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Abstract 

Contamination by heavy metals in rivers is a pervasive issue that has raised concerns about the long-term 

sustainability of freshwater resources. Rivers serve as critical conduits for various pollutants, and heavy metal 

contamination is one of the most detrimental factors affecting aquatic ecosystems and human populations. This 

study is based on the determination of the physio-chemical parameter & heavy metal pollution in Kalurghat 

Canal, Mohora-2 Canal & Sadarghat Canal.  From the analysis Mohora -2 Khal shows the highest WQI of 

540.80 (0 KM) and the lowest WQI of 194.07 in Sadarghat khal (0 KM). All other values of WQI in all stations 

are greater than 100, so it can be concluded that the condition of the water quality status of Kalurghat Canal, 

Mohora-2 Canal and Sadarghat Canal are not suitable for drinking and fish culture. Water may be used in 

irrigation but needs to be the proper treatment. The highest RPI found in Sadarghat khal (0Km and 1 km), in 

Mohora -2 it is 5.75 (0 km) 7.5 & 5.0 but the lowest RPI found in Kalurghat khal which is 3.75 (1Km) and. Since 

the value of RPI for Sadarghat  is greater than 6, so all the stations of Sadarghat Canal are considered to be 

severely polluted. But kalurghat & Mohora-2 Canal are moderately polluted. The highest value of HPI is 54.17, 

which is found in Sadarghat (0 km) and the lowest value of HPI is 11.82, which found in Kalurghat (0.5 km). By 

analyzing the HPI value, it can be concluded that Sadarghat and Kalurghat (0Km) canals are highly polluted. 

There is also found high contamination of heavy metals in both water and sediment. Among the three canals, 

Mohora Khal- 2 and Sadarghat khal are the most polluted than Kalurghat Khal. Because there are a lot of heavy 

industries besides both canals. These industries discharge large quantities of polluted water into the canals. 

Keywords: Assessment , Contamination, Water Quality Index, Heavy Metal index , Canal. 

 

1 Introduction 

The rivers of Bangladesh are facing escalating levels of pollution, particularly in terms of surface water quality, 

largely driven by rapid industrialization. This is a common issue in developing nations, where expanding 

industrial activities have significantly increased the use of chemical substances and the infrastructure needed to 

process them. Consequently, harmful pollutants are being released into the environment—air, soil, and especially 

water—at an alarming rate. Though these problems may appear localized, their implications are global due to 

their rising frequency and intensity. Industrial effluents pose a serious threat to ecosystems, either through direct 

toxic effects or by altering water quality in harmful ways. Among various pollutants, heavy metals are 

particularly notorious, acting as persistent environmental toxins that accumulate in aquatic systems. Unlike many 

contaminants, trace metals do not degrade biologically, instead cycling continuously through natural systems, 

with rivers serving as key transportation routes. Even at low concentrations, elements such as chromium (Cr), 

lead (Pb), cadmium (Cd), and arsenic (As) are extremely hazardous. In Bangladesh, untreated industrial 

discharges rich in metals like nickel (Ni), manganese (Mn), chromium, cobalt (Co), and lead are being dumped 

into rivers. This is especially evident in the Chittagong region, where industrial wastewater from areas like 

Sadarghat, Mohora-2, and Kalurghat—home to chemical, leather, textile, and steel industries—is funneled 

through surface drains into the Karnaphuli River. As a result, concentrations of Cr, Cd, Pb, and As in this river 

often exceed safe drinking water limits, making the water unfit for human consumption. Additionally, the 

sediments show high levels of Ni, Cd, and Pb, further highlighting the extent of contamination. Given these 

concerns, the present study focuses on identifying the levels of heavy metal contamination—particularly nickel 

and lead—in both water and sediment within canals feeding into the Karnaphuli River. The aim is to assess the 

environmental impact of such pollution in the Chittagong metropolitan area. To achieve this, water samples were 

collected from various points across three key canals (Kalurghat, Mohora-2, and Sadarghat), and pollution levels 

were evaluated using indices such as the Water Quality Index (WQI), River Pollution Index (RPI), and Heavy 

Metal Pollution Index (HPI). This research is novel as it provides a comprehensive comparative assessment of 

heavy metal contamination in three major canals—Kalurghat, Mohora-2, and Sadarghat—connected to the 
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Karnaphuli River in Chittagong. It uniquely combines Water Quality Index (WQI), River Pollution Index (RPI), 

and Heavy Metal Pollution Index (HPI) to evaluate both water and sediment quality. The study identifies 

industrial effluents as the main pollution sources, correlating contamination severity with nearby industrial 

zones. It reveals significant spatial variation in pollution intensity among the canals, emphasizing site-specific 

environmental risks. Overall, the research establishes essential baseline data for future water quality monitoring 

and pollution management in urban canal systems. 

 

2 Methodology 

The Karnaphuli River's surrounding canals have been selected as a study location. Three (03) sampling locations 

have been selected to collect river water samples. The environmental engineering laboratories of Southern 

University Bangladesh and Bangladesh Scientific and Industrial Research Council (BCSIR) will examine the 

leveled and individually processed samples for testing by Atomic Absorption Spectrophotometry – 

AAS(PerkinElmer PinAAcle 500, detection limit 0.001). The American Public Health Association's (APHA) 

Standard Methods for the Examination Waste water and a variety of water quality testing instruments is used for 

the tests, which will be completed within 24 hours of the data being collected. For the purpose of sampling the 

river water, nine (09) sampling locations were selected. First, samples were gathered from the Kalurghat canal, 

and Mohora-2 canals of the Karnaphuly River. From these canals, samples of water and sediment were gathered. 

Samples were gathered at Kalurghat canal at, 0.5 and 1 km away from the river stream. Samples were taken 0 

km, 1 km, and 2 km from the river from the Mohora-2 canal and Sadarghat canal at 0km & 0.5km. 

 
 

Figure 1: Map of Kalurghat Canal 

 

 
 

Figure 2: Map of Mohora-2 Canal 

 

 
Figure 3: Map of Sadarghat Canal 

 

 

3 Tables and Figures 
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Table 1: Physiochemical Parameters of three Canals 
 

 

Experimen

t 

Kalurghat canal 

 

Mohara-2 canal 

 

 

Sadarghat Canal Standard 

limit, 

ECR 

2023 0 KM 0.5 KM 

 

0 KM 1 KM 

 

0 KM 

 

0.5 

KM 

Tempera

ture (°C) 
27.8 26.9 

29.3 27.9 28.3 24.1 
40 

pH 7.8 7.7 7.5 7.4 7.2 6.5 8.5 

Turbidit

y (NTU) 
92 81 

206 68 53 73 
10 

TDS 

(mg/L) 
1200 1200 

750 2130 750 2080 10

00 

TS 

(mg/L) 

       

1240 
1460 

1080 2550 1340 2470 
- 

TSS 

(mg/L) 

           

40 
260 

330 420 590 390 15

0 

CO2 

(mg/L) 
0.7 1.3 

1.5 5.5 5.28 10.56 
- 

Alkalinity 

(mg/L) 
4 6 

4 6 12 13.2 
- 

Hardnes

s (mg/L) 
72 138 

124 356 90 264 
 

Chloride

(mg/L) 

      

47.99 

        

1.999 

   

130 

    130.06 447.86 269.163 60

0 

DO 

(mg/L) 
4 2.9 

2.2 1.4 1.2 1.7 
6.0 

BO

(m

g/L) 

3.8 2.6 

1.9 1.2 0.7 1.2 

50 

EC 

(micromh

o/cm) 

200 400 

100 800 1300 3400 

      1200 
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Figure 4.Water Quality Index 

 

 

Figure 5. River Pollution Index 
 

 
Figure 6. Bar Chart of Nickel for water sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Bar Chart of Lead for water sample 
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Figure 8. Bar Chart of Nickel for sediment sample 

 

 
Figure 9. Bar Chart of Lead for sediment sample 

 

 
Fig.10: Graph of HPI for Water Sample 

 

 
 

Fig.11: Graph of HPI for Sediment Samples 
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WQI range, status, and possible usage of the water sample. 

WQI Water Quality Status 

(WQS) Possible Usage 

0-25 Excellent Drinking, Irrigation and industrial. 

26-50 Good Drinking, Irrigation and industrial. 

51-75 Poor Irrigation and industrial. 

76-100 Very Poor Irrigation. 

>100 Unsuitable for drinking and fish culture. Proper treatment required before use. 

 

Range, Index score, Rank and pollution status of the water sample 

Parameters Rank 

Unpolluted Negligibly population Moderately polluted Severely polluted 

DO (mg/L) Above 6.5 4.5-6.5 2.0-4.5 Under 2.0 

BOD5 (mg/L) Under 3.0 3.0-4.9 5.0-15 Above 15 

SS (mg/L) Under 20 20-49 50-100 Above 100 

NH3-N (mg/L) Under 0.5 0.5-0.99 1.0-3.0 Above 3 

Index Scores (Si) 1 3 6 10 

RPI Under 2 2.0-3.0 3.1-6.0 Above 6.0 

 

 

4 Conclusion  

For water and sediment samples, the BCSIR lab tested the heavy metal parameters (Nickel & Lead) and the 

Southern University lab tested the physical parameters (color, turbidity, temperature) and chemical 

parameters (TS, TDS, TSS, BOD, DO, EC, Chloride, Salinity, CO2, Alkalinity, Hardness).From 

physiochemical parameter test results of Kalurghat, Mohora-2 & Sadarghat canal, only Turbidity and TSS 

exceeded the permissible limit of 10 mg/L and 1000 mg/L. From the WQI analysis, Mohora canal shows the 

highest WQI of 540.80 in (0 km) and the lowest WQI OF 194.07 in Sadarghat canal(0km). The highest RPI 

found in Sadarghat canal which is 6.75 and the lowest value is 3.75. All the canal water is moderately & 

severely polluted. The value of HPI for water samples are suitable for all canals, for sediment samples 

highest HPI found in Sadarghat canal (54.17 & 53.22). So, all the three canals are severely and  highly 

polluted. 
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