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The purpose of this study was to assess the degree of pollution of Turag river water by determining 
various physico-chemical parameters. Water samples were collected six times per year during wet and 
dry season at the following three locations: Tongi Railway Bridge, Bishwa Ijtema field and Ashulia. Most 
of the measured physicochemical parameters exceeded permissible limit of drinking water. The 
recorded pH ranged from 6.6 to 7.98 and Electrical Conductivity (EC) from 160 to 1107 µs/cm. The 
recorded dissolve oxygen (DO) varied from 0.11 to 6.8 mg/L and biological oxygen demand (BOD) 
ranged from 10 to 180 mg/L while chemical oxygen demand ranged from 21 to 220 mg/L and free CO2 

value from 5 to 22 mg/L. The concentration ranges of heavy metals and arsenic in ppb were as follows: 
Zinc (Zn) (0.04 to 0.4), cadmium (Cd) (0.043 to 2), arsenic (As) (1.15 to 4.8), (lead) Pb (2.29 to 18.62) and 
mercury (Hg) (0.12 to 1.45). Due to the increased values of the parameters pH, DO, BOD, COD and free 
CO2 water from these locations was not suitable for human consumption without appropriate treatment. 
  
Key words: Tongi railway bridge, Ijtema field, Ashulia, industrial effluent, aquatic ecosystem. 

 
 
INTRODUCTION 
 
Dhaka, the capital and most populated city in Bangladesh 
is now a member of mega city family in the world. Rapid 
and unplanned urbanization, commercial development 
along with population pressure have made an 
environmentally polluted city in the world (Haigh, 2004; 
Karn and Harada, 2001). Urbanization is the major 
demographic development which is occurring very fast 
and with larger magnitude in the developing countries. Its 
transforms the existing landscape without considering the 
possible consequences and requirements for 
environmental sustainability (Brookfield, 1988). 
Urbanization and Industrialization near the river bank has 
created pollution problem. Modern civilization is 
dependent on large-scale use of a wide range of metals 
and most of them are naturally present only at trace 
levels in the hydrosphere (biosphere) (Chow, 1968). The 
major route by which heavy metals are dispersed in the 
biosphere is associated with the disposal of industrial 
effluents.  The  Turag  river  is  the  upper  tributary of the 
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Buriganga, a major river in Bangladesh. The most 
pollution sources of Turag river water are various 
consumer goods industries (soap and detergent), 
garments industries, pharmaceuticals industries, lots of 
tanneries, dyeing industries, aluminum industries, battery 
manufacturing, match industries, ink manufacturing 
industries, textile, paint, iron industries, pulp and paper 
factories, chemical factories, frozen food factories and 
Steel workshop etc. Most of the industries discharge their 
effluents directly or indirectly into the Turag river without 
any treatment causing pollution of the surface water. 
Moreover, many sewerage and municipal sewage 
drainage system have become a dumping ground of all 
kinds of solid, liquid and chemical waste that polluted the 
river bank. 

Consequently, complex mixture of hazardous 
chemicals, both organic and inorganic are released into 
Turag river water resulting in different chemical and 
biochemical interactions in the river system and thus 
deteriorate the water quality. For this reason water 
causes the adverse effect of surrounding land and 
aquatic ecosystem as well as subsequent impact on the 
livelihood of the local community. In this study, the water 
quality parameters: pH, DO, BOD, COD, free CO2, and
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Figure 1. Google view of entire study area of the present work. 

 
 
 
heavy metals of As, Zn, Cd, Pb and Hg were estimated at 
different locations of Turag river. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
The study areas were located at different places of the Turag River 
(Figure 1). In Turag, samples were collected near Tongi Railway 
Bridge, Bishwa Ijtema field and Ashulia near Masimpur, Bhatulia. It 
is located at latitude 23º52'53.69''N and longitude 90º24'11.96''E. 
The Bishwa Ijtema, is situated at 23º53'19.25''N and 90º23'31.41''E 
by the Turag River in Tongi. Tongi Railway Bridge of Turag was the 
first sampling site which receives various kinds of industrial and 
domestic effluents. Presences of pilgrims staying at the riverside for 
3 to 7 days without proper sanitation system contribute to the 
pollution of the Bishwa Ijtema. Garbage disposal into the river 
resulted to heavy pollution. The pollution and encroachment is 
excessively high at the Ashulia point which is situated at 
N23º53'07.13'' and E 90º20'37.49''. 
 
 
Sample collection and analysis 
 
Three water samples were collected from three major station of 
Turag River like Tongi Railway Bridge, Ijtema field and Ashulia. 
Plastic bottles of 500 ml were used for collecting samples. Prior to 
collection, the bottles were cleaned by detergent solution and then 
it was treated with 5% HNO3 acid over night and finally washed with 
de-ionized water followed by repeated washing with sample water 
so as to avoid contamination. All the samples were taken with grab 
sampling. After sampling, the bottles were kept in air tight and 
labeled properly for identification. The parameters, pH was 
measured using 826 pH mobile (metrohm), DO, BOD, TDS, salinity, 
conductivity were measured by using portable multiparameter meter 
sensation TM

 156 (HACH). Hardness and free CO2 were measured 
by titrimetric method. Chemical oxygen demand is measured as a 
standardized laboratory assay in which a closed water sample is 
incubated with a strong chemical oxidant under specific conditions 
of temperature and for a particular period of time (Statistical year 
book, 2007). Concentration of heavy metals such as As, Cd, Zn, Pb 
and Hg in Turag river were estimated by using atomic absorption 
spectrophotometer (AAS) using standard analytical method. 

RESULTS AND DISCUSSION 
 
The result obtained on some physicochemical 
parameters of the Turag river water samples are 
presented in Tables 1 and 2. 

Table 1 reveals that the pH value varied from 6.6 to 
7.85 which is within the permissible limit for diverse uses 
like irrigation, domestic and recreational, according to 
standard value of DoE (pH 6 to 9). The normal range for 
pH in surface water systems is 6.5 to 8.5 and for 
groundwater systems 6 to 8.5 (Gob, Environment 
Conservation Rules, 1997). pH greatly affects biological 
activity. It also affects some properties of water body, 
activity of organism and effectiveness of toxic substances 
present in the aquatic environment. The measurement of 
alkalinity and pH is needed to determine the 
corrosiveness of the water. The electrical conductivity 
(EC) is usually used for indicating the total concentration 
of charged ionic species in water. The total study area 
reveals the low condition for EC except the station of 
Railway Bridge (1107 µs/cm). High EC shows that a large 
amount of ionic substances like sodium, iron, potassium 
etc which are present in industrial effluent are found in 
textile effluent (Kabir et al., 2002). The values in all 
measuring samples with the exception of the Railway 
Bridge station, were in accordance with FAO drinking 
water standard (1000 µs/cm). The total dissolved solids 
(TDS) mainly indicate the presence of various kinds of 
minerals like ammonia, nitrite, nitrate, phosphate, alkalis, 
some acids, sulphates and metallic ions etc which are 
comprised both colloidal and dissolved solids in water. It 
is also an important chemical parameter of water (Kabir, 
2002). The TDS values of the study area lies between 
100 and 580 mg/L. The salinity of water indicates the 
presence of ionic substances that may come from the 
reaction of metals and acids containing in water. The 
highest salinity value of the surface water was 0.52 mg/L 
and the lowest value observed was 0.08 mg/L. EC has 

http://en.wikipedia.org/wiki/Bishwa_Ijtema
http://en.wikipedia.org/w/index.php?title=Bishwa_Istema&action=edit&redlink=1
http://science.jrank.org/pages/5953/Sample.html
http://science.jrank.org/pages/6748/Temperature.html
http://science.jrank.org/pages/6844/Time.html
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Table 1. Physicochemical parameters of Turag river water samples collected at six month over the year. 
 

Parameter  

Collection period  and  station 

August-10  October-10  December-10  February-10  April-10  June-10 

RB IF Ashulia  RB IF Ashulia  RB IF Ashulia  RB IF Ashulia  RB IF Ashulia  RB IF Ashulia 

pH  7.45 7.85 7.96  7.25 7.63 7.42  7.1 6.6 6.95  6.95 6.9 6.65  7.98 7.2 7.19  7.4 7.53 7.48 

EC (µS/cm)  321 160 215  456 324 354  924 467 658  1107 584 766  887 570 715  589 309 458 

Salinity (ppt)  0.25 0.1 0.1  0.34 0.1 0.19  0.55 0.12 0.4  0.54 0.35 0.48  0.4 0.21 0.38  0.32 0.1 0.14 

TDS (mg/L)  271 100 125  320 125 219  545 220 400  580 270 420  545 200 353  339 100 210 

DO (mg/L)  4.8 6.8 6.5  4.1 5.9 5.1  2.1 4.5 4.5  0.11 4.2 3.5  0.19 5.1 4.8  4.8 5.4 5.4 

BOD (mg/L)  80 10 30  76 15 24  180 25 50  174 30 60  160 27 46  73 13 28 

COD (mg/L)  45 21 25  60 25 31  220 50 84  210 55 91  205 49 68  55 21 25 

FreeCO2 (mg/L)  12 6 8  10 5 10  22 10 12.8  21 11.5 13  20 12.7 11  13 6 8 

Hardness (mg/L)  60 58.17 45.8  68 65.1 58.5  179 145 133.8  204 148.9 139.8  178 138.8 129.4  64 60 49.5 
 

RB = Railway Bridge, IF = Ijtema field. 
 
 
 

Table 2. Concentration of heavy metals of Turag river in dry season. 
 

Metals (ppb)  

Name of stations 

Railway bridge  Ijtema field  Ashulia 

Point 1 Point 2 Point 3  Point 1 Point 2 Point 3  Point 1 Point 2 Point 3 

As  4.5 3.45 4  2.5 4.8 2.85  3.15 2.15 2 

Cd  1 1 1  1 1 1  2 2 2 

Pb  8.24 16.71 18.62  5.87 4.74 5.53  2.06 5.89 4.25 

Zn  0.05 0.04 0.4  0.3 0.2 0.058  0.45 0.05 0.06 

Hg  0.25 1.25 0.3  0.56 0.65 0.15  0.45 1.45 1.25 
 
 
 

good relation with TDS and salinity. From the 
result it was observed that the EC value increased 
with increasing TDS and salinity. 

An adequate supply of dissolve oxygen is 
essential for the survival of aquatic organism 
(Dara, 2002). Dissolved oxygen (DO) is needed 
for waste degradation and decomposition by 
microorganism. Fish in water containing excessive 
dissolved gases may suffer from "gas bubble 
disease"; however, this is a very rare occurrence. 

The bubbles or emboli block the flow of blood 
through blood vessels cause death. On the other 
hand, the decrease of dissolve oxygen 
concentration is dangerous for aquatic life. 
Dissolve oxygen (DO) values were found in the 
range from 0.11 to 6.5 mg/L during dry season 
followed by wet season. The concentrations were 
lower from December to April and higher from 
June to October. The lowest value of 0.11 was 
observed at Railway Bridge point in February. The 

highest value 6 mg/L for DO was found in 2006 
decreased to 0.1 to 2.1 mg/L in the present study. 
This reduction in value is due to high discharge of 
organic material, e.g. from sewage treatment 
works, storm overflows, agricultural slurry, silage 
liquor. Such low value do not supports the survival 
of aquatic life. Enrichment by nutrients results in 
lower oxygen levels leading to eutrophication. 
According to the environmental quality standard 
(EQS), the following requirements for DO are 



 
 
 
 
prescribed: 6 mg/L for drinking, 4 to 5 mg/L for recreation, 
4 to 6 mg/L for fish and livestock and 5 mg/L for industrial 
application. 

When BOD levels are high, dissolved oxygen (DO) 
levels decrease because the oxygen that is available in 
the water is being consumed by the bacteria (Sawyer et 
al., 2003). Since less dissolved oxygen is available in the 
water, fish and other aquatic organisms may not survive. 
If there is no organic waste present in the water, there 
would not be as many bacteria present to decompose it 
and thus the BOD will tend to be lower and the DO level 
will tend to be higher. Higher BOD values were found in 
Turag River at Tongi Railway Bridge station in December 
to April (dry period). According to BOD values ranging 
from 73 to 180 mg/L the most polluted area is Tongi 
Railway Bridge. The higher concentrations were found 
during dry season compared to the wet period of the 
year. The lowest value was found in Turag River at Ijtema 
field station in wet period. The values at Ijtema field 
ranged from 10 to 30 mg/L and at Ashulia site in the 
range of 24 to 60 mg/L. The permissible limit for BOD for 
drinking water is 0.2 mg/L, for recreation 3 mg/L, for fish 
6 mg/L and 10 mg/L for irrigation. (Bangladesh standard) 
(DoE, Department of Environment, 1991, 1997). 

The biological oxygen demand (BOD) was higher in 
Tongi Railway Bridge because this station flows through 
the densest urbanized and industrialized area. Most of 
the industries are situated near the bank of this station. 
They discharge organic material, e.g. from sewage 
treatment works, storm overflows, domestic waste water 
(human waste and food waste) and industrial waste water 
(from tannery, textile and food processing industries), 
agricultural slurry, silage liquor. Moreover, municipal 
waste materials directly or within the sewerages are 
dumped into this station (Subramanian, 2004). 

COD can be related empirically to BOD. The higher 
values of COD were found in Railway Bridge because 
most of the industries are situated near the bank of this 
station. Their waste materials (organic/inorganic 
substances) are discharged directly into this river. The 
higher concentrations were observed during the dry 
season of the year and lower concentration during the 
wet period. The higher value was found in December to 
April compared with other month. The highest COD value 
was found in December at Railway Bridge and lowest 
value was found at Ijtema field in June and August. 
Permissible limit for drinking water is 4 mg/L (DoE/BEMP, 
2003). 

Almost all natural waters contain some dissolved 
carbon dioxide which they gain in several ways (Water 
Quality Criteria, Environmental Studies Board, 1972). 
Carbon dioxide gas (CO2,) is present in the air to the 
extent of 0.03% by volume and 0.05% by weight. As rain 
falls through the air, it absorbs some of this gas. Carbon 
dioxide quickly combines with water to form carbonic 
acid, a weak acid. The presence of carbonic acid in 
waterways may be good or bad depending on the water‟s  
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pH and alkalinity. If the water is alkaline (high pH), the 
carbonic acid will act to neutralize it. But if the water is 
already quite acidic (low pH), the carbonic acid will only 
make things worse by making it even more acidic. The 
standard value limit of free carbon dioxide is 8 to 12 mg/L 
for fresh water. It is lucky for fish that "free" carbon 
dioxide (by "free" we mean it is not combined with 
anything) levels rarely exceeded 20 mg/L (milligrams per 
liter), because most fish are able to tolerate this carbon 
dioxide level without bad effects. Here the highest value 
of free CO2 is 22 mg/L and lowest is 5 mg/L. When 
carbon dioxide levels are high and oxygen levels are low, 
fish have trouble respiring (taking up oxygen) and their 
problems become worse as water temperatures rise. 

Hardness of water is due to the presence of chloride, 
sulfate, carbonate, bicarbonate etc. salt of Ca

2+
 and Mg

2+
. 

According to the DoE (Department of Environment), 
(EQS: Environmental Quality Standard for Bangladesh, 
PRB, 1991) standard, the permissible limit of Hardness of 
drinking water is 200 to 500 ppm. Table 1 reveals the 
experimental stations did not exceed the permissible 
limit. From Table 1, the hardness increases in dry season 
and it decreases in wet season (June to November – Wet 
season; December to May – Dry season). Presence of 
heavy metals in the samples experimented were 
illustrated in Table 2 and 3. 

At the Tongi Railway Bridge station, the value of As 
and heavy metals Cd, Pb, Zn and Hg are as follows: 
(1.15 to 4.5, 0.043 to 1, 2.29 to 18.62, 0 to 0.4 and 0.17 
to 1.25 ppb). At the station in Ijtema field, the values of 
heavy metals (As, Cd, Pb, Zn and Hg) are (1.36 to 4.8, 
0.05 to 1, 2.79 to 5.87, 0 to 0.3 and 0.18 to 0.65 ppb). At 
the station in Ashulia the values of heavy metals (As, Cd, 
Pb, Zn and Hg) are (1.25 to 3.15, 0.092 to 2, 2.69 to 5.89, 
0 to 0.45 and 0.12 to 1.45 ppb). Drinking water standards 
for Pb is 50 ppb, for Zn is 5000 ppb, for Cd is 5 ppb, for 
Hg is 1 ppb  and for As is 50 ppb (Bangladesh standard). 
At all studied points heavy metals values are lower 
compared to permissible limit representing at present no 
significant threat to the ecosystem. 
 
 

Conclusions 
 

Concerning all measured parameters (especially DO, 
BOD and COD), it could be concluded that pollution of 
Turag water reached critical point with increasing 
tendency day by day. Consequently, in order to decrease 
pollution from various sources appropriate steps must be 
taken immediately. If the necessary steps are not taken, 
very soon it would be a source danger point for water 
pollution. Compared to other two stations, the pollution 
level of Tongi Railway Bridge is significantly higher 
because, it passes through industrialized and more 
unplanned residential area. On the basis of monitoring of 
selected physico-chemical parameters in the last five 
years there is no doubt of worsening the Turag water 
quality day by day. 

http://www.k12science.org/curriculum/dipproj2/en/fieldbook/oxygen.shtml
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Table 3. Concentration of heavy metals of Turag river in wet season. 
 

Metals (ppb)  

Name of stations 

Railway bridge  Ijtema field  Ashulia 

Point 1 Point 2 Point 3  Point 1 Point 2 Point 3  Point 1 Point 2 Point 3 

As  1.15 1.43 2.58  1.36 2.3 1.85  1.25 1.6 1.25 

Cd  0.06 0.043 0.272  0.166 0.168 0.05  0.153 0.092 0.143 

Pb  7.47 11.04 2.29  4.55 3.25 2.79  2.69 2.85 3.25 

Zn  nf nf nf  nf nf nf  nf nf nf 

Hg  0.17 0.19 0.18  0.18 0.21 0.18  0.23 0.24 0.12 
 

nf = Not found. 
 
 
 

It is alarming that the pollution concentration is speedily 
escalating day by day as different types of industries and 
land uses are developing along the banks of the Turag 
River which lead to more pollution generation and more 
encroachment on river bank. At the same time, it is a 
matter of fortune that the pollution level of the Turag has 
not yet gone beyond treatability and the river has not 
experienced the massive grasp of encroachment like the 
Buriganga. Therefore, recovery process of the river must 
start immediately. The pollution level of the river is 
increasing sharply and can cause serious problem in 
near future. From this study of the surface water quality 
of the major river around Dhaka City, it can be concluded 
that the water of this river may represent serious threat to 
the ecosystem. Although, some parameters may not at 
critical pollution level, the condition of the river side 
urbanization and industrialization with no proper waste 
treatment may cause severe water pollution. 
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