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ABSTRACT  
 

 

This study deals with the comparison of water quality parameters between Buriganga and 

Dhaleshwari river based on DoE Water Quality Index [Malaysia], Canadian Water Quality 

Index and River pollution Index. It is measured that the water quality of Buriganga is slightly 

improving on the other hand the water quality of Dhaleshwari is gradually declining. For 

Buriganga, the DoE Water Quality Index [Malaysia] is increasing in 2022-13 compare to 2017, 

for example in 2017 WQI value was 32.24975 at Postogola Bridge. But in 2022-23, WQI value 

was 47.62663 in Season-1, 48.45746 in Season 2 and 38.03453. For Dhaleswari, at Hazratpur 

WQI value at 2017 was 65.91067 and in 2022-23 it was 29.44778 [Season-1], 

34.99186[Season-2] and 33.30495 [Season-3], So, the Water Quality of Buriganga is slowly 

improving as per DoE Water Quality Index [Malaysia] but it’s rapidly declining at Dhaleshwari 

River. According to River pollution Index, in 2022-23’s Season1, 2 &3 RPI was 5.0, 6.0 and 

6.75 at Postogola Bridge which is classified as Moderately polluted as River pollution Index. 

But in 2017, RPI was 8.25 at Postogola Bridge which was classified as severely polluted as per 

RPI. For Dhaleswari River, RPI in 2017 at Hazratpur was 1.5 which was classified as 

unpolluted as per RPI. But 2022-23’s three season value was 27.25, 7.25 and 8.25 which was 

classified as severely polluted.  So, River Pollution Index also states the rapid degradation in 

Water Quality of Dhaleshwari river and slow improvement of Buriganga River. The CWQI 

value for each season and station in 2022-23 were in the range of 0 to 44 range at Buriganga 

River that means the water quality was poor. And for Dhaleswari, CWQI value was poor at 

every station expect Dhaleshwari River Bridge. From all the aspects the water quality is 

gradually declining for Dhaleshwari day by day and is marginally improving for Buriganga. 

 

 

Keywords: WQI, Water Quality, Parameters, CWQI, DoE, River Pollution Index, RPI, 

Canadian Water Quality Index, CCME WQI, DoE Water Quality Index [Malaysia], Buriganga, 

Dhaleshwari. 
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CHAPTER 1. INTRODUCTION 

 

1.1 Background 

 

Buriganga and Dhaleshwari are two of the most well-known rivers in Bangladesh, which has 

over 700 rivers and tributaries. Both rivers are geographically and economically significant. 

The Buriganga River flows into the Dhaleshwari River as a tributary. 

 

Dhaleshwari River is one of the tributaries of the Jamuna River in the center of Bangladesh. It 

originates in the Jamuna towards the northwest corner of the Tangail district. After that, it splits 

in two; the northern branch, which keeps the name Dhaleshwari, eventually joins up with the 

southern branch, which becomes the Kaliganga River in the Manikganj area. Finally, the 

combined flow reaches the Shitalakshya River close to the Narayanganj district. This merged 

water eventually flows into the Meghna River further south. The river Dhaleshwari has an 

approximate length of 160 kilometers and an average depth of 37 meters (Wikipedia 

contributors, 2022). 

 

The Buriganga river formed near Kalatia from the Dhaleshwari river. This river's average width 

and depth are 400 meters and 10 meters, respectively. The length of this river is about 27 

kilometers. At Kamrangirchar in Dhaka, the Turag river meets the Buriganga river. The 

Buriganga and Dhaleshwari river merge in the Munshiganj district (Kazi M Maraz et al., 2021). 

 

On April 6, 2017, it was ruled that all Hazaribagh tanneries must shut down operations. Prior 

to this, the dumping of untreated liquid leather processing wastes from tannery factories in 

Hazaribag, Dhaka, was the primary source of pollution in the Buriganga. For the last 45 years, 

the chromium emitted by the Hazaribagh tanneries has contaminated the water of the Buriganga 

River. In the previous fifty years, 95 percent of Hazaribag's tanneries have been constructed in 

an uncontrolled manner in densely populated areas, according to statistics from the Department 

of the Environment (Azom et al., 2012). Recent research shows that around 60,000 tons of raw 

hides and skins are processed annually in these tanneries, which discharge roughly 95,000 liters 

of untreated effluents into the open environment every day, causing the death of the Buriganga 

River(Rasul et al., 2006). According to the World Health Organization, more than 8,000 

employees in Hazaribag's tanneries suffer from gastrointestinal, dermatological, and other 

illnesses, and 90 percent of this group dies before the age of 50 (Maurice, 2000) 

 

With the relocation of 155 factories, the tannery industry has migrated from Hazaribagh to 

Savar in Dhaka. Unfortunately, early delays in the proper functioning of the CETP raised 

questions as to whether the pollution issue was simply moved from the Buriganga River to the 

Dhaleshwari River. Eventually, the CETP began to function, although its efficiency remains 

very questionable. 

https://en.wikipedia.org/wiki/Dhaleshwari_River
https://en.wikipedia.org/wiki/Dhaleshwari_River
https://gsconlinepress.com/journals/gscarr/content/analysis-water-samples-four-central-rivers-bangladesh
https://www.researchgate.net/publication/270276449_Environmental_Impact_Assessment_of_Tanneries_A_Case_Study_of_Hazaribag_in_Bangladesh
https://www.inderscienceonline.com/doi/abs/10.1504/IJEP.2006.010881
https://scielosp.org/article/bwho/2001.v79n1/78-79/
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As the tanning industry was deemed to be one of the biggest sources of the Buriganga river, an 

improvement in water quality over the last four years is anticipated. Similarly, the decline in 

Dhaleshwari’s water quality. Our primary purpose is to examine the water quality of Buriganga 

and Dhaleshwari before and after moving of the tannery industry from Hazaribagh to Savar 

using field measurements, laboratory analysis, and Water Quality Index. 

 

 

1.2 Objectives 

 

The primary objective of the research is to evaluate the water quality of rivers of Buriganga 

and Dhaleshwari after the relocation of tannery industries from the bank of river Buriganga to 

the bank of river Dhaleshwari. Four times a year, the water quality is assessed. The primary 

aims of the research include 

 

• To analyse of the existing water quality of the Buriganga and Dhaleshwari in terms of 

selected water quality parameters, including pH, DO, BOD5, COD, TS, TDS, TSS, NH3-N, 

NO3-N, and orthophosphate concentrations throughout the year. 

• To compare the water quality in both rivers before and after the relocation of tanning 

industries. And demonstrate the deterioration and improvement of both rivers. 

• To apply various WQI models in rivers of Buriganga and Dhaleshwari and find the current 

water quality of each river and compare them with 2017 data. 
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CHAPTER 2. LITERATURE REVIEW 

 

2.1 Introduction 

 

According to the globe Health Organisation (WHO), the Buriganga is one of the most polluted 

rivers in the globe. This is a result of the city's daily disposal of over 60,000 cubic metres of 

toxic refuse into its waters. The principal sources of pollution have been the leather tanning 

industry in the neighbourhood of Hazaribagh and the waste discharge of a population lacking 

adequate sanitation services. The Buriganga River has become one of the world's most polluted 

and unhealthy rivers as a result of Dhaka's refuse over the past three decades. Since 400 years 

ago, Dhaka has expanded along the north bank of the Buriganga River. 

 

The tanning industry was considered to be one of the main polluters of the Buriganga River. 

According to research, nearly 200 untreated tanneries discharge daily approximately 18000 

litres of liquid wastes, 115 tonnes of solid wastes during peak hours, and 75 tonnes of solid 

wastes during off-peak hours. From 1951 to 2018, they directly discharged effluents for 67 

years. 

 

 

In 2018, the tannery industry was relocated to Savar along the Dhaleshwari River. Savar 

Tanneries: Pollution Puzzle, 2022 reported that the Savar estate's current central effluent 

treatment facility has the capacity to treat approximately 25,000 cubic metres of liquid waste 

per day, according to sources from the Department of Environment. However, the estate's 

tanneries generate 40,000 cubic metres of refuse. Currently, 15,000 cubic metres of untreated 

waste are being released into the adjacent Dhaleshwari river. Another deficiency contributes to 

the overall dysfunctional state of the estate. In addition to heavy metals and chromium, the 

exclusive tanning zone also dumps solid refuse into the river. All of these factors contribute to 

the transformation of the Savar-river segment into an uncontrolled pollution hotspot. 

 

This chapter provides a review of the research on the Buriganga and Dhaleshwari rivers. 
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2.2 Previous Study on River Buriganga & Dhaleshwari: 

 

Paul et al. (2014) analysed the data quality of the Buriganga river from 1968 to 2007 in a study. 

The investigation concentrated on seven riverside locations. The study revealed that the 

minimal value of dissolved oxygen (DO) in 1974 was 6.1 mg L-1, which represented an 

increase from the 5.4 mg L-1 value recorded in 1968. The following year, however, saw a 

precipitous decline to 1.55 mg/l. The minimal DO concentration in the Buriganga river water 

exceeded the critical limit in 1968, 1973, and 1974. From 1975 to 1988, the minimal DO 

concentration remained below 4 mg L-1, with the exception of 1988 and 1989, when it was 1.7 

mg L-1 and 4.7 mg L-1, respectively. From 1989 to 1993, with the exception of 1991, the 

minimum DO value remained above the threshold level of 2 mg L-1. The minimal DO in 1994 

decreased from 5 mg L-1 in 1993 to 3.2 mg L-1 in 1994. The minimum DO concentration in 

the Buriganga river decreased from 2 mg L-1 in 2000 to 0 mg L-1 in 2007. 

 

The lowest biochemical oxygen demand (BOD) value was recorded in 1968 at 1.5 mg L-1, 

while the highest value was recorded in 2007 at 60 mg L-1. Prior to 1994, the BOD value 

remained below 10 mg L-1; however, it rose sharply thereafter, reaching 60 mg L-1 by 2007. 

During the course of the investigation, the pH levels ranged from 7.4 to 8.53. The chemical 

oxygen demand (COD) concentration ranged from 1.1 mg L-1 to 198 mg L-1, with the 

maximum concentration recorded in 1988. By 2007, the COD concentration had increased to 

145 milligrammes L-1 from 68 mg L-1 in 2000. From 1973 to 2007, the total alkalinity ranged 

from 90 to 264, a significant increase over time. 

 

In a separate research titled "Buriganga Pollution: Reasons & Prospects" (2008), the 

environmental conditions of Dhaka's Keraniganj Upazilla in 2007 were examined. The research 

revealed that the average dissolved oxygen concentration and pH of the Buriganga river are 1.8 

and 12, respectively. In addition, the chloride concentration in the river exceeded the tolerance 

standard. 

 

Regarding tanneries, the investigation identified two distinct tanning processes used in their 

manufacturing. To produce blue leather, chrome tanneries utilised chromium sulphate, CaO, 

Na2S, NH4Cl, Oropan bate, NaCl, H2SO4, chromosal B, and soda. To produce soft blue 

leather, chromium and vegetable tanneries combined NaCl, CaO, NH4Cl, bate powder, 

H2SO4, chromosal B, soda ash, and hydrosulphide. In the dying process, nigrosine, violet, 

COD oil, TRC oil, Pigme-t, black, and glycerine were utilised. Polishing slug with casin, liquid 

ammonia, nitrobenzene, formaldehyde, and soliside produced finished leather. 

 

The study also revealed that these tanneries discharged approximately one tonne of refuse per 

day.  
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During peak hours, the facility processes 18,000 litres of liquid waste and 115 tonnes of solid 

waste, or 75 tonnes during off-peak hours. During the summer, when refuse decomposition 

rates were at their peak, the region of Hazaribagh experienced severe air pollution due to the 

release of intolerable and offensive odours. 

Upon investigation, it was discovered that tannery wastes consist of liquid arsenic, soft sodium 

sulfate, lime, ammonium sulfate, chromium sulfate, and pigments of different colors. 

Hexavalent chromium, in particular, is highly carcinogenic. Only 30 percent of the chromium 

is absorbed by the hides, while the remaining 70 percent is discharged into the Buriganga River. 

The maximum concentration of chromium in the river is approximately 4 mg per liter. The 

majority of liquid wastes are dumped directly into the Buriganga River, while a portion is 

trapped within the Dhaka Flood Control Embankment. Solid wastes from fleshing and shaving 

are often disposed of on the streets or near garbage cans, although currently, around 90% of 

trimming wastes are utilized by local shoemakers. Approximately 50% of the tanneries recycle 

some of their solid waste. 

 

In a study conducted by Ali in 2018, the impact of relocating the tannery industry was 

examined. It was reported that a significant portion of the pollution load in the Buriganga River 

originates from tanneries in the Hazaribagh and Rayer Bazar region, flowing through 

Kamrangir Char Khal and Rayer Bazar Khal. Through field measurements, laboratory analysis, 

and modeling, the potential effects of tannery relocation on the water quality of the Buriganga 

River were assessed. 

 

For the study, a section of the Buriganga River between Boshila Bridge and Postogola Bridge 

was selected to evaluate water quality during the dry seasons of 2017 and 2018. Water samples 

were collected from nine monitoring locations along this stretch during that time period. It was 

determined that Kamrangir Char Khal and Rayer Bazar Khal are point sources contributing 

pollution loads to the river, mainly from tannery industries. 

 

Based on field measurements and laboratory analysis, it was found that the water quality of the 

Buriganga River in March 2018 was slightly better than in March 2017. Concentrations of 

biochemical oxygen demand (BOD), electrical conductivity, ammonia, nitrate, and 

orthophosphate decreased significantly along the river in March 2018 compared to March 

2017. For example, during the dry season of 2017, COD values ranged from 65 to 140 mg/L, 

while in 2018, they ranged from 55 to 85 mg/L. Ammonia concentrations in river water ranged 

from 13.8 to 16.18 mg/L in March 2017, and from 10.8 to 13.25 mg/L in March 2018. 

 

The study also attempted to calibrate models for further research. The model predicted that, 

due to the significant waste load carried by the river from upstream locations (locations 

upstream of tannery industries), the dissolved oxygen (DO) level in the Buriganga River may 

not improve significantly as a result of tannery relocation. However, the relocation is expected 

to lead to a significant decrease in BOD, ammonia, nitrate, and phosphate levels. To achieve a 
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significant improvement in river water quality, a reduction in waste load from other upstream 

locations would be necessary. 

 

In another study by Saha in 2019, the water quality of the Dhaleshwari River was assessed 

prior to the relocation of the leather industry. The study found that the river water was already 

polluted, with a slight deterioration during dry periods. Samples were collected monthly from 

July 2013 to June 2014 from the main stream of the river at different locations. The research 

revealed that the river water appeared bluish-black during the dry season and faint green during 

the wet season. The average depth of the river at location 1 was 786.67 ± 39.72 cm, and at 

location 2 it was 997.50 ± 75.50 cm. The average temperature at location 1 during the study 

period was 23.54 ± 4.23°C, while at location 2 it was 24.12 ± 4.48°C. Water transparency 

ranged from a minimum of 18 cm/sec to a maximum of 58.8 cm/sec (maximum value). The 

minimum concentration of water-soluble solids measured at various locations and times of the 

year ranged from 3.36 mg/L to 1049 mg/L (maximum value). The highest turbidity observed 

was 131 NTU in July at Spot-1, while the lowest was 2.38 NTU in November at Spot-2. 

 

After the relocation of the tanning industry in Savar,(Akter et al., 2019 ) investigated the water 

quality of the Dhaleshwari River. In their investigation, they attempted to evaluate the chemical 

parameters of the water in the Dhaleshwari river in Savar, Dhaka, near a recently constructed 

Bangladeshi tannery village.  They determined the chemical parameters pH, Electrical 

Conductivity (EC), Dissolve Oxygen (DO), Biological Oxygen Demand (BOD), Chemical 

Oxygen Demand (COD), and Salinity. The results indicated that the pH of water collected at 

various locations and times of the year ranged from 7.60 to 6. The EC of water collected at 

various locations and times of the year ranged from 11.80 to 2080 S/cm. The average DO 

concentration at location-1 was 4.79166±3.23 mg/l. Spot-2 had an average DO of 

approximately 6.571667±1.47 mg/l. The Biological Oxygen Demand (BOD) of water sampled 

at various locations and times of the year ranges from 1.13 to 17.1 mg/l. Throughout their study 

period, the minimum monthly COD concentration was 218.12 mg/L and the maximum was 

1,276.6 mg/L. (maximum value). Salinity of water samples collected at various locations and 

times of year in the study area ranged from 0 (minimum) to 0.1 (maximum).  

 

Another study was also conducted on water quality of Dhaleshwari river by (Islam et al., 2021). 

This study analyzed the physicochemical parameters of water quality and heavy metal 

concentrations in the Dhaleshwari river, as well as the peripheral rivers surrounding Dhaka, 

Bangladesh. In certain instances, direct discharge from untreated point sources caused surface 

water quality parameters such as total dissolved solids (TDS), biochemical oxygen demand 

(BOD5), and chemical oxygen demand (COD) for the Dhaleshwari river to deviate by as much 

as 90% from World Health Organization (WHO) standards. 

 

During the study period, he discovered that the Dhaleshwari River water was dark in color and 

had a pungent odor. The pH ranged from 6.9 to 11.2 depending on the sampling location along 

the river. Sampling station D-1 (Savar Tannery) had the highest pH value, whereas Sampling 
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station D-3 had the lowest pH value (Dhalla, fish market). The pH level was within the 

acceptable range, as determined for the other peripheral rivers in Dhaka City. The TDS 

concentration in the water of the Dhaleshwari River varied from 412 to 3278 mg/L, with the 

highest concentration found at sampling station D-1 (Savar Tannery) and the lowest 

concentration found at sampling station D-5 (Nama Bazar) (Figure 4). Except for Savar tannery 

(D-1) and Sudkhira (D-2), all sampling stations for the Dhaleshwari River exhibited values 

below the WHO-permitted level of 1000 mg/L. 

 

2.3 Water Quality Standards 

 

2.3.1 Surface water quality standards 

 

The term ' Water Quality' possesses a wide range of meanings. It's defined as the physical, 

chemical, and biological quality of water by which we can determine whether we should use 

the water or not. The water quality standards change with the purpose of use. For example, the 

standard of drinking water and water used for washing aren't the same. So we need to maintain 

the quality of the water as per the purpose. 
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Note: 

• The limit for the presence of Ammonium Nitrate as Nitrogen in water used for pisciculture 

is 1.2 mg/L. 

 

• Irrigation water needs to have a conductivity of 2250 µS/cm (at 25 degrees Celsius), a 

sodium concentration of no more than 26%, and a boron concentration of no more than 

0.2%. 

 

 As a result, we need to define water quality requirements or water quality goals for each 

specific purpose. 

Therefore, identifying the uses of water in a body of water is vital for establishing water quality 

objectives.  

 

2.3.2 Effluent standards: 

 

In contrast, the establishment of water quality standards precedes that of effluent standards due 

to the fact that the attainment of cleaner effluent would lead to the improvement of water 

systems' cleanliness. The criterion for water quality, which is based on risk assessment, forms 

the fundamental basis for establishing standards for water quality. 

 

The establishment of water quality guidelines for both human health and aquatic life has been 

advocated by the United States Environmental Protection Agency (USEPA) (USEPA, 1996, 

2000). Upon the establishment of the water quality standard, the effluent standard can be 

determined by taking into account various factors such as dilution ratio, treatability, economic 

feasibility, and other relevant variables. According to Kim et al. (2010), there exist two distinct 

approaches for setting effluent standards, namely water quality-based and technology-based. 

The inclusion of water quality criteria and models is an essential aspect of a water quality-

focused strategy. Treatment technology has certain limitations, but in light of its potential for 

effective treatment, technology-based approaches have emerged. Developed countries, 

including the United States and the European Union, have adopted a technology-focused 

approach as a potential solution that addresses social, economic, and technological concerns 

(USEPA, 1996; EU, 1996). The Best Available Technology (BAT) strategy is a frequently used 

term to describe an approach that is based on technology. This approach is employed within 

the European Union and the United States. A crucial aspect of the BAT (Best Available 

Technology) approach is conducting a thorough examination of the sector, the treatment 

facilities, and the properties of the wastewater. The integration of both techniques has been 

proposed as a potentially efficacious approach towards the establishment of effluent standards 

in developing countries, as suggested by Ragas et al. (2005). The water quality-based approach 

(USEPA, 1991) may be employed in locations where Total Maximum Daily Loads (TMDL) 

are delineated. 
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There exist specific stipulations for both direct and indirect discharge. As Indirect provides 

offsite facilities, its criteria are comparatively less stringent. The Effluent standard 

encompasses the regulation of parameters such as BOD, TSS, pH, and toxic pollutants. The 

requirements for these standards vary depending on whether the discharges are direct or 

indirect. 
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CHAPTER 3. METHODOLOGY 
 

3.1 Introduction 

 

The purpose of this study is to evaluate the water quality of the Buriganga and Dhaleshwari 

rivers. To meet our purpose, during JUNE 2022 to MAY 2023, three sets of water samples 

were collected and analyzed to generate data on water quality. In addition, secondary data on 

water quality were collected from the Department of Environment (DoE) of Bangladesh and 

various reports and journals. 

Then we use three different type water quality index based on our test result of some specific 

parameters and calculate WQI of Buriganga and Dhaleswari river. After that we compare our 

WQI result with 2017’s data [the year tannery was shifted from Buriganga to Dhaleswari] to 

get perfect idea of rivers current water condition. 

 

3.2 Study Area 

 

In this study, the location is followed by a second study to adequately compare water quality. 

To accurately measure the water quality, samples are collected in three different seasons and 

seven distinct locations, including Kamrangi Char Khal and Rayer Bazar Khal, because water 

quality varies with distance and time throughout the year. The samples of the Dhaleshwari were 

collected from four distinct locations upstream to downstream. The year was divided up into 

four seasons: winter (October to February), summer (March to May), rainy (June to September. 

In both rivers, data is collected once every season. 

 

The samples were collected in Buriganga beginning at the Bosila Bridge (Latitude 

23°44'35.79"N, Longitude 90°20'44.76"E), which is considered upstream of the tanneries' 

waste loading site. Up to Postogola Bridge (Latitude 23°41'13.44"N Longitude 

90°25'37.48"E), samples were collected.  

 

The collection of samples began in Dhaleshwari near the Hazratpur bridge (Latitude 23° 45' 

16.416" N, LONGITUDE 90°25'37.48"E).Up to South Kamarchar (Latitude  23° 45' 30.71" N 

Longitude 90°25'37.48"E), samples were collected.  

 

Using the Global Positioning System (GPS), the correct latitude and longitude were preserved 

when collecting samples from the same places during multiple seasons. 
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3.3 Water Samples Collection 

 
Most of the specimens were collected from the midpoint of the watercourse, positioned at a 

depth of 1–1.5 feet beneath the water's top layer. The collection of water samples involved the 

use of a 2-liter plastic bottle, which was promptly transferred into a pre-cleaned, 4-liter, opaque 

container. The container was devoid of any exposure to air or sunlight. 

 

The geographic coordinates, specifically the latitude and longitude, of the sampling stations for 

the Buriganga and Dhaleshwari rivers are provided below. 

 

3.3.1 BURIGANGA RIVER: 

 

Table 3.1 represents the Global positioning system data of the sampling locations of Buriganga 

River with Latitude and Longitude. 

 

Table 3.1 Global positioning system data of the sampling locations of Buriganga River 

 

SL No Sample ID Latitude Longitude Location 

1 B-1 23°41'13.44"N 90°25'37.48"E Postagola Bridge 

2 B-2 23°42'16.56"N 90°24'30.03"E Sadarghat 

3 B-3 23°42'30.21"N 90°21'52.64"E Huzurpara 

4 B-4 23°43'57.30"N 90°21'15.68"E West Hazaribagh 

5 B-5 23°44'35.79"N 90°20'44.76"E Boshila Bridge 

Additional 1 B-6 23°42'42.77"N 90°23'9.02"E Kamrangi Chor Khal 

Additional 2 B-7 23°44'31.15"N 90°21'4.66"E Rayer Bazar Khal 
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Figure 3.1 Selected area showing the sampling locations of Buriganga River 

 

3.3.2 DHALESHWARI RIVER: 

 

Table 3.1 shows the Global positioning system data of the sampling locations of Dhaleshwari 

River with Latitude and Longitude. 

 

Table 3.2 Global positioning system data of the sampling locations of Dhaleshwari River 

SL No Sample 

ID 

Latitude Longitude Location 

1 Dh-1 23° 45' 16.416" N 90° 15' 15.552" E Hazratpur Bridge 

2 Dh-2 23° 47' 53.38" N 90° 14' 39.44" E Dhaleshwari River 

Bridge 

3 Dh-3 23° 46' 38.35" N 90° 14' 13.6" E Hazratpur 

4 Dh-4 23° 45' 30.71" N 90° 14' 26.66" E South Kamarchar 
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Figure 3.2 Selected area showing the sampling locations of Dhaleshwari river 
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3.4 Water Quality Measurement 

 
Water quality is assessed through two primary methods. The study involves both in situ 

investigation and laboratory testing. The testing parameters for both processes are presented 

herein. 

 

In-Situ Investigation: 

 

1. pH 

2. DO 

3. TEMPERATURE 

4. SALINITY 

5. ELECTROCONDUCTIVITY 

 

The samples were collected while utilizing a multimeter to conduct the tests. The stream's 

temperature and dissolved oxygen levels were measured prior to collecting samples in a beaker 

for further in situ investigations, such as pH, salinity, and electroconductivity. The temperature 

and dissolved oxygen levels were recorded at a depth of 1.2-2 feet beneath the water's surface. 

The water sample that was gathered for the additional tests was obtained from the identical 

water level. 

 

Laboratory Analysis: 

 
1. Total Dissolved Solids (TDS), Total Suspended Solids(TSS), Total Solids(TS) 

2. Orthophosphate 

3. Nitrates 

4. Ammonium Nitrate  

5. Biochemical Oxygen Demand (BOD) 

6. Chemical Oxygen Demand (COD) 

 

 

Two basic procedures are used to determine the water quality. laboratory test and in-situ test. 

The testing settings for both procedures are shown below. 

 

To determine the total solids, the beaker was subjected to a temperature of 103°C for a duration 

of one hour, following which its mass was measured. Subsequently, a 100 milliliter aliquot was 

introduced. Subsequently, the aforementioned vessel was subjected to a heat treatment in an 

oven operating at a temperature of 103°C for a duration of 24 hours, following which its mass 

was determined. Subsequently, the mass of the solids was determined by subtracting the weight 

of the empty beaker from the combined weight of the beaker and its contents. 

 

To ascertain the amount of dissolved solids, present in the water sample, a filtration process 

was employed, wherein the sample water was passed through two layers of filter paper, and 
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the resultant filtrate was collected. Subsequently, akin to the preceding methodology, the 

mixture was retained in the oven and the mass of the uncontaminated container was deducted 

from that of the filtered water container.  

The parameter known as Total Suspended Solids (TSS), expressed in milligrams per liter 

(mg/L), can be calculated by subtracting the concentration of Total Dissolved Solids (TDS) in 

milligrams per liter (mg/L) from the concentration of Total Solids (TS) also in milligrams per 

liter (mg/L). 

The analytical procedure employed for the determination of Orthophosphate(PO43−) involved 

the utilization of the PhosVer 3 (Ascorbic Acid) Method. The present technique has the 

capability to measure the levels of phosphate within the range of 0.02 mg/L to 2.50 mg/L. 

PhosVer 3 Phosphate Reagent Powder Pillow is utilized in a 10 mL sample. The HACH 

DR3900 Spectrophotometer, specifically the Stored Programs 490 P. React PV and 492 P. 

React AV, is utilized for the quantification of orthophosphate levels. The specimens were 

stored at a temperature of 4 degrees Celsius for a maximum duration of 48 hours. 

The Diazotization Method was employed to determine the concentration of Nitrate (NO3-) 

during the Nitrate concentration testing. The aforementioned technique enables the 

quantification of concentrations of Ammonium Nitrate within the range of 0.002 mg/L to 0.300 

mg/L. During the experiment, a volume of 10 mL of the specimen was combined with a 

NitriVer 3 Reagent Powder Pillow. In the event of nitrate being present within the sample, a 

noticeable change in coloration would occur, resulting in a pink hue. Subsequently, the 

concentration was determined utilizing the HACH DR3900 Spectrophotometer (Stored 

Program 371 N. Nitrate LR PP). 

The concentration of Ammonium Nitrate (NH3) was determined through employment of the 

Nessler Method. The aforementioned technique has the capability to measure Ammonium 

Nitrate within the range of 0.02 mg/L to 2.50 mg/L. The experiment involved utilizing a 25 

mL sample in conjunction with an Ammonium Nitrate Nitrogen Reagent Set to perform the 

analysis. The blank solution was prepared by adding three drops of mineral stabilizer to 25 mL 

of deionized water, in addition to the samples. Three drops of Polyvinyl Alcohol Dispersing 

Agent were added to each mixing cylinder subsequent to the mixing process. Subsequently, a 

volume of 1 milliliter of Nessler Reagent was introduced into every mixing cylinder following 

the mixing process. A volume of 10 mL was extracted from the 25 mL solutions for the purpose 

of quantifying the concentration of Ammonium Nitrate. The analysis was conducted using the 

HACH DR3900, specifically the Stored Program 380 N. Ammonium Nitrate, Ness. 

The Chemical Oxygen Demand (COD) assay enables the quantification of the oxygen demand 

of a given waste, expressed as the aggregate quantity of oxygen necessary for the oxidation of 

the waste to carbon dioxide and water. The principal benefit of utilizing this assessment 

approach is its efficiency in terms of time consumption. The Reactor Digestion Procedure was 

employed to conduct the test in this study. The present technique has the capability to quantify 

COD levels ranging from 200 mg/L to 1500 mg/L. The material underwent homogenization 

for a duration of 30 seconds using a blender. In addition to the samples, a blank sample was 

generated within COD Digestion Reagent Vials. The vials were subjected to a two-hour heating 

process utilizing the DRB200 Reactor. Subsequent to the extraction of the vials from the 

reactor, they were subjected to a cooling process until they reached ambient temperature, after 

which they underwent a calorimetric determination. 
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The process of Calorimetric Determination was carried out by means of a HACH DR3900 

Spectral Photometer, utilizing the Stored Programs 431 COD ULR, 430 COD LR, and 435 

COD HR. When utilizing the High Range Plus COD Digestion Reagent Vials, the resulting 

COD value was increased by a factor of 10. 

The Hach BOD Track II method was employed to determine the Biochemical Oxygen Demand 

(BOD). The specimens were subjected to a temperature range of 19-21 degrees Celsius and 

subsequently underwent homogenization for a duration of 30 seconds utilizing a blender. A 

nutrient buffer pillow was introduced into the sample. Following the transfer of the specimen 

to a BOD Trak II container, a pair of potassium hydroxide pellets were introduced into the seal 

cup of the aforementioned bottle. Subsequently, the bottles were positioned onto the BOD Trak 

II framework, and the corresponding tubing was affixed to each individual sample bottle. 

Subsequently, the arrangement is maintained within an incubation chamber at a temperature of 

20 degrees Celsius for a duration of five days. The outcome was obtained on the fifth day 

subsequent to the commencement of the procedure. 

 

3.5 Water Quality Index 

 

Typically, a water quality index amalgamates information from various parameters of water 

quality and applies a mathematical formula to yield a singular numerical value that represents 

the holistic condition of a stream. The aforementioned numerical value is allocated on a 

comparative spectrum that arranges the caliber of water from exceedingly substandard to 

exceptional.  

The determination of index values is facilitated through the utilization of a sub-index rating 

curve, whereby selected water quality parameters, which may possess varying units of 

measurement (e.g. mg/L), are transformed into a unitless sub-index value. Each parameter is 

associated with a rating curve that assigns a numerical value on a scale of 0 to 100, indicating 

the level of water quality. The rating curve is established by identifying the acceptable and 

unacceptable values for the specific parameter. 

The primary aim of the rating curve is to establish a correlation between the concentration of a 

given parameter and the quality of water. Upon computation of the sub-index for each 

parameter through employment of a rating curve, the sub-indices are subsequently subjected to 

averaging procedures in order to derive the comprehensive value of the water quality index. 

 

In our thesis work we used three types of water quality index: 

1) DoE (Malaysia) Water Quality Index 

2) River Pollution Index 

3) Canadian Water Quality Index (CWQI)/ Canadian Council of Ministers of the Environment 

(CCME) Water Quality Index 
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3.5.1 DoE (Malaysia) Water Quality Index: 

 

 

The National Water Quality Standards for Malaysia, which categorizes the beneficial uses of 

water bodies based on WQI, is also used by the DOE in conjunction with WQI to evaluate the 

status of water source quality. The overall quality of rivers and lakes is measured through a 

parameter known as WQI, which considers several physicochemical water quality parameters 

such as dissolved oxygen, biochemical oxygen demand, ammoniacal nitrogen, total dissolved 

solids and pH. The resulting sub-index values are then classified into five different classes: 

Class I (clean), Class II (slightly polluted), Class III (moderately polluted), Class IV, Class V. 

 

DOE-WQI is a standard set of parameters used to evaluate the quality of river water. It consists 

of six critical parameters, namely pH, Biochemical Oxygen Demand (BOD), Chemical Oxygen 

Demand (COD), Ammonium Nitrogen (AN), Suspended Solid (SS) and Dissolved Oxygen 

(DO). 

 

Formula: 
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3.5.2 River Pollution Index: 

 

Using sampling data acquired from the Buriganga and Dhaleshwari rivers, the geostatistical 

method employed in this study calculates the River Pollution Index (RPI). In Taiwan, the 

conventional classification system for water quality monitoring employs an RPI based on four 

variables: dissolved oxygen (DO), biochemical oxygen demand (BOD5), suspended 

particulates (SS), and ammonium nitrogen (NH4-N). When water is contaminated with organic 

matter, aquatic microorganisms consume DO during decomposition, resulting in reduced 

oxygen levels in the water, also known as hypoxia. BOD5 denotes the amount of organic matter 

that can be decomposed by aquatic microorganisms, inferring the extent of organic 

contamination in bodies of water. Animal waste, animal carcasses, and plant residues are the 

primary sources of nitrogen-containing organic matter. The presence of Ammonium Nitrogen 

in water indicates a short-term contamination. SS refers to organic or inorganic particulates 

that are suspended due to stirring or flow, including colloids. These particulates prevent light 

from penetrating the water and have the same effect on aquatic life as turbidity. SS deposited 

along riverbanks impedes water flow, whereas sediments accumulating in reservoirs diminish 

their capacity. Each water quality variable used to calculate the RPI is converted into an index 

score (Si = 1, 3, 6, or 10). The RPI is derived by calculating the arithmetic mean of these index 

scores, which indicate the overall water quality. 

 

RPI=1/4 ∑ Si 

 

Where Si represents the index, scores based on Table 3.6 and the RPI value ranges from 1 to 

10. According to the river pollution index listed in Table 3.6, the four classifications of 

pollution are unpolluted, negligibly polluted, moderately polluted, and severely polluted. 

 

Table 3.3 Definition of river pollution index (RPI) 
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3.5.3 Canadian Water Quality Index (CWQI)/ Canadian Council of Ministers of the 

Environment (CCME) Water Quality Index 

 

 

 

 

The conceptual structure of the CCME Water Quality Index: 

CCME water quality index consists of 3 factors. 
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• The amount by which individual tests are collectively out of compliance is calculated by 

adding the deviations of individual tests from their objectives and dividing by the total 

number of tests (including those that met objectives and those that did not). This variable, 

known as the normalized sum of excursions (nse). 

 

 

The formula used to determine the "nse value" of the index is described by, 

 

 nse = 
∑ 𝑒𝑥𝑐𝑢𝑟𝑠𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒𝑛

𝑖=1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑠𝑡𝑠
 

 

• An asymptotic function that scales the normalized sum of the excursions from objectives 

(nse) to a value between 0 and 100 is then used to compute F3. 

•  

F3 (Amplitude) = 
𝑛𝑠𝑒 𝑣𝑎𝑙𝑢𝑒

0.01𝑛𝑠𝑒+0.01𝑛𝑠𝑒
 

Then finally the CCME WQI is calculated as: 

 

WQI =100 −
√(𝐹12+𝐹22+𝐹32)

1.732
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The aforementioned formula yields a value between 0 and 100 and assigns a numerical value 

to the water quality status. Note that a number of zero (0) indicates extremely poor water 

quality, while a value close to 100 indicates excellent water quality. The assignment of CCME 

WQI values to various categories is a subjective process that also requires expert judgement 

and the public's water quality expectations. The water quality is categorized into five 

categories: 

Table 3.7 shows the CQWI standard value range and classification as per value, 

Table 3.4 CCME WQI/ CWQI Standard 
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CHAPTER 4. RESULT AND DISCUSSION 
 

4.1 Water quality of Buriganga and Dhaleshwari rivers 

 

The table 4.1 shows the result of 12 water quality parameters, where water samples were 

collected from 7 distinct locations from Buriganga river. The result showing in the table defines 

the result of season 1 which corresponds to the months from June to September. As it represents 

the rainy season of Bangladesh the water quality was quite better that time on perspective of 

other seasons of the year. 

 

Table 4.1 Buriganga Season -1 Test Result (June- September) 

 

Location 

 

 

Parameter  

Unit Postagola 

Bridge 

Sadarghat Huzurpara West 

Hazaribagh 

Boshila 

Bridge 

Kamrangi 

Chor 

Khal 

Rayer 

Bazar 

Khal 

BOD mg/L 12.74 15.21 12.95 14.2 13.02 19.42 21.17 

COD mg/L 46.45 52.31 49.83 54.66 46.45 65.32 69.08 

Ammonium 

Nitrate 

mg/L 7.23 7.91 7.83 8.12 7.23 9.05 9.79 

Nitrate mg/L 0.50 1.00 1.00 1.50 0.50 2.00 2.00 

Orthophosphate mg/L 1.35 1.96 1.87 1.93 1.35 3.02 3.15 

Temperature °C 23.50 24.00 23.80 23.64 23.50 25.00 24.80 

EC µS/cm 426.50 431.30 425.60 438.60 426.50 524.30 540.00 

Salinity % 0.00 0.10 0.10 0.00 0.00 0.20 0.20 

pH - 7.35 7.74 7.60 7.75 7.68 7.80 7.74 

TDS mg/L 286.71 296.32 290.85 315.03 285.73 322.14 325.81 

TSS mg/L 10.72 11.85 16.17 18.51 16.68 28.04 27.56 

DO mg/L 5.79 5.02 5.38 5.05 5.7 4.51 4.41 
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The table 4.2 shows the result of 12 water quality parameters, where water samples were 

collected from 7 distinct locations from Buriganga river. The result showing in the table defines 

the result of season 2 which corresponds to the months from October to February. As it 

represents the winter season of Bangladesh the water quality was quite worse than rainy season 

but overall water quality was quite better than summer. 

 

Table 4.2 Buriganga Season -2 Test Result (October- February) 

 

     Location 

 

Parameter 

Unit Postagola  

Bridge 

Sadarghat Huzurpara West 

Hazaribagh 

Boshila 

Bridge 

Kamrangi 

Chor 

Khal 

Rayer 

Bazar 

Khal 

BOD mg/L 17.5 17 16.19 18.31 16.5 25.51 26.43 

COD mg/L 56.95 64.8 55.31 57.91 56.95 78.93 65.81 

Ammonium 

Nitrate 

mg/L 8.00 8.35 8.05 8.96 8.00 10.23 11.83 

Nitrate mg/L 1.00 1.50 1.00 2.50 1.00 3.00 3.00 

Orthophosphate mg/L 2.03 2.39 2.37 2.84 2.03 3.61 4.00 

Temperature °C 20.40 20.80 20.50 21.00 20.40 22.00 22.40 

EC µS/cm 714.40 745.60 708.50 725.60 714.40 858.71 840.46 

Salinity % 0.10 0.00 0.10 0.00 0.10 0.20 0.15 

pH - 7.83 7.92 7.96 8.10 7.81 7.85 7.81 

TDS mg/L 439.31 447.91 441.98 489.31 438.35 523.19 571.35 

TSS mg/L 12.28 13.63 19.87 23.71 21.45 37.87 26.91 

DO mg/L 4.83 4.25 4.76 4.65 4.71 4.13 4.06 
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The table 4.3 shows the result of 12 water quality parameters, where water samples were 

collected from 7 distinct locations from Buriganga river. The result showing in the table defines 

the result of season 3 which corresponds to the months from October to February. As it 

represents the summer season of Bangladesh the overall water quality was worse than other 

two seasons. 

 

Table 4.3 Buriganga Season -3 Test Result (March-May) 

 

        Location 

 

Parameter 

Unit Postagola 

Bridge 

Sadarghat Huzurpara West 

Hazaribagh 

Boshila 

Bridge 

Kamrangi 

Chor Khal 

Rayer 

Bazar Khal 

BOD mg/L 19.15 22.5 21.33 20 18.31 33.5 45 

COD mg/L 60.54 65.78 61.43 64.31 61.54 82.35 75.67 

Ammonium 

Nitrate 

mg/L 9.39 10.56 10.21 11.34 11.39 13.00 13.40 

Nitrate mg/L 1.50 2.00 1.50 3.00 2.00 4.50 3.50 

Orthophosphate mg/L 2.49 2.85 2.61 3.03 2.49 4.05 6.17 

Temperature °C 25.95 26.00 25.90 25.70 25.00 25.70 25.00 

EC µS/cm 838.00 868.00 846.00 935.00 927.00 1175.30 1200.00 

Salinity % 0.10 0.20 0.20 0.10 0.10 0.20 0.00 

pH - 7.92 7.96 7.83 8.15 7.89 8.20 8.00 

TDS mg/L 510.83 518.95 510.95 532.61 508.83 587.31 625.41 

TSS mg/L 15.13 17.84 24.71 26.75 26.00 41.50 35.00 

DO mg/L 4.33 4.21 4.23 4.12 4.38 3.75 0.79 
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The table 4.4 shows the result of 12 water quality parameters, where water samples were 

collected from 7 distinct locations from Buriganga river in 2017 before relocation of the 

tannery industry. The result showing in the table was collected from a DoE report of those 

stations. The water quality was majorly poor at that time.  

 
Table 4.4 Buriganga 2017 Test Result  

 

      Location 

 

Parameter 

Unit Postagola 

Bridge 

Sadarghat Huzurpara West 

Hazaribagh 

Boshila 

Bridge 

Kamrangi  

Chor Khal 

Rayer 

Bazar 

Khal 

BOD mg/L 24 28 12 22 24 29 32 

COD mg/L 108 112 96 105 108 117 112 

Ammonium 

Nitrate 

mg/L 13.65 13.80 13.43 13.45 13.65 14.50 14.75 

Nitrate mg/L 3.00 3.00 3.50 4.50 3.00 4.50 4.50 

Orthophosph

ate 

mg/L 3.40 1.90 1.80 2.25 3.40 3.95 4.00 

Temperature °C 23.50 23.00 23.00 23.50 23.50 23.60 23.30 

EC µS/cm 960 950 932 929 932 947 939 

Salinity % 0.20 0.20 0.30 0.20 0.10 0.20 0.20 

pH - 7.42 7.72 7.50 7.64 7.42 7.20 7.45 

TDS mg/L 609 577 601 616 609 655 643 

TSS mg/L 27.00 36.00 18.00 33.00 27.00 41.00 38.00 

DO mg/L 0.31 0.28 0.3 0.31 0.25 0.24 0.33 
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The table 4.5 shows the result of 12 water quality parameters, where water samples were 

collected from 4 distinct locations from Dhaleswari river. The result showing in the table 

defines the result of season 1 which corresponds to the months from June to September. As it 

represents the rainy season of Bangladesh the water quality was quite better that time on 

perspective of other seasons of the year but it was quite worse than the days before starting 

operation of tanning industries.  

 

Table 4.5 Dhaleshwari Season -1 Test Result (June- September) 

       Location 

 

Parameter 

Unit Hazratpur 

Bridge 

  

South 

Kamarchar 

Hazratpur Dhaleshwari 

River Bridge 

BOD mg/L 5.43 9.95 14.1 13.94 

COD mg/L 28 29.73 89.48 98.75 

Ammonium Nitrate mg/L 2.34 5.35 13.22 6.91 

Nitrate mg/L 0.00 0.50 3.50 1.00 

Orthophosphate mg/L 0.97 1.03 3.35 2.33 

Temperature °C 22.50 23.00 29.90 24.80 

EC µS/cm 254.91 478.41 1007.30 813.21 

Salinity % 0.20 0.30 0.20 0.10 

pH - 7.20 7.30 7.84 7.50 

TDS mg/L 159.04 201.35 463.09 403.81 

TSS mg/L 6.47 9.30 24.61 19.00 

DO mg/L 6.35 5.54 1.30 3.20 
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The table 4.6 shows the result of 12 water quality parameters, where water samples were 

collected from 4 distinct locations from Dhaleswari river. The result showing in the table 

defines the result of season 2 which corresponds to the months from October to February. As 

it represents the winter season of Bangladesh the water quality was quite worse than rainy 

season but overall water quality was quite better than summer. 

 

Table 4.6 Dhaleshwari Season -2 Test Result (October- February) 

 

 

 

 

 

 

 

 

 

 

 

Location 

 

Parameter  

Unit Hazratpur  

Bridge 

South 

Kamarchar 

Hazratpur Dhaleshwari  

River Bridge 

BOD mg/L 6 7.84 13.9 11.41 

COD mg/L 30.5 31.93 92.41 105.37 

Ammonium Nitrate mg/L 2.55 5.61 14.71 6.91 

Nitrate mg/L 0.20 0.40 3.50 1.20 

Orthophosphate mg/L 1.00 1.12 3.41 2.27 

Temperature °C 22.00 22.00 27.20 23.60 

EC µS/cm 268.92 470.62 1092.10 900.01 

Salinity % 0.60 0.60 0.62 0.56 

pH - 7.20 6.90 8.04 7.50 

TDS mg/L 151.32 215.74 503.00 478.70 

TSS mg/L 6.79 9.68 29.30 22.85 

DO mg/L 6.22 4.83 1.02 2.84 
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The table 4.7 shows the result of 12 water quality parameters, where water samples were 

collected from 4 distinct locations from Dhaleswari river. The result showing in the table 

defines the result of season 3 which corresponds to the months from October to February. As 

it represents the summer season of Bangladesh the overall water quality was worse than other 

two seasons. 

 

 

Table 4.7 Dhaleshwari Season -3 Test Result (March-May) 

 

  Location 

 

Parameter  

Unit Hazratpur Bridge South 

Kamarchar 

Hazratpur Dhaleshwari 

River Bridge 

BOD mg/L 6.13 8.32 16.5 13.74 

COD mg/L 33.8 39.76 104.71 81.65 

Ammonium Nitrate mg/L 2.57 5.73 16.7 6.43 

Nitrate mg/L 0.20 0.50 4.00 1.50 

Orthophosphate mg/L 0.95 1.27 3.90 2.40 

Temperature °C 23.00 23.00 30.20 27.00 

EC µS/cm 273.66 492.31 1142.60 943.61 

Salinity % 0.60 0.60 0.65 0.60 

pH - 6.90 7.20 8.30 7.70 

TDS mg/L 158.53 239.88 561.73 492.19 

TSS mg/L 7.05 9.95 36.41 25.93 

DO mg/L 6.24 4.51 1.00 2.75 
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The table 4.8 shows the result of 12 water quality parameters, where water samples were 

collected from 4 distinct locations from Dhaleswari river in 2017 before relocation of the 

tannery industry. The result showing in the table was collected from a DoE report of those 

stations. The water quality parameters was mostly under standard value at that time.  

 

Table 4.8 Dhaleshwari 2017 Test Result 

 

 

 

 

 

 

 

 

 

Location 

 

Parameter 

Unit Hazratpur 

Bridge 

South 

Kamarchar 

Hazratpur Dhaleshwari 

River Bridge 

  
BOD mg/L 3.2 2.8 2.5 2.2 

COD mg/L 8.41 16.79 15.53 21.95 

Ammonium Nitrate mg/L 0.5 0.5 0.7 0.4 

Nitrate mg/L 0.25 0 0.25 0.25 

Orthophosphate mg/L 0.27 0 0.25 0.25 

Temperature °C 22 22 22.5 22 

EC µS/cm 232.81 247.64 242.83 250.3 

Salinity  % 0.15 0 0.2 0.1 

pH - 6.95 7 7 7.05 

TDS mg/L 145.74 152.16 164.31 175.2 

TSS mg/L 1.10 0.80 0.60 0.50 

DO mg/L 18.50 9.50 8.50 9.60 
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4.2 Comparison of river water quality 

 

Figure 4.1 depicts the BOD levels at seven distinct river stations. The range of BOD values at 

station 1 is between 12.74 mg/l and 19.15 mg/l. The value was considerably lower than the 

BOD value in 2017, which was 24 mg/l. In station 2, the BOD ranged from 15.21 mg/l to 22.5 

mg/l throughout the entire river. In 2017, however, the BOD at that location was 28 mg/L. At 

station 3, the BOD value rose from 2017 levels. In 2017, the BOD concentration at station 3 

was 12 mg/l, but in 2022, it varied from 12.95 mg/l to 21.33 mg/l throughout the year. The 

BOD ranged from 14.2 mg/l to 20 mg/l at station 4. And the value is significantly lower than 

2017's value of 22 mg/l. The BOD value at station 5 ranged from 13.02 mg/l to 18.31 mg/l. In 

two canals, the BOD concentration was significantly higher than in the main streams, which 

ranged from 19.42 to 33.5 mg/l. However, it decreased slightly from the previous days. In 

addition, at station 2, the BOD ranged from 21.17 to 45 mg/l. In comparison to the value of the 

summer season, the water quality has declined in recent days. In 2017, the BOD concentration 

at that location was determined to be 32 mg/l. 

 

 

 

 

Figure 4.1 BOD value comparison of Buriganga river water 
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The graph represents the COD concentration at seven distinct stations on the Buriganga River. 

The COD concentration at station 1 ranged from 46.45 mg/l to 60.54 mg/l. The value is 

significantly lower than the COD value found in 2017, which was 108 mg/l. At station 2, the 

COD ranged from 52.31 mg/l to 65.78 mg/l. This station recorded a COD value of 112 mg/l in 

2017, which is considerably higher than the current value. In station 3, the COD value was 

considerably lower than other stations along the main stream. The COD concentration at station 

3 ranged from 49.83 mg/l to 61.43 mg/l. Based on Chemical Oxygen Demand, the water quality 

at station 4 improved substantially. In 2017, the COD concentration was 105 mg/l compared 

to 54.66 mg/l to 61.54 mg/l. Presently, throughout the year, COD has been discovered. The 

COD ranged from 46.45 mg/l to 61.54 mg/l at station 5. In two additional stations, the COD 

value is also higher, but it is lower than it was the day before. Throughout the course of the 

year, the COD value varied between 65.32 and 82.35 mg/l. In 2017, the value was determined 

to be 117 mg/l, which was significantly higher than the current level. Additional station 2 

measures a range of COD values between 69.08 mg/l and 75.67 mg/l. Comparing the current 

COD value to the value from 2017, the water quality has improved at nearly all stations. 

 

 

 

 

Figure 4.2 COD value comparison of Buriganga river water 
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The graph depicts the annual concentration of ammonia at seven distinct stations along the 

Buriganga River. The ammonia concentration at station 1 ranged from 7.23 mg/l to 9.39 mg/l. 

In 2017, the concentration of ammonia was discovered to be 13.65 mg/l, which was 

significantly higher than the current concentration. The concentration at station 2 ranged from 

7.91 mg/l to 10.56 mg/l. In comparison to its concentration in 2017, the current concentration 

of ammonia is significantly reduced. In stations 3,4, and 5, the concentration ranged from 7.23 

to 11.39 mg/L during all four seasons, which was significantly lower than the range of 13.43 

to 13.65 mg/L found in 2017 at the same stations. Ammonia concentrations at additional station 

1 ranged from 9.05 mg/l to 13.00 mg/l, which was significantly lower than the previous days. 

In addition, the ammonia concentration at additional station 2 ranged from 9.79 mg/l to 13.40 

mg/l, which is significantly less than the concentration measured in 2017 of 14.75 mg/l. 

 

 

 

Figure 4.3  Ammonium Nitrate value comparison of Buriganga river water 
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The graph depicts the Nitrate Concentration along the seven distinct stations of the Buriganga 

River. Throughout the entire year, the Nitrate concentration varied from 0.50 mg/l to 3.00 mg/l. 

During the third season, the greatest concentration measured was 3.00 mg/l at station 4. The 

concentration of ammonia decreased in nearly all mainstream stations. In 2017, the Ammonia 

concentration ranged between 3.00 mg/l and 4.50 mg/l. In additional station 1, concentrations 

ranging from 2 mg/l to 4.50 mg/l were measured. In 2017, the concentration at this station was 

measured to be 4.50 mg/l. Therefore, the concentration has not changed significantly from 

previous days. At additional station 2, the ammonia concentration ranges from 2.0 mg/l to 3.50 

mg/l, which is considerably lower than the 2017 concentration. 

 

 

 

Figure 4.4  Nitrate value comparison of Buriganga river water 
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The graph shows the variation of the concentration of Orthophosphate concentration along 7 

stations of Buriganga river throughout the year. The concentration was found quite higher than 

the concentration found in 2017 in the main stream. The concentration found in 2017 was in a 

range from 1.90 mg/l to 3.40 mg/L. In our testing we found the concentration in a range from 

1.35 mg/l to 3.03 mg/l. In station 2 the concentration is found in a range from 1.96 mg/l to 2.85 

mg/l. which was considerably higher than the previous years. Similar types of increasing also 

found in other stations. In additional station 1 the concentration was found in a range from 3.02 

mg/l to 4.05 mg/l which was almost similar to the concentration in 2017.  

 

 

 

 

 

 

Figure 4.5 Orthophosphate value comparison of Buriganga river water 
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The graph displays the temperatures of the seven Buriganga river stations. The temperature 

was within the acceptable range. Station 1 recorded the season's lowest temperature of 20.40 

degrees Celsius in the second season. And the maximum recorded temperature was 25.70 

degrees Celsius. However, the temperature was much higher than in 2017. In 2017, the average 

temperature of the Buriganga river ranged from 223,00 degrees Celsius to 23,60 degrees 

Celsius. 

 

 

 

 

 

Figure 4.6 Temperature value comparison of Buriganga river water 
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This graph shows the electro conductivity levels of seven different stations of the river in three 

different seasons and 2017. For station 1 the value differs from 426µS/cm to 838µS/cm but in 

year 2017 the value was 960 µS/cm. For station 2,3 the values are quite similar. The values are 

in between 425µS/cm to 868 µS/cm. On the other hand, the values of these 2 stations were 

950µS/cm and 952µS/cm in the year 2017. In the year 2017 the electro conductivity values of 

station 4,5 were 929µS/cm and 927µS/cm. But after relocating the tannery industries the value 

of EC reduced accordingly. In station 4 and 5 the EC values were in between 426µS/cm to 

935µS/cm. In station 6 the value of EC for three different seasons were in between 524µS/cm 

to 1175µS/cm. In 2017, station 6 represented the highest electro conductivity value among all 

seven stations which was 947µS/cm. But this time the highest value of electro conductivity 

found in station 7 in season 3 which is 1200µS/cm. 

 

 

 

 

Figure  4.7 Electroconductivity value comparison of Buriganga river water 
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This graph gives the idea of salinity levels in different times. In season 1 location 1 the salinity 

of the river was 0%. The value for all three seasons in station 1 were in between 0% to 0.1%. 

But in 2017 the salinity of this station was 0.2%. Station 2 and 3 gave almost similar results 

which ranged from 0.1% to 0.2%. But in station 3, 2017 the salinity value was high among all 

stations which was 0.3%. The salinity was not changed rapidly or frequently which differs from 

0% to 0.2% for all stations. 

 

 

 

 

 

 

Figure 4.8 Salinity value comparison of Buriganga river water 
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This graph refers to the pH values of different seasons and station. Basically, there is no 

significant change in pH values. It differs from 7 to 8 range. Which is normal the highest pH 

value was 8.2 in season 3 location 6 and the lowest pH value was 7.2 in 2017 location 6 among 

all seasons and all stations.  

 

 

 

 

 

Figure 4.9 pH value comparison of Buriganga river water 

 

 

 

 

 

 

 

 

 

 

6.60

6.80

7.00

7.20

7.40

7.60

7.80

8.00

8.20

8.40

Postagola
Bridge

Sadarghat Huzurpara West
Hazaribagh

Boshila
Bridge

Kamrangi
Chor Khal

Rayer Bazar
Khal

p
H

pH

Season 1  Season 2 Season 3 S-2017



42 

 

This graph represents the Total dissolved solid values. In station 1 the values ranged from 286 

mg/L to 510 mg/L and the value was 609 mg/L in 2017. In station 2 the value varies from 296 

mg/L to 518 mg/L and the TDS value in 2017 was 577 mg/L. That means the TDS values are 

decreasing slowly. The TDS was 601 mg/L,616 mg/L and 609 mg/L in 2017 at station 3,4,5 

accordingly. For season 1,2 and 3 these values differ from 285 mg/L to 587 mg/L. By analysing 

the graph, season 3 represents the highest value of TDS among all three seasons but which is 

also lower than 2017 TDS values that means the pollution is decreasing day by day. For station 

6 and 7 the values fluctuate from 322 mg/L to 625 mg/L which are also less than 2017 values 

individually. 

 

 

 
 

 

 

Figure 4.10 DO value comparison of Buriganga river water 

 

 

 

 

0

1

2

3

4

5

6

7

Postagola
Bridge

Sadarghat Huzurpara West
Hazaribagh

Boshila
Bridge

Kamrangi
Chor Khal

Rayer Bazar
Khal

D
O

 (
m

g
/L

)

DO

S-1 Season 2 Season 3 S-2017



43 

 

This graph depicts the Total suspended solid concentration at seven different stations 

throughout the year 2022-2023 along with the year 2017. At station 1 the TSS value was in 

between 10 mg/L to 15 mg/L and in 2017 the value was 27 mg/L. Similarly at station 2 the 

TSS values were in between 11 mg/L to 18 mg/L and in 2017 the value was 36 mg/L. At station 

3 the values increased slightly and stands on 16.17 mg/L,19.87 mg/L and 24.71 mg/L 

accordingly all three seasons but at the same station the value was 18 mg/L in 2017. At station 

4 and 5 the TSS values ranged from 16.68 mg/L to 26.75 mg/L around the years and in 2017 

the values for these two stations were 33 mg/L and 27 mg/L. The TSS values increased 

significantly at station 6 and 7 throughout all three seasons. The highest value stands on 41.5 

mg/L in season 3 at station 6 and the value was 41 mg/L in 2017 for this station. For station 7 

the TSS values differ from 27 mg/L to 35 mg/L on the other hand the value for this station was 

38 mg/L in 2017. 

 

 
 

 

Figure 4.11 TDS value comparison of Buriganga river water 
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The graph depicts the concentrations of dissolved oxygen (DO) at seven distinct stations 

along the Buriganga River. Notably, the DO concentrations at stations 1, 2, 3, and 4 changed 

significantly, ranging from 4.12 mg/L to 5.79 mg/L. This represents a significant 

improvement compared to the 2017 DO values recorded at these stations, which ranged from 

0.28 mg/L to 0.31 mg/L. Therefore, the observed rise in DO levels is an extremely 

encouraging sign. The DO concentrations at stations 5, 6, and 7 ranged from 0.79 mg/L to 5.7 

mg/L. In 2017, the DO concentrations at these stations were 0.25 mg/L, 0.24 mg/L, and 0.33 

mg/L, respectively. Following the relocation of tannery industries from Hazaribagh to Savar, 

it is evident that the river is enduring a recovery process. 

 

 

 

 
 

 

 

Figure 4.12 TSS value comparison of Buriganga river water 
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Figure 4.13 depicts a comparison graph of the biochemical oxygen demand (BOD) values for 

Dhaleswari River water. It is evident that the BOD values in 2017 were considerably lower 

than the values measured during the three seasons in 2022-23 at each station. However, it is 

essential to note that the BOD values also vary between stations and seasons. During season 3, 

the BOD value at the Hazratpur bridge was at its maximum, while during season 1 it was at its 

lowest. Similarly, the maximum BOD values were recorded at south Kamarchar, Hazratpur, 

and Dhaleswari River Bridge during seasons 1, 3, and 1, respectively. In contrast, the lowest 

BOD value was recorded at these three stations during season 2. 

 

 

 

 

Figure 4.13 BOD value comparison of Dhaleshwari river water  
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The graph shown in Figure 16 represents a comparison graph of COD values for water from 

the Dhaleswari River. We can see that the COD value in 2017 is significantly less than the 

three seasons we measured in 2022-23 at each station. Nevertheless, COD value fluctuates 

from station to station and season to season. Season three at Hazratpur Bridge had the highest 

COD value. Likewise, at south Kamarchar, Hazratpur, and Dhaleswari River Bridge, Season-

3, Season-3, and Season-2 had the maximum value. 

 

 

 

 

 

Figure 4.14 COD value comparison of Dhaleshwari river water 
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The graph in 4.15 is a graph comparing the Ammonium Nitrate levels of water from the 

Dhaleswari River. 2017's Ammonium Nitrate value is noticeably lower than the three seasons 

we measured (2022–2023) at all stations. However, the value of Ammonium Nitrate value 

changes from station to station and from season to season. The Ammonium Nitrate value 

peaked at Hazratpur bridge in the third season Also, Season 3 had the highest value at the south 

Kamarchar bridge & Hazratpur bridge, and Season 1 & 2 at the Dhaleswari River bridge.  

 

 

 

 

Figure 4.15 Ammonium Nitrate value comparison of Dhaleshwari river water 
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The graph shown in Figure 4.16 represents a comparison graph of Nitrate values for water from 

the Dhaleswari River. We can see that the Nitrate value in 2017 at Hazratpur Bridge was the 

highest comparing with three seasons we measured in 2022-23 at Hazratpur Bridge. But in 

other three station 2017’s value was lowest. Season-3 at Hazratpur, and Dhaleswari River 

Bridge had the highest Nitrate value. Likewise, at south Kamarchar, Season-1 & Season-2 had 

the maximum value. 

 

 

 

Figure 4.16 Nitrate value comparison of Dhaleshwari river water 
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The graph shown in Figure 4.17 displays a comparison of the Orthophosphate levels found in 

water samples collected from the Dhaleswari River. The Orthophosphate value recorded in 

2017 shows a significant decrease in comparison to the values obtained during the three seasons 

of measurement (2022-2023) across all stations. Nevertheless, the Orthophosphate 

concentration varies across different stations and throughout various seasons. The 

Orthophosphate value was the highest at Hazratpur bridge in Season-2. Also, Season 3 had the 

highest value at the south Kamarchar bridge & Hazratpur bridge, and Season 1 & 2 at the 

Dhaleswari River bridge.  

.  

 

 

 

Figure 4.17 Orthophosphate value comparison of Dhaleshwari river water 
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Graph shown in figure 4.18 represents a comparative analysis of the temperature measurements 

obtained from water samples gathered from the Dhaleswari River. The temperature at 

Hazratpur Bridge and South Kamarchar showed a consistent pattern between the years 2017 

and 2022-23. But the temperature recorded at Hazratpur and Dhaleshwari River bridge in 2017 

was lower than that recorded in 2022-23. During season 3, the temperature at Hazratpur 

reached a maximum of 30.20°C, whereas at Dhaleshwari River bridge, it was 27°C. 

 

 

 

 

 

Figure 4.18 Temperature value comparison of Dhaleshwari river water 
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The graph shows the electroconductivity concentration of four stations of Dhaleswari river. 

The EC concentration of station 1 ranged between 254.91 µS/cm and 273.66 µS/cm over the 

course of three seasons but in 2017, the EC concentration of this stations was 232.81 µS/cm. 

The EC concentration of station 2 fluctuated between 470.62 µS/cm and 492.31 µS/cm, 

whereas the concentration was less than that which is 247.64 µS/cm in 2017. Throughout the 

year, the EC value at station 3 varied between 1007.30 µS/cm and 1042.60 µS/cm and in 2017, 

the value was way less than that which is 242.83 µS/cm. The EC value at station 4 fluctuated 

between 813.21 µS/cm and 943.61 µS/cm and the EC value was 250.30 µS/cm in this station 

in 2017 which is less than that of recent time. 

 

 

 

 

Figure 4.19 Electroconductivity value comparison of Dhaleshwari river water 
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This graph depicts the salinity values of Dhaleswari river stations. The salinity of station 1 

varied from 0.20% to 0.60% over the course of three seasons, while the salinity value of this 

station 2017 was lower than that which is 0.15%. The salinity value of station 2 fluctuated 

between 0.30% and 0.60% but in 2017, the salinity was much lower than that (0.00%). Station 

3 had similar value as station 1 and the salinity value was 0.20% in 2017 in that station. Station 

4 had a salinity value fluctuating from 0.10% to 0.60% over the course of the year but the value 

of salinity was 0.10% in these station in 2017. 

 

 

 

 

 

Figure 4.20 Salinity value comparison of Dhaleshwari river water 
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The graph represents the pH of Dhaleswari river stations. The pH value of station 1 fluctuated 

between 6.90 and 7.20 over the course of three seasons, while the pH value of this station was 

6.95 in 2017. Station 2 fluctuated between 6.90 and 7.30 but in 2017, the pH value was 7. 

Throughout the year, station 3's pH ranged between 7.84 and 8.30 whereas, the pH value was 

7 in 2017 and station 4's pH varied between 7.50 and 7.70 whereas, in 2017, the value was 7.05 

which was lower than present time. 

 

 

 

 

Figure 4.21 pH value comparison of Dhaleshwari river water 
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The graph shows the total dissolved solids concentration of Dhaleswari river stations. In station 

1, TDS fluctuated between 151.32mg/L and 159.04 mg/L but the concentration was 145.75 

mg/L in 2017. In station 2, TDS varied from 201.35mg/L to 239.88 mg/L, whereas, the value 

was 152.16 mg/L in 2017. In station 3, TDS fluctuated between 463.09 mg/L and 561.73 mg/L 

but in 2017, TDS was lower which is 164.31 mg/L in this station. TDS varied from 403.81mg/L 

to 492.19 mg/L in station 4 and in 2017, the concentration was 175.2 mg/L which was lower 

than present situation. 

 

 

 

Figure 4.22 TDS value comparison of Dhaleshwari river water 
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The graph depicts the total suspended solids concentration of Dhaleswari river stations. In 

station 1, TSS ranged from 6.47 mg/L to 7.05 mg/L but the value was 1.10 mg/L in 2017. In 

station 2, TSS was found slightly changed throughout the seasons and the values fluctuated 

between 9.30 mg/L and 9.95 mg/L, while the value was much lower than that which was 0.80 

mg/L in 2017. TSS values ranged from 24.61 mg/L to 36.41 mg/L in station 3 but in 2017, the 

value was 0.60mg/L which is very much lower than present time. In station 4, TSS value varied 

from 19.00 mg/L to 25.93 mg/L and in 2017, the value was 0.50 mg/L. 

 

 

 

Figure 4.23 TSS value comparison of Dhaleshwari river water 
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The graph represents the dissolved oxygen value of Dhaleswari river stations. In station 1, DO 

was found varied from 6.22 mg/L to 6.35 mg/L and in station 2, the value ranged from 4.51 

mg/L to 5.54 mg/L. But the values were 18.50 mg/L and 9.50 mg/L of these stations 

respectively in 2017. While in station 3, DO ranged from 1.00 mg/L to 1.30 mg/L and in 2017, 

the value of dissolved oxygen was higher than that which is 8.50 mg/L. In station 4, the values 

varied from 2.75 mg/L to 3.20 mg/L and the value was found 9.60 mg/L in 2017. 

 

 

 

 

 

Figure 4.24 DO value comparison of Dhaleshwari river water 
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4.3 WQI Calculation Table According to DoE, Malaysia 

 

The table represents the DoE WQI (MALAYSIA) value of Buriganga river along 7 distinct 

locations of season 1. The WQI (MALAYSIA) value was found in Polluted category though 

the values were quite higher than other seasons 
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The table represents the DoE WQI (MALAYSIA) value of Buriganga river along 7 distinct 

locations of season 2. The DoE WQI (MALAYSIA) value was found in Polluted category 

though the index values were quite higher than summer. 

Table 4.10 Buriganga Season -2 DoE(Malaysia)-WQI Result 
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The table represents the DoE WQI (MALAYSIA) value of Buriganga river along 7 distinct 

locations of season 3. The DoE WQI (MALAYSIA) value was found in Polluted category and 

it was observed that the index values were lowest from all other seasons which indicates the 

most polluted water of all seasons. 

 

Table 4.11 Buriganga Season -3 DoE(Malaysia)-WQI Result 
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The table represents the WQI (MALAYSIA) value of Buriganga river along 7 distinct locations 

2017 before relocations of tannery industries. The WQI (MALAYSIA) value was found in 

Polluted category and it was observed that the index values were lowest from all seasons at 

present which indicates the water was more polluted at that time than now a days. 

 

Table 4.12 Buriganga 2017 DoE(Malaysia)-WQI Result 
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The table represents the WQI (MALAYSIA) value of Dhaleswari river along 4 distinct 

locations of season 1. The WQI (MALAYSIA) value was found in Polluted category and it 

was observed that the index values were highest of all seasons at that time. 

 

Table 4.13 Dhaleshwari Season-1 DoE(Malaysia)-WQI Result 

 

S
T

A
T

IO
N

 

D
O

 

B
O

D
 

C
O

D
 

A
N

 

T
S

S
 

p
H

 

S
ID

O
 

S
IB

O
D

 

S
IC

O
D

 

S
IA

N
 

S
IT

S
S

 

S
Ip

H
 

W
Q

I 

R
E

S
U

L
T

 

N
o

te
: A

ll
 t

h
e

 u
n

it
s 

a
re

 m
g

/
L

 e
xc

e
p

t 
p

H
. 

H
a
zr

a
tp

u
r 

B
ri

d
g
e 

6
.3

5
 

2
.4

3
 

4
8
 

2
.5

5
 

1
2
.4

7
 

7
.9

 

0
 

9
0
.1

2
1
1
 

4
6
.5

5
8
9
2

 

1
9
.0

5
5
1
2

 

9
0
.2

4
1
4
1

 

9
2
.3

7
9
5

 

5
2
.9

5
4
8
7

 

p
o
ll

u
te

d
 

D
h

a
le

sh
w

a
ri

 

R
iv

er
 B

ri
d

g
e
 

5
.5

4
 

1
8
.6

3
 

9
8
.7

5
 

6
.9

1
 

2
8
.7

1
 

7
.5

 

0
 

3
6
.9

0
0
5
8

 

1
7
.9

0
3
3
4

 

0
 

8
1
.7

3
5
7
5

 

9
6
.6

8
7
5

 

3
4
.5

5
5
8
7

 

p
o
ll

u
te

d
 

H
a
zr

a
tp

u
r 

1
.3

0
 

2
9
.3

7
 

1
1
8
.4

8
 

1
3
.2

2
 

3
9
.2

1
 

7
.2

 

0
 

1
8
.5

3
5
6
8
 

1
1
.2

9
2
9

 

0
 

7
6
.7

5
8
6
2
 

9
8
.6

4
8
 

2
9
.4

4
7
7
8
 

p
o
ll

u
te

d
 

S
o
u

th
 

K
a
m

a
rc

h
a
r 

3
.2

0
 

7
.9

5
 

5
9
.3

1
 

5
.3

5
 

1
6
.8

1
 

7
.3

 

0
 

6
8
.9

5
2
4
8
 

3
8
.2

1
9
2
3
 

0
 

8
7
.8

6
7
3
6
 

9
8
.1

1
5
5
 

4
5
.0

4
8
6
9
 

p
o
ll

u
te

d
 

 

 

 

 

 



62 

 

The table represents the WQI (MALAYSIA) value of Dhaleswari river along 4 distinct 

locations of season 2. The WQI (MALAYSIA) value was found in Polluted category though 

the index values were quite higher than summer. 

 

Table 4.14 Dhaleshwari Season-2 DoE(Malaysia)-WQI Result 
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The table represents the WQI (MALAYSIA) value of Dhaleswari river along 4 distinct 

locations of season 3. The WQI (MALAYSIA) value was found in Polluted category and it 

was observed that the index values were lowest from all other seasons which indicates the most 

polluted water of all seasons. 

 

Table 4.15 Dhaleshwari Season-3 DoE(Malaysia)-WQI Result 
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The table represents the WQI (MALAYSIA) value of Dhaleswari river along 4 distinct 

locations 2017 before relocations of tannery industries. The WQI (MALAYSIA) value was 

found in slightly Polluted category and it was observed that the index values were highest off 

all seasons at present which indicates the water was in quite better condition at that time than 

now a days. 

 

Table 4.16 Dhaleshwari Season-2017 DoE(Malaysia)-WQI Result 
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4.4. DoE (Malaysia) WQI Comparison Graph 

 

Figure 4.25 shows WQI value comparison between 3 seasons in 2022-23 and 2017 value. In 

first season of 2022-23 Buriganga river water classified as polluted as per calculating data. In 

that season, the most polluted station was Rayer Bazar Khal and least polluted station was 

Postogola Bridge. In season 2& 3 of 2022-23, the river water classified as polluted also where 

Rayer Bazar Khal was most polluted and Kamrangi Chor Khal was least polluted in Season 2. 

And in season-3, Rayer Bazar Khal was most polluted and Postogola Bridge was least polluted. 

In the graph we can see the WQI value in 2022-23 is comparatively better than 2017 value 

expect station 3& season-3 [Huzurpara]. 

 

 

 

 

 

 

 

Figure 4.25 WQI Value Comparison of Buriganga river water  
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Figure 4.26 shows WQI value comparison between 3 seasons in 2022-23 and 2017's value. In 

the first season of 2022-23 Dhaleshwari river water classified as polluted as per calculating 

data. In that season, the most polluted station was Rayer Bazar Khal and least polluted station 

was Postogola Bridge. In season 2& 3 of 2022-23, the river water classified as polluted also 

where Rayer Bazar Khal was most polluted and Kamrangi Chor Khal was least polluted in 

Season 2. And in season-3, Rayer Bazar Khal was most polluted and Postogola Bridge was 

least polluted. In 2017, WQI value at Dhaleswari river was classified as slightly polluted at 

each four stations. 

 

 

 

 

 

 

 

Figure 4.26 WQI Value Comparison of Dhaleshwari river water 
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4.5. RPI Calculation Table 

 

Table 4.17 shows the river pollution index (RPI) value of Buriganga river stations for season 

1. RPI value indicates the water quality of a river. All stations have moderately polluted water 

except Rayer Bazar Khal. It has severely polluted water. 

 

 

Table 4.17 Buriganga Season -1 RPI Result 

 

 

Note: All the units are mg/L. 

 

 

 

 

 

 

 

 

 

Stations DO BOD SS 
NH3-

N 
Si(DO) Si(BOD) Si(SS) 

Si(NH3-

N) 
RPI Comments 

Postagola 

Bridge 
5.79 12.74 10.72 7.23 3 6 1 10 5.00 

Moderately 

polluted 

Sadarghat 5.02 15.21 11.85 7.91 3 10 1 10 6.00 
Moderately 

polluted 

Huzurpara 5.38 12.95 16.17 7.83 3 6 1 10 5.00 
Moderately 

polluted 

West 

Hazaribagh 
5.05 14.2 18.51 8.12 3 6 1 10 5.00 

Moderately 

polluted 

Boshila 

Bridge 
5.7 13.02 16.68 7.23 3 6 1 10 5.00 

Moderately 

polluted 

Kamrangi 

Chor Khal 
4.51 19.42 28.04 9.05 1 10 3 10 6.00 

Moderately 

polluted 

Rayer Bazar 

Khal 
4.41 21.17 27.56 9.79 6 10 3 10 7.25 

Severely 

polluted 
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The RPI values of Buriganga river stations for season 2 are displayed in table 4.18. Station 1& 

3 have moderately polluted water and others have severely polluted water. 

 

Table 4.18 Buriganga Season -2 RPI Result 

 

Note: All the units are mg/L. 

 

 

 

 

Stations DO BOD SS 
NH3-

N 
Si(DO) Si(BOD) Si(SS) 

Si(NH3-

N) 
RPI Comments 

Postagola 

Bridge 
4.83 17.5 12.28 8.00 3 10 1 10 6.00 

Moderately 

polluted 

Sadarghat 4.25 17 13.63 8.35 6 10 1 10 6.75 
Severely 

polluted 

Huzurpara 4.76 16.19 19.87 8.05 3 10 1 10 6.00 
Moderately 

polluted 

West 

Hazaribagh 
4.65 18.31 23.71 8.96 3 10 3 10 6.50 

Severely 

polluted 

Boshila 

Bridge 
4.71 16.5 21.45 8.00 3 10 3 10 6.50 

Severely 

polluted 

Kamrangi 

Chor Khal 
4.13 25.51 37.87 10.23 6 10 3 10 7.25 

Severely 

polluted 

Rayer 

Bazar Khal 
4.06 26.43 26.91 11.83 6 10 3 10 7.25 

Severely 

polluted 
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The river pollution index (RPI) results of the Buriganga river stations for the third season are 

displayed in Table 4.19. It provides a simplified way to understand the health of the stations 

based on various parameters (DO, BOD, suspended solid and NH3-N). Here most of the stations 

have severely polluted water. 

 

Table 4.19 Buriganga Season -3 RPI Result 

Stations DO BOD SS 
NH3-

N 
Si(DO) Si(BOD) Si(SS) 

Si(NH3-

N) 
RPI Comments 

Postagola 

Bridge 
4.33 19.15 15.13 9.39 6 10 1 10 

6.75 

Moderately 

polluted 

Sadarghat 4.21 22.5 17.84 10.56 6 10 1 10 

6.75 

Moderately 

polluted 

Huzurpara 4.23 21.33 24.71 10.21 6 10 3 10 

7.25 

Severely 

polluted 

West 

Hazaribagh 
4.12 20 26.75 11.34 6 10 3 10 

7.25 

Severely 

polluted 

Boshila 

Bridge 
4.38 18.31 26.00 11.39 6 10 3 10 

7.25 

Severely 

polluted 

Kamrangi 

Chor Khal 
3.75 33.5 41.50 13.00 6 10 3 10 

7.25 

Severely 

polluted 

Rayer Bazar 

Khal 
0.79 45 35.00 13.40 10 10 3 10 

8.25 

Severely 

polluted 

 

Note: All the units are mg/L. 
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Table 4.20 shows the RPI values of the Buriganga river stations for 2017. All stations have RPI 

values above 6, so these stations had severely polluted water. 

 

Table 4.20 Buriganga 2017 RPI Result 

Stations DO BOD SS 
NH3-

N 
Si(DO) Si(BOD) Si(SS) 

Si(NH3-

N) 
RPI Comments 

Postagola 

Bridge 
0.31 24 27.00 13.65 10 10 3 10 8.25 

Severely 

polluted 

Sadarghat 0.28 28 36.00 13.80 10 10 3 10 8.25 
Severely 

polluted 

Huzurpara 0.3 12 18.00 13.43 10 6 1 10 6.75 
Severely 

polluted 

West 

Hazaribagh 
0.31 22 33.00 13.45 10 10 3 10 8.25 

Severely 

polluted 

Boshila 

Bridge 
0.25 24 27.00 13.65 10 10 3 10 8.25 

Severely 

polluted 

Kamrangi 

Chor Khal 
0.24 29 41.00 14.50 10 10 3 10 8.25 

Severely 

polluted 

Rayer Bazar 

Khal 
0.33 32 38.00 14.75 10 10 3 10 8.25 

Severely 

polluted 

 

Note: All the units are mg/L. 
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The RPI values of the Dhaleswari river stations for the 1st season are shown in table 4.21. There 

are four stations and among them three stations have moderately polluted water and one has 

severely polluted water. 

 

Table 4.21 Dhaleshwari Season -1 RPI Result 

 

Stations DO BOD SS 
NH3-

N 
Si(DO) Si(BOD) Si(SS) 

Si(NH3-

N) 
RPI Comments 

Hazratpur 

Bridge 

6.35 5.43 6.47 2.34 3 6 1 6 4 
Moderately 

polluted 

South 

Kamarchar 

5.54 9.95 9.3 5.35 3 6 1 10 5 
Moderately 

polluted 

Hazratpur 

1.3 

14.1 24.61 

13.22 10 6 3 10 7.25 
Severely 

polluted 

Dhaleshwari 

River Bridge 

3.2 

13.94 19 

6.91 6 6 1 10 5.75 
Moderately 

polluted 

 

Note: All the units are mg/L. 
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The RPI values of the four stations of Dhaleswari for the second season are shown in table 4.22 

Two of them have moderately polluted and other two have severely polluted water. 

 

Table 4.22 Dhaleshwari Season -2 RPI Result 

 

Stations DO BOD SS 
NH3-

N 
Si(DO) Si(BOD) Si(SS) 

Si(NH3-

N) 
RPI Comments 

Hazratpur 

Bridge 
6.22 6 6.79 2.55 3 6 1 6 4 

Moderately 

polluted 

South 

Kamarchar 
4.83 7.84 9.68 5.61 3 6 1 10 5 

Moderately 

polluted 

Hazratpur 1.02 13.9 29.30 14.71 10 6 3 10 7.25 
Severely 

polluted 

Dhaleshwari 

River Bridge 
2.84 11.41 22.85 6.91 6 6 3 10 6.25 

Severely 

polluted 

 

Note: All the units are mg/L. 
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Table 4.23 displays the RPI values of the stations of Dhaleswari river for the 3rd season. These 

values are almost same as season 2 and two of the stations have moderately polluted water 

whereas two of them have severely polluted water. 

 

 

Table 4.23 Dhaleshwari Season -3 RPI Result 

 

Stations DO BOD SS 
NH3-

N 
Si(DO) Si(BOD) Si(SS) 

Si(NH3-

N) 
RPI Comments 

Hazratpur 

Bridge 

6.24 6.13 7.05 2.57 3 6 1 6 4 
Moderately 

polluted 

South 

Kamarchar 

 

4.51 8.32 9.95 5.73 1 6 1 10 4.5 
Moderately 

polluted 

Hazratpur 1.00 16.5 36.41 16.7 10 10 3 10 8.25 
Severely 

polluted 

Dhaleshwari 

River Bridge 

2.75 13.74 25.93 6.43 6 6 3 10 6.25 
Severely 

polluted 

 

Note: All the units are mg/L. 
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The RPI results of the Dhaleswari river stations for 2017 are shown in Table 4.24. The results 

were too good compared to recent seasons, one stations had negligibly polluted water and 

others had unpolluted water. 

 

 

Table 4.24 Dhaleshwari 2017 RPI Result 

 

Stations DO BOD SS NH3-

N 

Si(DO) Si(BOD) Si(SS) Si(NH3-

N) 

RPI Comments 

Hazratpur 

Bridge 

18.50 3.2 1.10 0.5 1 3 1 3 2 Negligibly 

polluted 

South 

Kamarchar 

9.50 2.8 0.80 0.5 1 1 1 3 1.5 Unpolluted 

Hazratpur 

  

8.50 2.5 0.60 0.7 1 1 1 3 1.5 Unpolluted 

Dhaleshwari 

River Bridge 

9.60 2.2 0.50 0.4 1 1 1 1 1 Unpolluted 

 

Note: All the units are mg/L. 
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4.6. RPI Graphs 

 

This graph [4.27] shows the river pollution index (RPI) values of Buriganga river stations. RPI 

value represents the quality of water. Station 1 has RPI value ranged between 5 and 6.73 

throughout the year. In season 1& 2, RPI value were 5 &6, which mean in that time the water 

was moderately polluted. But in season 3, the station had severely polluted water. On the 

contrary, in 2017, the value was higher (8.25) which represents severely polluted water. The 

RPI value of station 2 was 6 in season 1, which represents moderately polluted water and in 

season 2 &3, the value was equal which is 6.75. So, in these seasons, the water was severely 

polluted. In 2017, the station had severely polluted water too. In station 3, in 1st two seasons 

the water moderately polluted and in 3rd season the water was severely polluted. On the other 

hand, in 2017, the water was severely polluted. The water of station 4 was moderately polluted 

in season 1, severely polluted in season 2 & 3. But in 2017, the water was severely polluted. 

Station 5 has moderately polluted water in season 1 and severely polluted water in season 2, 3 

& 2017. The RPI value of station 6 shows that the water was moderately polluted in season 1 

and severely polluted in other seasons and in 2017. The water of station 7 had severely polluted 

water in all seasons and in 2017 

 

 

 

 

 

Figure 4.27 RPI Value Comparison [Buriganga] 
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The graph [4.28] shows the RPI value of Dhaleswari river stations. The RPI value of station 1 

was 4 in all season, which means the water was moderately polluted. But in 2017, the RPI value 

was 2, which means negligibly polluted water. The water of station 2 was moderately polluted 

in all seasons but in 2017, the water was unpolluted. The water of station 3 was severely 

polluted in all seasons but unpolluted in 2017. The water of station 4 was moderately polluted 

in season 1 and severely polluted in season 2. But in 2017, the water was unpolluted. 

 

 

 

 

 

 

 

Figure 4.28 RPI Value Comparison [Dhaleshwari] 
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4.7. CWQI Calculation Table 

 

 

Table 34 shows the Canadian water quality index (CQWI) results of Buriganga river stations. 

 

Table 4.25 CWQI Results of Buriganga river water 

Station F1 Value F2 Value F3 Value CCME WQI Category 

Postagola 

Bridge 

66.67 44.44 96.2 27.715 Poor 

Sadarghat 66.67 61.11 96.58 23.61 Poor 

Huzurpara 66.67 63.88 96.34 22.95 Poor 

West 

Hazaribagh 

75 63.88 96.55 20.358 Poor 

Boshila 

Bridge 

66.67 61.11 96.19 23.77 Poor 

Kamrangi 

Chor Khal 

66.67 63.88 97.59 22.43 Poor 

Rayerbazar 

Khal 

66.67 61.11 97.92 23.03 Poor 

 

Table 35 shows the Canadian water quality index (CQWI) results of Dhaleswari river stations. 

 

Table 4.26 CWQI Results (Dhaleshwari) 

Station F1 Value F2 Value F3 Value CCME WQI Category 

Hazratpur 

Bridge 

 

50 50 73.905 40.94 Poor 

South 

Kamarchar 

 

41.67 41.67 93.205 36.3325 Poor 

Hazratpur 

 

66.67 61.11 90.59 26.09 Poor 

Dhaleshwari 

River Bridge 

58.33 58.33 87.81 49.29 Marginal 
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4.8. CQWI Graphs 

 

The graph shows the CWQI value of Buriganga river throughout the year based on water 

quality data of 7 stations of Buriganga river. The value we found was in a range from 20.35 to 

27.315. All the values we found was under 44 CWQI value. That means the overall condition 

of the river was in poor condition throughout the year.  

 

 

 

 

Figure 4.29 CWQI Value [Buriganga] 
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The graph shows the CWQI value of Dhaleswari river throughout the year year based on water 

quality data of 4 stations of Dhaleswari river. The value we found was in a range from 26.0911 

to 49.2973. Most of the values we found was under 44 CWQI value. That means the overall 

condition of the river was in poor condition throughout the year. 

 

 

 

 

 

Figure 4.30 CWQI Value [Dhaleshwari] 
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4.9 Analysis and discussion:  

 

 

4.9.1. Buriganga river 

 

As samples were collected from 5 distinct locations and 2 canals of the Buriganga river during 

3 distinct seasons, we were able to determine several parameters of water quality at those 

stations. For instance, the BOD value of station 1 ranged from 12.74 to 19.15 mg/L during the 

three seasons, while the BOD value of station 2 ranged from 15.21-22.5 mg/L and the BOD 

value of the other stations of the main stream was from 12 to 21.33 mg/L throughout the year. 

However, the water quality in the canals was considerably worse. Kamrangi Char Khal and 

Rayer Bazar Khal had BOD values between 19.42 and 45 mg/L. However, based on the BOD 

value, the overall water quality was significantly improved in 2022-23 than in 2017. 

The sample collected from station B2 yielded the greatest concentration of COD, measuring 

65.78 mg/L. From 46.45 to 54.66 mg/L, the COD ranged during the first season. In seasons 2 

and 3, the COD ranged from 55.31 mg/L to 64.8 mg/L and 60.54mg/L to 65.8mg/L, 

respectively. Throughout the entire year, the COD concentration was relatively higher in both 

canals. From 65.32 mg/L to 82.35 mg/L, the COD value of Kamrangi Chor khal. And in Rayer 

Bazar Khal, the COD ranges between 65.81 and 75.67 mg/L. Which is considerably above the 

normative values. However, the aggregate chemical oxygen demand was less than in 2017. 

The concentration of Ammonium Nitrate in the main stream of the Buriganga river ranged from 

7.23 to 11.39 mg/L throughout the year. And the value was considerably less than what we 

discovered in 2017. However, the concentration of two canals was considerably higher than 

that of the main stream. The concentration of Ammonium Nitrate ranged from 9.05 mg/L to 13 

mg/L at Kamrangi Char Khal and from 9.79 mg/L to 13.40 mg/L at Rayer Bazar Khal. 

The annual Nitrate concentration in the main stream of the Buriganga River ranges from 0.50 

mg/L to 3 mg/L. In almost every station, the concentration of Nitrate is significantly higher 

during the summer than during the other seasons.  And the concentration ranged from 2 mg/L 

to 4.50 mg/L for Kamrangi Char khal and from 2 mg/L to 3.50 mg/L for Rayer Bazar khal. The 

concentration of Nitrate has not changed significantly since 2017. 

The typical Orthophosphate concentration in the primary stream of the Buriganga River ranges 

from 1.35 mg/L to 3.03 mg/L. In nearly every location, the concentration of orthophosphate is 

substantially higher during the summer than during other seasons.  And the concentration 

varied between 3.02 mg/L and 4.05 mg/L for Kamrangi Char khal and between 3.15 mg/L and 

6.17 mg/L for Rayer Bazar khal. The concentration in the canals is considerably higher than 

that of the main stream. 

The temperature of the stream was measured from 23.50 0C to 25 0C in season 1. The maximum 

temperature 250C was measured from Kamrangi Char Khal. In season 2 & 3 the range of 

temperature was measured from 20.40 0C to 22.40 0C & 230C to 23.60 0C respectively. The 

temperature of the stream was in the limit throughout the year. 

In season 1, the electroconductivity of stream water samples ranged from 426.50 (μS/cm) to 

540 (μS/cm). And the electroconductivity of the water in two canals was significantly higher. 
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They had exceeded the limit. In nearly all stations, electroconductivity increased over the next 

two seasons. In seasons 2 and 3, the electroconductivity ranged from 714.40(µS/cm) to 

840(µS/cm) and 838 (µS/cm) to 1200 (µS/cm), respectively. 

The pH ranged from 7.35 to 8.15 throughout the course of the year. The pH level was within 

the acceptable range throughout the entire year. However, the pH level was discovered to be 

significantly higher in the canals than in the main stream. 

In season 1, the TDS concentration ranged from 286.71 mg/L to 325.81 mg/L. The value of 

TDS found in all stations of the first season was nearly less than the limit.  In the second season, 

TDS values ranged from 439.31mg/L to 571.35mg/L. The Canals' water had a relatively higher 

TDS concentration. In season three, the value was significantly greater than in seasons one and 

two. In season 3, the TDS ranged from 510.83mg/L to 625.41mg/L. 

Throughout the year, the TSS ranged from 10.72 mg/L to 26 mg/L in the mainstream. The 

concentration of TSS in the canal was significantly higher. In Kamrangi Char Khal, TSS 

concentration values ranged between 28.04 and 41.50 mg/L. And throughout the year, the 

concentration in Rayer Bazar Khal ranged from 27.6 mg/L to 35 mg/L. The concentration was 

considerably higher than the limit throughout the entire stream. 

 

There was a range of 4.12mg/L to 5.79mg/L for the DO in the majority of the stream. Which 

is slightly below the acceptable threshold. In season 1, the value of all main stream stations 

was comparatively higher. Comparatively, the value of the two canals was lesser throughout 

the year. In Kamrangi Char Canal, the value ranged from 3.75 to 4.25. Throughout the year, 

the TSS in the general population ranged from 10.72 mg/L to 26 mg/L. The concentration of 

TSS was substantially higher in the canal. The DO value in Kamrangi Char Khal varied 

between 3.75 mg/L and 4.51 mg/L. According to the DO value, the Rayer Bazar Khal had the 

poorest water quality. There was a range of 0.79 mg/L to 4.41 mg/L for the DO value. In 

contrast, the aggregate DO value has increased significantly in terms of DO concentration. 

 

4.9.2. Dhaleshwari river: 

 

BOD: The BOD values were collected from four stations of Dhaleshwari river. During three 

seasons, the BOD value of station 1 changed a little and fluctuated between 5.43mg/L and 6.13 

mg/L, while the BOD value of station 2 fluctuated between 9.95 mg/L and 8.32 mg/L. In station 

3, the BOD value ranged from 14.1 mg/L to 16.5 mg/L and in station 4, the BOD value 

fluctuated from 13.94 mg/L to 13.74 mg/L throughout the year. 

COD: Similarly, COD tests were done in four stations of Dhaleshwari. The COD value of 

station 1 fluctuated between 28 mg/L and 33.8 mg/L over the course of the three seasons, 

whereas the COD value of station 2 fluctuated between 29.73 mg/L and 39.76 mg/L. 

Throughout the year, the COD concentration ranged from 89.48 mg/L to 104.71 mg/L at station 

3 and from 98.75 mg/L to 81.65 mg/L at station 4. 
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Ammonium Nitrate: Throughout the seasons, the Ammonium Nitrate concentration at station 

1 varied between 2.34 mg/L and 2.57 mg/L, while the COD concentration at station 2 varied 

between 5.35 mg/L and 5.73 mg/L. Throughout the year, the COD concentration ranged from 

13.22 mg/L to 16.7 mg/L at station 3 and from 6.91 mg/L to 6.43 mg/L at station 4. 

Nitrate: In these three seasons, the nitrate concentration at station 1 varied between 0.00 ppm 

and 0.20 ppm, whereas the nitrate concentration at station 2 varied between 0.40 ppm and 0.5 

ppm. Throughout the year, the nitrate concentration ranged from 3.5 ppm to 4 ppm at station 3 

and from 1 ppm to 1.5 ppm at station 4. 

Orthophosphate: Throughout the three seasons, the orthophosphate concentration at station 1 

varied between 0.95 mg/L and 1 mg/L and the concentration at station 2 varied between 1.03 

mg/L and 1.27 mg/L. Throughout the year, the concentration at station 3 fluctuated between 

3.35 mg/L and 3.90 mg/L, and the concentration at station 4 fluctuated between 2.27 mg/L and 

2.40 mg/L. 

Temperature: During the three seasons, the temperature at stations 1 and 2 fluctuated slightly 

between 22 and 23 degrees Celsius, whereas the temperature at station 3 fluctuated between 

27.2 and 30.2 degrees Celsius, and at station 4, the temperature fluctuated between 23.6 and 27 

degrees Celsius. 

Electroconductivity: The EC value of station 1 fluctuated between 254.91 S and 273.66 S 

over the course of three seasons, while the EC value of station 2 fluctuated between 470.62 S 

and 492.31 S. Throughout the year, the EC value at station 3 varied between 1007.30 S and 

1042.60 S, and the EC value at station 4 fluctuated between 813.21 S and 943.61 S. 

Salinity: The salinity value of station 1 varied from 0.20% to 0.60% over the course of three 

seasons, while the EC value of station 2 fluctuated between 0.30% and 0.60%. Station 3 had 

similar value as station 1 and station 4 had a salinity value ranging from 0.10% to 0.60% over 

the course of the year. 

pH: The pH value of station 1 fluctuated between 6.90 and 7.20 over the course of three 

seasons, while the pH value of station 2 fluctuated between 6.90 and 7.30. Throughout the year, 

station 3's pH ranged between 7.84 and 8.30, and station 4's pH varied between 7.50 and 7.70. 

TDS: In station 1, TDS was found between 151.32mg/L and 159.04 mg/L. In station 2, TDS 

varied from 201.35mg/L to 239.88 mg/L. In station 3, TDS fluctuated between 463.09 mg/L 

and 561.73 mg/L and TDS varied from 403.81mg/L to 492.19 mg/L. 

TSS: In station 1, TSS varied from 6.47 mg/L to 7.05 mg/L and in station 2, TSS was found 

slightly changed throughout the seasons and the values fluctuated between 9.30 mg/L and 9.95 

mg/L, while TSS values ranged from 24.61 mg/L to 36.41 mg/L in station 3 and in station 4, 

TSS value varied from 19.00 mg/L to 25.93 mg/L. 

DO: In station 1& 2, DO was found varied from 6.22 mg/L to 6.35 mg/L and from 4.51 mg/L 

to 5.54 mg/L respectively, while in station 3, DO ranged from 1.00 mg/L to 1.30 mg/L and in 

station 4, the values varied from 2.75 mg/L to 3.20 mg/L. 
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4.9.3. DoE (Malaysia) Water Quality Index: 

 

DoE WQI value was gradually improving at Buriganga since the relocation of tannery industry. 

Though even now in 2022-23 Buriganga water is classified as polluted as per Doe WQI but 

the number is getting better day by day. 

 

On the other hand, Dhaleswari River water quality index is rapidly worsening. Dhaleswari 

Water Quality Index decreases  more than 100% at some places. It's alarming and dangerous 

for both human and aquatic life. 

 

4.9.4. Canadian Water Quality Index (CWQI) 

 

Based on our analysis, the CCME WQI values for the Buriganga river range between 20 and 

28. This indicates that nearly all of the stations are in poor condition and that the overall water 

quality of the river remains poor. In the majority of cases, BOD, COD, Ammonium Nitrate, 

TDS, and DO values exceeded the annual threshold throughout the entire year. By modulating 

and decreasing the values of these parameters, water quality can be enhanced. The majority of 

the time, the pH, nitrate, temperature, and TSS values were within the acceptable range. 

 

According to our analysis, the CCME WQI ranges between 26 and 50 for Dhaleshwari river. 

Therefore, the water quality of the river Dhaleshwari is also subpar, but it is still superior to 

that of the river Buriganga. Throughout the majority of the year, BOD, COD, Ammonium 

Nitrate, TDS, and DO values exceeded the annual threshold. The water quality can be improved 

by modulating and reducing the values of these parameters. pH, nitrate, temperature, and TSS 

values were typically within the acceptable range. 

 

4.9.5. River Pollution Index 

 

The river pollution index (RPI) values of Buriganga river stations have been found to be variant 

throughout the year. RPI value indicates the water quality of a water source. Station 1 has RPI 

value ranged between 5 and 6.73 throughout the year. On the contrary, in 2017, the value was 

higher than that which is 8.25. The RPI value of station 2 was 6 in season 1, in season 2 &3, 

the value was equal to each other which is 6.75. In station 3, in 1st two seasons RPI value were 

5 & 6. On the other hand, in 2017, the value was 6.75. The RPI value of station 4 was 5 in 

season 1 and 6.50 and 7.25 in season 2 & 3 respectively. But in 2017, the value was 8.25. 

Station 5 has RPI value of 5 in season 1 and 6.50, 7.25 and 8.25 in season 2, 3 & 2017 

respectively. The RPI value of station 6 varied from 6 to 8.25. The RPI value of station 7 ranged 

from 7.25 to 8.25. So, most of the time the RPI value was higher than 6 and it indicates that the 

water was severely polluted. 
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The RPI value ranged between less than 2 to 8.25 in Dhaleswari river stations. The RPI values 

of recent times are much higher than that of 2017. In recent times, most of the stations have 

severely polluted water whereas, the water of the stations was unpolluted or negligibly polluted 

in 2017. 
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CHAPTER 5. CONCLUSISONS AND   

RECOMMENDATIONS 
 

 

5.1 Conclusions 

 

Major conclusions from this study may be summarized as follows: 

 

• It is revealed that the BOD values indicate that the water of both rivers was heavily 

polluted and the water quality in the two canals (Kamrangi Char Khal & Rayer Bazar 

Khal) of Buriganga was noticeably worse than the other part of Buriganga. However, 

based on the BOD value, the overall water quality was significantly improved in 2022-

23 than in 2017. 

• The highest value of COD was found in Dhaleshwari river bridge which was 98.75 

mg/L. But the aggregate chemical oxygen demand (COD) of Buriganga was less than 

in 2017. 

• It is found that Ammonium Nitrate concentration value was considerably less than what 

we discovered in 2017. 

• It is revealed that the nitrate concentration has not changed much than 2017. The 

concentration value ranged from 0.50 to 4ppm in Buriganga whereas, it was varied from 

0 ppm 3.5ppm in Dhaleshwari. 

• The orthophosphate values ranged from 1.35mg/L to 6.17 mg/L in Buriganga and from 

0.95mg/L to 3.90mg/L in Dhaleshwari. 

• The electroconductivity values varied from 426.50 µS/cm to 1200 µS/cm in Buriganga 

and from 254.91 µS/cm to 1042.60 µS/cm in Dhaleshwari. 

• The pH ranged from 7.35 to 8.15 throughout the course of the year in Buriganga and it 

fluctuated between 6.90 and 8.30 in Dhaleshwari. 

• Most of the river pollution index values of both rivers are higher than 6 which indicates 

that the water of these rivers is severely polluted. 

  



86 

 

5.2. Recommendations  

 

The recommendations for the future study are given below  

• The water samples can be collected from more stations in both of the river.  

• The water samples can be collected a few more times of a year to understand the real condition 

of the water quality of the river more precisely  

• A few more tests can be conducted like color, turbidity, fecal coliform, or heavy metal tests 

to understand the actual water quality.  

• Some more indices like Heavy Metal Pollution Index, NSF WQI can be done to identify the 

impact of relocation tannery industries in both rivers. 
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