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Abstract

Many rivers throughout Bangladesh are now under threat due to both human-made and natural causes.
In this context, we described the Buriganga river system, its uses of the river, its level of pollution, and its
sources of pollution. The present condition of the Buriganga water and its surrounding areas soils and plants
might not be suitable for fisheries and irrigation; it has been observed that sampling points of 9,10,11 were
highly polluted, with sampling point 7 with the highest water pH value (7.19), in sampling point 11 EC value
was found (799 uS/cm) with other physicochemical parameters and Fe, Cd, Cr and Zn content in plant and
soil samples were comparatively high at sampling point 9 and 11. In the studied area, the correlation
coefficient of heavy metal content among soil and water, the Cr concentration (0.0289mg/l), was highly
significant; it has been indicated that heavy metals were uptake by soil.

Introduction

Many rivers flowing through Bangladesh carry heavy loads of sediments and other debris,
including domestic wastes, agrochemicals, and industrial waste, from local and far places. Thus,
making the water body saturated and times over-saturated with organic and inorganic pollutants
which affect the environment. So, pollution is getting aggravated in Bangladesh. The Buriganga
river has been the central artery to economic life in Dhaka for centuries. But nowadays, it has
become heavily polluted by sources such as waste flowing into the river, oil spills from boats, and
building structures appearing on the river banks. Metals enter into river water from mining areas
through various ways such as mine discharge, run-off, chemical weathering of rocks and soils, and
wet and dry fallout of atmospheric particulate matter (Singh et al. 2008, Venugopal et al. 2009).
Most tanneries in Hazaribagh discharge their effluent directly into the Buriganga river. The
primary anthropogenic sources of heavy metal contamination are mining, the disposal of untreated
and partially treated effluents containing toxic metals, as well as metal chelates from various
industries, and the indiscriminate use of heavy metal-containing fertilizer and pesticides in
agricultural fields (Amman et al. 2002, Nouri et al. 2008). Dhaka discharges about 4,500 tons of
solid waste every day, and most of it is released into the Buriganga. According to the Department
of the Environment (DoE 2003), 20,000 tons of tannery waste are released into the river daily.
Textile industries annually discharge as much as 56 million tons of waste and 0.5 million tons of
sludge. Sewage is also released into the Buriganga. Nearly 4 million people in the city are exposed
to the consequences of water pollution daily. The acuteness of toxicity and devasting effects of
cadmium (Cd) on animals was amply proved by Itai-Itai disease in human beings. Time is not so
far when Bangladesh may be exposed to the same problem if unconscious discharges are not to be
prohibited (Sarker 2005). The objectives of the present research are to determine the water quality
parameters and to recognize the specific heavy metals in the nearby environment of the Buriganga
river.
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Materials and Methods

The Buriganga river encompasses the southwestern periphery of Dhaka City. It originates
from Dhaleswari, which is north of Dhaka, and meets it again south of Dhaka City. The
Dhaleswari turns into the Bangshe River at 23°55'N and 90°13'30"E and then joins the Turag River
at 23°47'N and 90°20'30"E. From this point downward, it is named the Buriganga river. It runs for
more than 27 kilometres southeast to turn sharply (hairpin bend) westward to run into the
Dhaleswari River again. The location was confirmed by GPS (Model: Magellan GPS 320). Water
samples were collected at each point with a water sampler (Model: UWITEC, A-3510) in the
midstream at a depth of 1 to 2 meters to avoid the interference of the floating substances. Sample
collection was conducted three times. The high-density 1-liter PVC bottles were used for sample
collection and preservation. Each bottle was cleaned thoroughly by rinsing with dilute HNO;
followed by washing with distilled water (De 1990). Another 500 ml air-tight water samples for
each sampling point were also collected in a sterilized bottle for microbial analysis and kept in an
icebox to maintain 4°C.

Table 1. GIS location of the sampling points near Dhaka city.

Sampling Latitude Longitude Location
points
1 23°41°23"N 90°25’35”E Shutrapur
2 23°41°54”N 90°25°56”E Shutrapur
3 23°42°11”N 90°25’12"E Sadarghat
4 23°42°32”N 90°24°44” E Sadarghat
5 23°42°56”N 90°24°09”E Kotouali
6 23°42°07”N 90°23’34”E Kotouali
7 23°42°48”N 90°22’17"E Lalbagh
8 23°42°22"N 90°22’02"E Kamrangirchar
9 23°42’57"N 90°21’18"E Kamrangirchar
10 23°43’05”N 90°21’12"E Hazaribagh
11 23°43’53”"N 90°21’32"E Hazaribagh

The bottles were kept airtight and labelled properly for identification. The water samples were

brought to the Department of Botany, Jagannath University and the Department of Soil, Water and
Environment of BCSIR Laboratory of Dhaka and preserved in a refrigerator until analysis. In this
experiment, single-point sampling was carried out. PH, DO, EC, TDS, BOD, and COD of water
were determined according to the standard methods described in different literatures (Ahmed
2004, Ahmed et al. 2010, Das et al. 2024).
A suitable site was selected for the collection of a sample, and a soil auger was inserted into the
soil up to a suitable depth, usually 0-15 cm. The soil was collected in a polythene bag labelled
properly and tied securely. The soil and plant samples were digested by HNO; and HCIO, acid
mixture. After completion of digestion, the digested samples were volume up to 100ml into a
volumetric flask and then these were filtered into plastic bottles. This extract was used to
determine the Cd, Cr, Fe, and Zn content of samples (Alloway et al. 1986, Sarker et al. 2005).

The distribution pattern of various chemical properties was determined by analyzing their
average, maximum, and minimum values and standard deviation (SD) among the samples.
Correlation analyses between the different combinations of quality indicators, such as SAR versus
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SSP and SSP versus RSBC, were done to establish a relationship between them. This statistical
analysis was performed by Windows SPSS (version 10).

Results and Discussion

In the study area, pH of water at different points of the Buriganga River ranged from 6.7 to
7.19 (Fig.1). The highest pH (7.19) was found in sampling point 7 near the Kamrangirchar area
during November, the lowest in the sampling point 1 (pH = 6.70) (Fig. 1). It might be runoff the
industrial effluents through heavy rain from the bypass canal. A similar result was observed by
Shivkumar and Biksham (1995). Excessive pH harms aquatic life like fish, microorganisms and
aquatic plants, and sometimes it influences the other properties of water bodies, the activity of
organisms and the potency of toxic substances present in the aquatic environment (Yusuff and
Sonibare 2004).
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Fig. 1. pH of the Buriganga river water at different sampling points.

3 4 5 6 7 8 9 10 11
Sampling Point

A very low dissolved oxygen concentration of water (0.78 mg/l) was observed in sample point
10 and high at sampling point 1 (2.47 mg/l) (Fig. 2). This may be due to the high amount of
organic wastes discharged from tannery, textile, and dying industries into the river from those
areas. Biodegradable organic wastes are dumped into the river from fruits and vegetables
wholesale depot near Sadarghat. This suggested that the industries were releasing a lot of organic
substances, most likely the dyes that were high oxygen-demanding wastes (Lellis et al. 2019).
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Fig. 2. DO of the Buriganga river water at different sampling points.
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EC of water of Buriganga river was within the range from 391 to 799 uS/cm. The highest EC
value was found in sampling point 11 during November (799 pS/cm), and lowest in sampling
point 4 (391 uS/cm) (Fig. 3). Sources of dissolved ions include soil and rocks in the watershed,
wastewater from sewage treatment plants, and urban runoff from roads. So, there was no harmful
effect of salt concentration or salinity hazards concerning EC. As per DoE (2003), the high value

of EC is unsuitable for aquatic life and irrigation purposes.
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Fig. 3. EC of the Buriganga river water at different sampling points.

TDS concentration of collected water at different points and at different times of year ranged
from 189.4 to 382 mg/l (Fig. 4). Wokeh et al. (2023) observed that the high amount of dissolved
solids in water increases the water density; it influences osmoregulation of freshwater organisms

and reduces the solubility of gases.
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Fig. 4. TDS of the Buriganga river water at different sampling points.

BOD of water collected at different points ranged from 245 to 438 mg/l (Fig. 5). The BOD of
water was low at sampling point 1 (BOD = 245 mg/l) and high at sampling point 10 (BOD = 43
mg/l) Khan and Noor (2002) reported that TSS, BOD and COD in industrial effluents were above
the permissible limits set by National Environmental Quality Standards (NEQS).
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Fig. 5. BOD of the Buriganga river water at different sampling points.

COD of water collected at different points from 308 to 627 mg/l (Fig. 6). The COD of water
was low at sampling point 1 (COD = 308) and on the other hand, high at sampling point 10 (COD
= 627 mg/l). This may be due to the dilution effect of water. According to the BEC (2023), the
discharge quality standard of COD for industrial Effluents is not more than 120 mg/l depending on
the receiving water of the type of industry under consideration of PCC but does not exceed 400
mg/l. All industrial effluents are above permissible limits, so there could be a direct effect of these
untreated effluent discharges. We have observed a strong correlation between EC, TDS, BOD and
COD (Table 2). These metal content were also found in high concentrations in river water and
surrounding soils. So, there must be a clear indication of metal uptake by plant parts from

effluents and soil.
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Fig. 6. COD of the Buriganga river water at different sampling points.

The average Fe concentration of water collected from different sampling points ranged was
(0.486 mg/l). The Fe concentration of water was relatively high (2.36 mg/l) at sampling point 1
(near Shutrapur). On the other hand, the Fe concentration of water was relatively low at sampling
point 7 (0.329 mg/l). The average cadmium concentration of river water collected at different
points was 0.0029 mg/l. Among sampling points, it was observed that sampling point 11 near
Hazaribagh, Kamrangirchar areas showed a high Cd concentration of around (0.0052 mg/l). On
the other hand, the Cd concentration of water was comparatively low at sampling point 9 (0.0015
mg/l). Dadebo and Gelaw (2024) waste discharge quality standard of Fe and Cd for industrial units
and projects is respectively 5.0 and 0.05 ppm of Cd for irrigation water, and here, the content of
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Cd in all the samples is within the permissible limit. Cr concentration of Buriganga river water
was comparatively high at sampling point 1 (0.0289 mg/l), and the concentration exceeded the
permissible limit in some points. A significant correlation is observed in Fe and Cr between soil
and water (Table 3). On the other hand, there was also a correlation observed in plants and soil for
Fe and Cr, but no correlation was observed in Cd and Zn (Table 4). This may be due to longtime
untreated industrial effluent discharges in the same canal to the same destination like Buriganga
and its tributaries. According to BEC rules (2023), the level of Cr concentration in Buriganga river
water was within the safe limit during the wet season, but Cr concentration in river water crossed
the safe limit during the dry season. Sampling point 1 near (Shutrapur areas) showed a high Zn
concentration of around (0.49 mg/l). In contrast, water from sampling point 3 showed a low Zn
concentration of around (0.08 mg/l) due to limited industrial activities. The average chromium
concentration of water was (0.0215 mg/l). This may be due to the dilution effect. Our result is
supported by BEC rules (2023) for the wet season but not for the dry season.

Table 2. Correlation coefficient of different water quality parameters.

Parameter pH EC TDS BOD COD
pH 1

EC -0.059 NS 1

TDS -0.048 NS 0.998 *** 1

BOD 0.292 NS 0.527* 0.551* 1

CoD 0.141 ™ 0.688* 0.718** 0.483* 1

NS = non-significant *, **, *** indicate significance at 5, 1 and 0.1%, respectively.

Table 3. Correlation coefficient of heavy metal content among soil and water.

Soil Fe Cr Cd Zn
Water
Fe 0.904**
Cr 0.764*
Cd 0.018"°
Zn -0.154M°

NS = non-significant *, ** indicate significance at 5 and 1%, respectively.

Table 4. Correlation coefficient of heavy metal content among plant and soil.

Soil Fe Cr Cd Zn
Plant
Fe 0.835*
Cr 0.899**
Cd 0.562
Zn 0.532

*, ** indicate significance at 5 and 1%, respectively.
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Table 5. P value of heavy metal content among soil and water.

Soil Fe Cr Cd Zn
Water
Fe 0.001
Cr 0.002
Cd 0.845
Zn 0.651

Table 6. P value of heavy metal content among plant and soil.

ail
Plant Fe Cr Cd Zn
Fe 0.05
Cr 0.03
Cd 0.693
Zn 0.620

Trace metal contamination in aquatic environments is of critical concern due to toxicity of
metals and their accumulation in aquatic habitats. P value observed significant signs in soil and
water for heavy metals of Fe and Cr (Table 5). Trace metals, in contrast to most pollutants, are not
biodegradable, and they undergo a global ecological cycle in which natural waters are the main
resource. The environmental effects and transport of heavy metals in soil and their plant uptake are
governed by their mobility. In this regard, a significant P value was observed in plants and soil for
Fe and Cr (Table 6). Metal content in plant samples, especially in Hazaribagh and Kamrangirchar
areas, was very high. As a cause, we think all the year round river receives a continuous untreated
flow of heavy industrial and small industrial wastewater. This is due to plant metal accumulation
from soil and effluents of these industries and river water.

To achieve a suitable quality environment in the Buriganga river some steps and awareness
programs should be undertaken; these are given below:

e The industrial waste should not be dumped without proper treatment in the surrounding area.
e Should ensure that the existing laws and regulations are implemented.
e Should have to make people aware of the pollution caused by industries.

If these various recommendations can be obtained, the quality of the surrounding environment
may remain in a suitable condition.
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