 

found 2080 mg/L in S-2 effluents collected near the button manufacturing industry 

and the least value was 400 mg/L in S-6 effluents collected near the beverage 
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industry.  The standard value set by the DoE is 2100 mg/L for TDS. In this case, all 

of the effluent samples were satisfied the standard. The ETP of the button 

manufacturing industry (S-2) was under construction. On the other hand, the ETP 

of the beverage industry (S-6) is used effectively for the treatment. High TDS value 

in the effluent is not acceptable because it increases the density of water, reduces 

the solubility of gases, and deteriorates the water quality.   

 

3.3 Analysis of biochemical parameters of effluent 

The biochemical parameters (Chloride, DO, BOD and COD) of the water 

samples were investigated by the guideline of the Department of Environment 

(DoE) (Table 1). The result of the average value of the biochemical parameters is 

given in Table 3 and graphically presented in Figure 4. Effluent samples collected 

near three distinct industries do not implement the standard value for chloride 

concentration set by the DoE, Bangladesh. They are plastic (S-3), button (S-2) and 

food industries (S-7). The effluent sample (S-3) from the plastic industry which has 

not an ETP had a high value of chloride almost 840 mg/L. 

 
Table 3. Analysis of biochemical parameters of effluent 

 
Furthermore, effluents (S-1) collected near one of the pharmaceuticals that 

have an operative ETP, was found the meanest chloride value of effluent was 456 

mg/L. The overall DO level of the effluents collected from the industrial area is 

very low. The highest DO value of the effluent was 2.8 mg/L in S-5 and the lowest 

was 1.9 mg/L found in S-7 effluent collected near the food factory that has an ETP 

under construction.   

From the industrial quality standard for Bangladesh, the DO contents of the 

industrial effluents should be within 4.5 mg/L to 8 mg/L (Table 1). In general, 

BOD values of the effluent samples satisfied the permissible limit set by DoE for 

disposal of effluent except for the sample collected near the food industries (S-6 

and S-7). The highest BOD value was 190 mg/L found in S-7 effluent collected 

Sample 

ID 

Cl- 

(mg/L) 

DO 

(mg/L) 

BOD5 

(mg/L) 

COD 

(mg/L) 

S-1 456 2.7 48 104 

S-2 656 2.7 42 112 

S-3 840 2.3 37 112 

S-4 510 2.7 39 128 

S-5 550 2.8 45 136 

S-6 570 2.2 105 512 

S-7 602 1.9 190 485 
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near the food factory. On the other hand, the lowest BOD value was 37 mg/L 

in S-3 effluent collected near the plastic industry. When BOD level continues to 

rise, the DO level starts to drop because the oxygen that prevails in the waste is 

being used by the microorganism held in the effluent.  

Figure 4. Mean value comparison of the physicochemical parameters of the effluents 

Therefore, fish and other aquatic organisms may not survive in the surface 

water [16]. It is noticed that the effluents collected near the food and beverage 

industries (S-6 and S-7) had the highest COD values which have not been 

maintained the standard value of DoE. The COD values of S-7 and S-6 samples 

collected near the food and beverage industries were 512 and 485 mg/L 

respectively though the rest of the effluent samples fulfilled the standard of DoE. 

According to the DoE of Bangladesh, the COD value of the inland surface area 

discharged effluent is set not more than 200 mg/L. From the study it was found that 

the value of EC and DO of almost all industry, BOD and COD of the food industry 
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did not satisfied the permissible limit set by DoE for disposal of effluent. The high 

value of BOD and COD load indicate the poor quality of effluent. Food industry is 

a orange B category industry which discharge biodegradable and nontoxic waste 

water, but contain high concentrations of BOD and suspended solids (SS) [17]. 

The pharmaceutical waste comprises of drug residues with high BOD, COD, 

pharma-ceutically active compounds like hormones, anti-biotics, toxic 

substances, or surfactants, and volatile organiccompounds (VOCs) which 

constitute potential threats for the biosphere [18]. Therefore, it is essential to 

establish ETP in each and every polluting industries and should operate them 

regularly. 

4. CONCLUSION

Industrial wastewater discharge in water body generates one of the major

pollution aspects of Bangladesh as the industrialization is growing faster. The 

present study shows that only 30% of industries use their ETP for the treatment of 

the wastewater in the Noakhali industrial area. Due to inadequate wastewater 

treatment plant, the direct wastewater discharge into the water bodies has been 

severely deteriorating the water quality in Noakhali area, Bangladesh. The average 

value of the most physicochemical parameters has been found fluctuating than the 

standard value set by the DoE, Bangladesh. According to the Environment 

Conservation Rule 1997 [19], every industry should have an in-house ETP, unless 

they would not get the environmental clearance from DoE. To solve the water 

pollution issue, all of the industries should have well-designed ETP which perform 

efficiently. The quality of wastewater should be checked by following the guideline 

of DoE before discharging it in surface water and agriculture land. 
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