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Abstract 

Four central rivers of Bangladesh were selected for this research. The name of the rivers is Buriganga, Dhaleshwari, 
Shitalakshya and Meghna. The Electrical Conductivity (EC), pH, Total Dissolved Solid (TDS), and Salinity of the four river 
waters were evaluated. The EC values of the water of the Buriganga, Dhaleshwari, Shitalakshya and Meghna rivers were 
found to be 366.0, 299.2, 290.4 and 130.8 µS/cm respectively. Similarly, the pH values of 7.67, 7.38, 7.30 and 7.18 were 
found for the river waters of the Buriganga, Dhaleshwari, Shitalakshya and Meghna respectively. The EC and pH values 
were found higher for the Buriganga river water than that of the other three river waters. The TDS and salinity of the 
Buriganga river water were found 180 mg/l and 0.72% respectively. On the other hand, the TDS and salinity of the 
Meghna river water was found lower compared to the other three rivers. From this research, this is clear that the quality 
of the Meghna river water is much better than the river waters of the Buriganga, Dhaleshwari, and Shitalakshya. The 
quality of the Buriganga river water was found inferior. Dhaka city, the capital of Bangladesh, stands on the bank of the 
Buriganga river, and as a result a large number of unban waste goes directly to the river Buriganga. As a result, the water 
of Buriganga became polluted. This investigation proved that the Meghna river water quality is still much better and 
suitable for many applications.  
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1. Introduction

Bangladesh is a land of rivers. More than 230 rivers flowing across Bangladesh. Dhaka City, the capital of Bangladesh, is 
one of the most overcrowded cities in the world with a population of more than 16 million. Dhaka is located on the bank 
of the Buriganga river and is surrounded by the rivers Turag, Dhaleshwari, Balu, and Shitalakkhya. Most of the industries 
and factories are situated on the banks of these five rivers or close to the river system. There are more than seven 
thousand industries located near these rivers. The rivers around Dhaka city are increasingly being polluted as a result 
of a huge volume of toxic wastes from industries and sewage lines. In this investigation, four central rivers of Bangladesh 
were selected for investigation. The name of the rivers is as follows: Buriganga, Dhaleshwari, Shitalakshya and 
Meghna.These four rivers extend up to 70 km from the center of the capital Dhaka. The combined water of these rivers 
gradually flows into the Bay of Bengal by the name Meghna river [1-5]. A brief description of the four central rivers of 
Bangladesh is given below. 

The Buriganga river is a tide-influenced river passing through the west and south of Dhaka City. In ancient times one 
course of the Ganges used to reach the Bay of Bengal through dhaleshwari. This course gradually shifted and ultimately 
lost its link with the main channel of the Ganges and was renamed as the Buriganga. The water levels during high and 
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low tides in this river really a surprising matter. The Buriganga river originated from the Dhaleshwari river near Kalatia. 
The average width and depth of this river are 400 meter and 10 meter respectively. This river is only 27 km long. The 
Turag river has joined the Buriganga river at Kamrangirchar of Dhaka. The main flow of the Buriganga comes from the 
river Turag. Buriganga river meets with the Dhaleshwari river at Munshiganj district. The Buriganga is of great 
economic importance to Dhaka. It provides river connection by launch and country boats. Water pollution in the river 
Buriganga is as it's highest level now. The most significant source of pollution appears to be from industrial and irban 
wastes. In the dry season, the dissolved oxygen level becomes very low and the river water becomes toxic. Most 
importantly, the quality of the Buriganga river water has continuously been deteriorating. Due to severe water pollution 
problems, Buriganga is under the threat of becoming a dead river in the future. Therefore, immediately necessary 
measures should take to save the life of the river Buriganga [6-10]. Figure 1 shows a digital image of the river Buriganga.  

 

Figure 1 The Buriganga River of Bangladesh 

The Dhaleshwari River is a distributary of the Jamuna river of Bangladesh. The river takes off in the northwestern part 
of Tangail district. It is a twisting river having two branches. The main stream flows north of Manikganj district and 
joins the other branch, the Kaliganga, south of Manikganj. The Kaliganga again joins with the Dhaleshwari river. The 
Buriganga was once a distributary of the Dhaleshwari river and used to discharge its flow again into the Dhaleshwari. 
It meets the Shitalakshya river near Narayanganj district and flows south to meet the Meghna river near Shaitnol of 
Chadpur district. Total length of the river Dhaleshwari is about 160 km and an average depth of about 37 meter. The 
Dhaleshwari River flows along with central part of Bangladesh. This river contributes immensely to the socio-economic 
development in its vicinity as well as the country [11-14].  

The Shitalakhya river is a distributary of the famous Brahmaputra River. It is also known as Lakhya River. The river 
Shitalakhya is one of the most prominent rivers in the flood plain region of Bangladesh. It is located in the Narayanganj 
district, near the capital city of Dhaka. The river port of Narayanganj is one of the oldest port in Bangladesh. The 
Shitalakhya river flows in the central part of Bangladesh then it merges with the Dhaleshwari river near Kalagachhiya. 
The river is about 110 kilometers long and the width is around 300 meters. Its flow, measured at Demra, has reached 
74 cubic meters per second (2,600 cu ft/s). The river remains navigable year-round. The Shitalakhya river ran almost 
parallel to the Brahmaputra and after passing by Narayanganj district, it joined the Dhaleswari river. The Shitalakhya 
river, an urban river of high economic importance in Bangladesh, is prominently affected by harmful elements from 
innumerable sources and act as a sink of pollutant [15-18]. 

The river Meghna is one of the main rivers in Bangladesh. Meghna river is formed inside Bangladesh in Kishoreganj 
district above the town of Bhairab Bazar by the joining of the rivers Surma and Kushiyara, both of which originate in 
the hilly regions of eastern part of India where it is flowing as the name Barak River. The Meghna river meets with the 
Padma river in Chandpur district. Other major branches of the Meghna river include the Dhaleshwari, the Gumti, and 
the Feni. The Meghna river flows into the Bay of Bengal in Bhola district by four major mouths: Tetulia (Ilsha), 
Shahbazpur, Hatia, and Bamni [19-20]. A digital image of the Meghna river is shown in Figure 2. 

Meghna has two distinct parts. Upper Meghna from Bhairab Bazar to Shaitnol is comparatively a small river. Lower 
Meghna below Shaitnol is one of the largest rivers in the world, because it is the mouth of Ganges-Padma and 
Brahmaputra-Jamuna rivers. The average depth of Meghna river is 308 meters. The maximum depth is 490 meters. The 
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Meghna is the widest river among those that flow completely inside the boundaries of Bangladesh. At a point near Bhola, 
Meghna is 13 km wide. In Daudkandi of Comilla district, the Meghna river is joined by the Gumti River, which increases 
the Meghna's water flow considerably. The Meghna river is reinforced by the Dhaleshwari river before Chandpur 
district. Further down, the Padma River joined with the Meghna in Chandpur district, resulting in the Lower Meghna. 
After Chandpur, the combined flow of the Padma, Jamuna, and Meghna moves down to the Bay of Bengal in an almost 
straight line. The Meghna river estuary is significant for fishery resources and acting as a breeding and nursery grounds 
for many marine and freshwater fish species. The Meghna river estuary plays a very important role in providing a 
massive amount of fish supplies to the local and national markets [21-22]. 

 

Figure 2 The Meghna river of Bangladesh 

2. Material and methods 

Four points of the four central rivers of Bangladesh were selected in this investigation. The points of the rivers are 
shown in Figure 3.  

 

Figure 3 Four Central Rivers (Buriganga, Dhaleshwari, Shitalakshya and Meghna) of Bangladesh are shwon in the 
figure. Sample collection points of the rivers are indicated in the figure by red marked lines 

River water samples were collected in the dried plastic bottles. The Hydrogen ion concentration (pH) was determined 
by a digital pH meter (Model edge® HI2002 digital pH meter, Hanna Instruments, USA). The electrical conductivity (EC), 
total dissolved solid (TDS), and salinity of the river water samples were analyzed by combined digital EC meter (Model 
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HI2003-01, edge® Dedicated Conductivity-TDS-Salinity Meter, Hanna Instruments, USA). The testing of the water 
samples was carried out at 28°C. The river water samples were collected on 6th September 2019. 

3. Results and discussion 

Four points of four rivers of Bangladesh were selected for this investigation. The name of the rivers is Buriganga, 
Dhaleshwari, Shitalakshya and Meghna. Five samples of each point of the rivers were examined. The values presented 
here are the mean of that five samples. The Electrical Conductivity (EC), pH, Total Dissolved Solid (TDS), and Salinity 
(%NaCl) of the river waters were evaluated. The results with discussion are reported below. 

3.1. The Electrical Conductivity (EC)  

The EC measures the concentration of ions in water. The concentration of ions depends on the environment, movement 
and sources of water. The soluble ions in the surface water originate primarily by the dissolution of rock materials. 
Conductivity of an electrolyte solution is a measure of its ability to conduct electricity. The SI unit of conductivity is 
Siemens per meter (S/m). Conductivity measurements play a vital role in many industrial and environmental 
applications. The EC measurment is a rapid, easy, and reliable way of measuring the ionic content in water. Electrolytic 
conductivity of water is a function of temperature. Generally, conductivity is directly linked with the total dissolved 
solids in water samples. The EC value of high quality deionized water is about 0.5 μS/cm at 25°C, for drinking water 200 
to 800 μS/cm. Sea water has a high value of EC, around 50,000 μS/cm [23-25]. 

The EC values of water samples of the Buriganga, Dhaleshwari, Shitalakshya and Meghna rivers were found to be 366.0, 
299.2, 290.4 and 130.8 µS/cm respectively. The EC values of the water of Buriganga river (366.0 µS/cm) was found 
higher than other three river water samples. The lowest EC value was reported for the Meghna river water (130.8 
µS/cm). The EC values of the four river waters are reported in Figure 4. A significant reduction of EC values (64.26%) 
was noticed comparing to the water of Buriganga with Meghna river water. 

From this investigation, this is clearly indicated that the Meghna river water quality is much better than that of the river 
Buriganga. Actually, Buriganga river is flowing on the bank of the Dhaka city, capital of Bangladesh. A lot of urban and 
industrial wastes are going to the Buriganga river and the river water became polluted. The Buriganga river ranks 
among the most polluted rivers in Bangladesh. The distance between Meghna river (Chandpur point) and Buriganga 
river (Sadarghat, Dhaka point) is about 36 nautical miles or 68 kilometers. In this investigation, Sadarghat point of 
Buriganga river and near Chandpur launch terminal point of Megha river were selected. This is to be noted here that 
the Burigaga river meets with the Dhaleshwari river at Munshiganj district then the both river waters flow and then 
mixed with the river Shitalakshya near Kalagachhiya of Narayanganj District. Finally the combined flows go southwards 
to merge into the Meghna River in Munshiganj district. The Meghna river moves down to the Bay of Bengal in an alomost 
straight line [19-22].  

 

Figure 4 The EC values of the water samples of four central rivers of Bangladesh 

The EC value of the Buriganga river water (Fattula point) was reported as 312 µS/cm [7]. That experiment was 
conducted in September 09, 2015. In this investigation, the EC value of the Buriganga river water (Sadatghat point) was 
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found to be 366 µS/cm and the experimental was conducted in September 2019. So, the reported value of EC are close 
to the observed value. On the other hand, the EC value of the Meghna river water was reported 115.8 µS/cm, research 
works was conducted in September 2015 [19]. The reported EC values of the Meghna river water is adjacent to the 
observed values. Therefore, it can be concluded that the observed EC value is close to the reported values published in 
the reputed journals. 

3.2. The pH Values of the River Water Samples  

Basically the pH value is a good indicator of whether water is hard or soft. The pH of pure water is 7. In general, water 
with a pH lower than 7 is considered as acidic, and with a pH greater than 7 is considered as basic. The normal range 
for pH in surface water systems is in the range of 6.5 to 8.5. The higher values of pH represent that there is high chloride, 
bicarbonate, carbonate in the water samples that means the water is alkaline [26-28]. The pH values of the waters of 
the rivers Buriganga, Dhaleshwari, Shitalakshya and Meghna were found to be 7.67, 7.38, 7.30 and 7.18 respectively. 
Figure 5 showed the pH values of four river water samples. From this investigation, it is clearly evidenced that the 
Meghna river water quality is near to neutral. The reported values of pH of the water of the rivers Buriganga, 
Dhaleshwari, Shitalakshya and Meghna were 8.02, 7.68, 7.55 and 6.90 respectively [7, 13, 18, 20]. The reported values 
of the pH of the four river waters are very similar to the investigated values. 

 

Figure 5 The pH values of the four central river waters of Bangladesh 

3.3. Total Dissolve Solids (TDS)  

The TDS is defined as all inorganic and organic substances contained in water that can pass through a 2-micron filter.  

 

Figure 6 The TDS values of the water samples of four central rivers of Bangladesh 
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In general, TDS is the sum of the cations and anions in water. Ions and ionic compounds making up TDS usually include 
carbonate, bicarbonate, chloride, fluoride, sulfate, phosphate, nitrate, calcium, magnesium, sodium, and potassium, but 
any ion that is present will contribute to the total. The organic ions include pollutants, herbicides, and hydrocarbons. 
The TDS is measured by milligrams per liter (mg/l). The TDS of ocean water is around 35,000 mg/l, fresh water is 
normally less than 100 mg/l, and the rain water is less than 10 mg/l [25-27]. The TDS values of the water of the rivers 
of Buriganga, Dhaleshwari, Shitalakshya and Meghna were found to be 180, 149.3, 145 and 65.7 mg/l respectively. 
Figure 6 represented the TDS values of water samples of four central rivers of Bangladesh. From this investigation, this 
is clearly evidenced that the Buriganga river water contains highest TDS values than that of the other three rivers of 
Bangladesh. The lowest TDS values were reported by the water samples of the river Meghna. The reported values of the 
TDS of the water of the rivers of the Buriganga and Meghna were as 372 and 72 mg/l respectively [7, 19]. The reported 
values indicated that the observed values are adjacent to the reported values. These reported values designated the 
validity of this research works. Finally, it can be concluded that the Meghna river water quality is much better than that 
of the Buriganga river water. 

3.4. Salinity of the River Water Samples  

Salinity is simply a measure of the amount of salts dissolved in water. An estuary usually exhibits a gradual change in 
salinity throughout its length, as fresh water entering the estuary from tributaries mixes with seawater moving in from 
the ocean. Salinity is usually expressed in parts per thousand (ppt) or percent (%). Generally, the fresh water from rivers 
has a salinity of 0.05% or less and for ocean water this is more than 3% [25-28].  

The salinity values of the water samples of the rivers Buriganga, Dhaleshwari, Shitalakshya and Meghna were found to 
be 0.72%, 0.60%, 0.52% and 0.30% respectively. Figure 7 showed the salinity values of the water samples of the four 
central rivers of Bangladesh. 

 

Figure 7 The salinity values of the water samples of four central rivers of Bangladesh 

The observed values of the salinity of the four river water samples were compared to the reported values published in 
the journals. It was published that the salinity values of the water of the rivers Buriganga, Dhaleshwari, Shitalakshya 
and Meghna were as follows: 0.63%, 0.58%, 0.41% and 0.20% respectively [9, 14, 17, 20]. 

From this investigation, this is clearly evidenced that the Buriganga river water contains highest salinity values (0.72%) 
than that of the other three rivers of Bangladesh. The lowest salinity values (0.30%) were reported by the water samples 
of the river Meghna. Therefore, this is clear that the Meghna river water quality is much better compared to the 
Buriganga river water. In fact, Buriganga river is situated in the capital city Dhaka. As a result, a lot of urban and 
industrial wastes are dischanges to the river Buringa and thereby the river water became polluted. This is well known 
in Bangladesh that the Buriganga river ranks among the most polluted rivers in Bangladesh. This investigation also 
proved that. On the other hand, Meghna river water quality is much better than three other river waters specially the 
Bruriganga river. The distance between Buriganga river (Sadarghat, Dhaka point) and Meghna river (Chandpur point) 
is around 68 kilometers. Though the water of the river Buriganga mixed with the Meghna river water but still the qaulity 
of the water of the Meghna river is much better. 
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4. Conclusion 

In conclusion, the Megha river water quality is much better than that of the river Buriganga. The river Buriganga is 
flowing by the side of the capital city of Bangladesh, Dhaka. A lot of urban and industrial wastes are going to the Buringa 
river and the river water became polluted. The Buriganga river ranks among the most polluted rivers in Bangladesh. 
The quality of the river waters of Dhaleshwari, Shitalakshya and Meghna were found better. The Meghna river water 
quality is good for marine environment. When moves from Buriganga to the downstream, the quality of the river waters 
getting better. Finally, the values of EC, pH, TDS, and salinity of the river water of Buriganga is alarming. The quality of 
the water of the three rivers is comparatively better than that of the river Buriganga  

Compliance with ethical standards 

Acknowledgments 

The research work was supported by the Ministry of Science and Technology, Government of the People's Republic of 
Bangladesh under the Special Allocation for Science and Technology Programme, Financial Year 2020-2021. The Project 
Title was: Analysis and Treatment of River Water Using Bio-based Polymeric Materials and Gamma Radiation for 
Radiological Applications, Group Serial No.445 EAS. 

Disclosure of conflict of interest 

All authors state that there is no conflict of interest. 

References 

[1] Kamal MM, Hansen AM, Badruzzaman ABM. Assessment of pollution of the river Buriganga, Bangladesh, using a 
water quality model, Water Science and Technology. 1999; 40(2): 129-136. 

[2] Mowla QA, Mozumder MAK. Deteriorating Buriganga river: It’s impact on Dhaka’s urban life, PSC Journal. 2015; 
2(2): 01-10. 

[3] MN Uddin, MS Alam, MN Mobin, MA Miah. An assessment of the river water quality parameters: A case of Jamuna 
river; Environmental Science and Natural Resources. 2014; 7(1): 249-256. 

[4] Begum Tahmina, Dey Sujan, Roy Karabi, Mostofa Kamal Abu Hena, Khan Ruhul Amin, Sultana Sharmin. 
Assessment of surface water quality of theTurag river in Bangladesh Research Journal of Chemistry and 
Environment. 2018; 22(2): 49-56.  

[5] MN Mobin, MS Islam, MY Mia, B Bakali. Analysis of physicochemical properties of the Turag river water, Tongi, 
Gazipur in Bangladesh. Journal of Environmental Science and Natural Resources. 2014; 7(1): 27-33. 

[6] Ali MY, Amin MN, Alam K. Ecological health risk of Buriganga river, Dhaka, Bangladesh; Hydro Nepal. 2008; 3: 1-
4. 

[7] Shaikh S Ahammed, Sadia Tasfina, K. Ayaz Rabbani, Md Adbul Khaleque. An Investigation into the water quality 
of Buriganga- A river running through Dhaka, International Journal of Scientific & Technology Research. 2016; 
5(03): 2277-8616. 

[8] Fatema K, M Begum, M Al Zahid, ME Hossain. Water quality assessment of the river Buriganga, Bangladesh, 
Journal of Biodiversity Conservation and Bioresources Management. 2018; 4(1): 47-54. 

[9] Md. Abdullah Salman, Shamim Ahmed, Mehedi Hasan Peas, Nusrat Khan. Water quality assessment of the 
Buriganga river, Dhaka, Bangladesh. International Journal of Emerging Technology and Advanced Engineering. 
2018; 8(6): 17-23. 

[10] Islam MS, Uddin MK, Tareq SM, Kurasaki M, Tanaka S, Kuramitz H. Alteration of water pollution level with the 
seasonal changes in mean daily discharge in three main rivers around Dhaka city, Bangladesh, Environments. 
2015; 2: 280-294. 

[11] Hasan MM, Ahmed MS, Adnan R, Shafiquzzaman M. Water quality indices to assess the spatiotemporal variations 
of Dhaleshwari river in central Bangladesh; Journal of Environmental and Sustainability Indicators. 2020; 8: 1-
13. 



GSC Advanced Research and Reviews, 2021, 08(01), 110–117 

117 

[12] Mohanta LC, Niloy MNS, Chowdhury GW, Islam D, Lipy EP. Heavy metals in water, sediment and three fish species 
of Dhaleshwari river, Savar, Bangladesh, Bangladesh, Journal of Zoology. 2019; 47(2): 263-272. 

[13] Sharmin Y Rikta, Md. Shiblur Rahaman, Jakia J Mehjabin, Md Khabir Uddin, Mohammad M Kabir, Shafi M Tareq. 
Evaluation of water quality parameters and Humic substance status of Bangshi, Dhaleshwari and Padma Rivers 
in Bangladesh, International Journal of Environmental Sciences. 2016; 6(2): 1129-1139. 

[14] Akter S, Kamrujjaman Islam RU, Saha B. An investigation into chemical parameters of water of Dhaleswari- A 
river alongside tannery village of Bangladesh, International Journal of Science. 2019; 8: 159-164. 

[15] Alam MM, Zahan MK, Rahman MH, Zahid AASM. Water quality assessment of Shitalakhya river, Asian Journal of 
Fisheries and Aquatic Research. 2020; 6(1): 9-20. 

[16] Kabir MH, Tusher TR, Kormoker T, Proshad R, Maksudul Islam. Evaluation of spatio-temporal variations in water 
quality and suitability of an ecologically critical urban river employing water quality index and multivariate 
statistical approaches: A study on Shitalakhya river, Bangladesh, Human and Ecological Risk Assessment. 2020; 
1-28. 

[17] Husna I Pia, Marufa Akhter, Supria Sarker, Masud Hassan, Sadique Rayhan ABM, Md Mazharul Islam, Md Arafat 
Hassan. Contamination level (water quality) assessment and agro-ecological risk management of Shitalakshya 
river of Dhaka, Bangladesh, Hydrology: Current Research. 2018; 9(1): 1-4. 

[18] Mallika Saha, AHM Shafiullah Habib, Md Anichur Rahman, Shova Saha. Some physicochemical aspects of the 
Shitalakshya river at two points in Narayanganj, Jagannath University Journal of Life and Earth Sciences. 2019; 
5(1): 66-76. 

[19] Md. Simul Bhuyan, Muhammad A. Bakar, Aysha Akhtar, M Belal Hossain, Md. Shafiqul Islam. Analysis of Water 
Quality of the Meghna River Using Multivariate Analyses and RPI, Journal of the Asiatic Society of Bangladesh, 
Science. 2017; 43(1): 23-35. 

[20] Romana Rima, Abdullah Al Ryhan Ruhul Amin Khan, Sony Ahmed, Rafiq Islam, Sharif Hossain Munshi, Sabbir 
Azam. Assessment of water quality parameters of Meghna river Kishoreganj, Bangladesh, Asian Journal of 
Environment & Ecology. 2020; 12(2): 29-37. 

[21] Akter D, Islam MS, Hoque MMM, Kabir MH, Rehnuma M. Assessment of heavy metals contents in water and 
sediments of the Meghna River in Bangladesh; Bangladesh Journal of Environmental Science. 2019; 37: 32-39. 

[22] Hossain HMZ. Major, trace, and REE geochemistry of the Meghna river sediments, Bangladesh: Constraints on 
weathering and provenance; Geology Journal. 2019; 55(5): 3321-3343. 

[23] Khan MAI, Hossain AM, Huda ME, Islam MS, Elahi SF. Physico-chemical and biological aspects of monsoon waters 
of Ashulia for economic and aesthetic applications: Preliminary studies, Bangladesh Journal of Scientific and 
Industrial Research. 2007; 377-396. 

[24] Bhuyan MS, Bakar MA. Seasonal variation of heavy metals in water and sediments in the Halda River, Chittagong, 
Bangladesh; Environmental Science and Pollution Research. 2017; 24(35): 27587-27600. 

[25] Davis ML, Cornwell DA. Introduction to Environmental Engineering, third edition, McGraw Hill Book Company. 
1988; 289-297. 

[26] Peavy HS, Rowe DR, Technology G. Environmental Engineering McGraw Hill Publishing Company Ltd. 1985;11-
46. 

[27] Dara SS. A Textbook of Environmental Chemistry and Pollution Control. 7th ed. S. Chand and Company Ltd., Ram 
Nagar, New Delhi, India. 2007; 44-75. 

[28] Alam MJB, Muyen Z, Islam MR, Islam S, Mamun M. Water quality parameters along river. International Journal of 
Environmental Science and Technology. 2007; 4(1): 159-167.  


