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ABSTRACT

The Meghna River is one of the most important rivers in Bangladesh, one of the three rivers, the
Ganges delta, and the largest delta in the world in the Bay of Bengal. The water quality of Meghna
has become a matter of concern due to serious levels of pollution. The present study was
conducted to assess the surface water quality of upstream of the Meghna River using physic-
chemical parameters in summer and winter season at five different points. Water quality was
evaluated by laboratory analysis considering a total of six water quality parameters, pH, DO, BOD,
COD, salinity and TDS and water samples were collected from five stations. The study indicates
that some parameters exceed the permissible limit for drinking purpose, it may cause potential
threat to the human, but the water of this river is not immediate threat to human or ecosystem.
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1. INTRODUCTION

Water is essential to life. An adequate, safe and
accessible supply is certainly available to
everyone. Improving access to safe drinking
water results in significant health benefits. Every
effort should be made to achieve a drinking water
quality as safe as possible [1]. Many people
struggle to get access to safe water. A clean and
treated water supply may be the norm in every
home in Europe and North America, but in
developing countries, access to both clean water
and sanitation is not the rule and waterborne
infections are common. Two and a half billion
people have no access to improved sanitation,
and more than 1.5 million children die each year
from diarrheal diseases [2]. According to the
WHO, the death toll for waterborne diseases
exceeds 5 million people every year. From these,
more that 50% are microbial intestinal infections,
with cholera standing out in the first place. The
highest microbial risks are related to water
contaminated by human or animal feces.
Wastewater discharges in fresh waters and
costal sea waters are the major source of fecal
microorganisms, including pathogens [3-4].
Those suffering from diarrheal are those who
have low financial resources and the poorest
health facilities. Children under five, primarily in
Asian and African countries, are the most
affected by microbial diseases transmitted
through water [5]. Microbial waterborne diseases
also affect developed countries. In the United
States, it has been estimated that 560,000
people suffer from acute water-borne diseases
each year, and 7.1 million suffer from a mild to
moderate infection, resulting in 12,000 deaths a
year [6]. Testing for microbes that cause disease
(i.e. Salmonella typhymurium and Vibrio cholera)
can be expensive and if the bacteria are present
in low numbers, they may escape detection.
Instead, numerous other bacteria indicate water
contamination. Echerichia coli has been as an
indicator of fecal pollution for decades. The
bacterium is present in the intestinal tract in huge
numbers and is more numerous that the disease-
causing bacteria and viruses. Echerichia coli also
had the advantage of not being capable of
growing and reproducing in the water (except in
the warm and food-laden waters of tropical
countries). Thus, the presence of the bacterium
in water is incentive of recent fecal pollution.
Finally, Escherichia coli can be detected easily
and inexpensively [7-10]. Salinity is an
ambiguous term. As a basic definition, salinity is
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the total concentration of all dissolved salts in
water [11]. These electrolytes form positive and
negative charges each as the ionic particles
dissolve. As such, salinity is a powerful
contributor to conductivity. While salinity can be
measured by a complete chemical analysis, this
method is difficult and time consuming [12].
Seawater cannot simply be evaporated to a dry
salt mass measurement as chlorides are lost
during the process [13]. More often, salinity is not
measured directly, but is instead derived from the
conductivity measurement [14]. This is known as
practical salinity. These derivations compare the
specific conductance of the sample to a salinity
standard such as seawater [15]. Therefore, the
research work which is trying to evaluate the
physical-chemical parameters of the Meghna
River that is used for drinking, irrigation and
industrial activity.

2. MATERIALS AND METHODS
2.1 Study Area

Meghna was formed inside Kishoreganj district of
Bangladesh over the city of Bhairab Bazar. This
river originated as the Barak River in the eastern
Indian hills [16]. The coordinates of the sampling
locations are as follows: Station n°® 1:25°54'16"N
and 92°53'5"E; Station n° 2:25°5422"N and

92°63'30"E; Station n° 3:24°53'23"N  and
92°63'29"E; Station n° 4:25°54'60"N  and
92°53'28"E; Station n° 5:25°54'64"N  and

92°53'5"E. Moreover, five stations were selected
to collect water samples for laboratory analysis.
This is done by using a map are shown in Fig. 1.

2.2 Methodology

Preliminary data were collected from direct field
observations through questionnaire surveys, and
five water samples were collected using four
different stations during the summer and winter
seasons. Water samples were collected from
four different Meghna river stations in a water
sampling bottle for pH, dissolved oxygen (DO),
biochemical oxygen demand (BOD), chemical
oxygen demand (COD), salinity and total
dissolved solids (TDS).

2.2.1 Experimental techniques

Testing procedure of water microorganisms:
Counting Bacterial Colonies - Pour Plate Method.
Calculating bacterial colonies on agar plates is a
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Fig. 1. Study area sampling stations in the study area

simple and effective method for determining the
number of viable bacteria in a sample. This
method will count only the living or durable
bacterial cells, depending on the development of
a bacterial cell on the agar plate to form visible
colonies. The aseptic technique is used for all
steps.

2.2.2 Mixing the dilutions into agar plates

Liquefy at least 100 ml of appropriate agar by
self-recognition. Place the molten agar bottle in a
bath at 50°C and allow the agar to cool to 50 °C.
Mark of six blank disinfected agar plates (petri
dishes) from 10™" to 10°® without making a lid. the
agar suitable for self-recognition is at least 100
ml. Remove the agar bottle from the 50°C water
bath and wipe the outside of the bottle with paper
toweling to remove water. Working quickly to
avoid cooling of the agar to 42°C (this is the
temperature at which it sets) pour about 15 ml of
molten agar into each of the six plates. The agar
should be about 7 mm thick. 1 ml of each pipette
of each mixture on the base of the properly
labeled plate using separate pipettes to avoid
carrier errors. Gently swirl each plate to mix the 1
ml of diluted sample into the 15 ml of agar.

2.2.3 Counting bacterial colonies

Check the plates for a colonic growth after a
suitable incubation time. Colonies will be formed
on top of the agar along with the agar. The agar
tops will be large, but all colonies have to be
counted. Select the plates that appear to have
colonies between 30 and 300 in the agar as it
gives the best statistical representation of the
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number of bacteria in the sample. Use a light box
or a colony counter (if it is available) and place a
marker pen (count as one point above each
colony), counting the number of colonies
containing 30 to 300 colonies in each dilution. It
will become easier with practice. All viable cells
form colonies. Each colony counted is composed
of a bacterial cell.

2.2.4 Microbial condition before treatment

Microbiological test is to detect the level of
pollutions caused by living thing especially
human who live or work in the area especially
upstream of the site. These tests are based on
coliform bacteria as the indicator organism. The
presence of these indicative organisms is
evidence that the water has been polluted with
feces of humans or other warm-blooded animals.
There are a lot of organisms found it surface river
water by pour plate method are shown in Table 1
and Fig. 2.

2.2.5 Microbial
treatment

condition of water after

Microbial condition of water after treatment are
shown in Table 2 and Fig. 3.

2.2.6 Physical parameters

Sample was collected from Meghna River Water
of Bhairab Bazar, Kishoreganj, Bangladesh. This
sample is used for assessment of water for
summer season and winter session are shown in
Table 3.
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Table 1. Colony forming in river water before treatment

Sample Dilution CFU/ml Sample Dilution CFU/ml
1 10" 88 2 10 30
10 58 10 27
107 15 10° 20
10 5 10 1
107 1 107 Absent
Fig. 2. Microbial condition of water before treatment
Table 2. Colony forming in river water after treatment
Sample Dilution CFU/ml Sample Dilution CFU/ml
1 107 2 2 10”7 1
10 1 10 1
107 Absent 10° Absent
10 Absent 10 Absent
107 Absent 107 Absent

Fig. 3. Microbial condition of water after treatment

Table 3. Physical parameters of Meghna River water at Meghna River in summer and winter

season
Sample Summer season Winter season
p" TDS (mg/l)  Salinity (%) p" TDS (mg/l) Salinity (%)
1 6.42 34 0.1 6.80 24.0 0.1
2 6.81 38.5 0.2 6.95 28.5 0.1
3 6.92 38.1 0.1 7.01 29.1 0.1
4 6.87 41.8 0.2 6.97 30.8 0.2
5 6.91 39.3 0.2 6.98 29.3 0.2
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2.2.7 Chemical parameters

Sample was collected from Meghna River Water
of Bhairab Bazar, Kishoreganj, Bangladesh. This
sample is used for assessment of water for
summer season and winter session are shown in
Table 4.

3. RESULTS AND DISCUSSION
3.1pH

From Table 3, the value 6.92 found at station 3 in
summer season and 7.01 found at station 3 in
winter season. Industrial water dumps directly
and indirectly at all stations, and if we move a
litle from this place the pH is reduced. The
average value of pH during the summer season
is 6.78 and winter is 6.90 meaning that water is
slightly alkaline in acid. All values of selected
stations are likely to have lower values of pH
within the standard range during the summer
season. The pH concentration of the study area
is satisfactory for surface water but the high
value of pH is found during the winter season.
pH values of summer season and winter season
was found beyond which is the permissible value
for drinking water are shown in Fig. 4.

The results showed that the level of pH in the
river water during the summer session was lower
than in the winter session (Fig. 4).

3.2 TDS (Total Dissolved Solids)

From Table 3, Maximum TDS value of Meghna
River during summer season was found 41.8 and
minimum TDS value during winter season was
found 24 respectively. Both seasons TDS
values are beyond permissible limit (1000 mg/l)
for drinking purpose. According to WHO, the
expected level of TDS values will be 25 to 500
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However, due to the waste dumps in the
adjacent river region, it has the potential to
dissolve solid value are shown in Fig. 5.

The results showed that the level of TDS in the
river water during the summer session was
higher than in the winter session (Fig. 5).

3.3 Salinity
From Table 3, Salinity refers to the
totalconcentration of all ions in water. The

minimum and maximum index of surface water
content of all study stations was 0.1-0.2% during
the summer and winter seasons, respectively.
Salinity fluctuations are probably due to the total
solids fluctuations in the water, along with the
dispersion of the salts in the water. Salinity
values are found between 0.1- 0.2% are shown
in Fig. 6.

The results showed that the level of salinity in the
river water during the summer session was
higher than in the winter session (Fig. 6).

3.4 Dissolved Oxygen (DO)

From Table 4, maximum DO value of Meghna
river during summer season was found 1.09 mg/|
and minimum DO value during winter season
was found 0.85 mg/l respectively are shown in
Fig. 7. Both seasons DO values are beyond
permissible limit (06 mg/l) for drinking purpose.

That means the DO value is remarkably good
according to WHO. The presence of dissolved
oxygen is a good sign for the Meghna river
water. It is suitable for industrial purposes.
According to DO standards, the quality of water
is satisfactory for fishing, agricultural irrigation
and industrial purposes. The results showed that

mg/liter. From the above discussion it is the level of dissolved oxygen in the river water
shown that the rigid value of the during the summer session was higher than in
Meghna river follows the quality constraint. the winter session Fig. 7.

Table 4. Chemical parameters of Meghna River water at Meghna River in summer and winter

season
Sample Summer season Winter season
DO CcoD BOD DO CcoD BOD

1 1.0 100 24 70 24.0 22

2 0.7 84 22 87 28.5 20

3 0.9 68 20 71 291 16

4 1.1 50 25 87 30.8 24

5 0.8 75 21 75 29.3 19
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3.5 Chemical Oxygen Demand (CO)

From Table 4, Maximum COD value of Meghna
river during summer season was found 105 mg/|
and minimum COD value during winter season
was found 76 mg/l respectively are shown in Fig.
8. Both seasons COD values are out of
permissible limit (04 mg/I) for drinking purpose.

This means that extensive treatment is
necessary for us because people often dump
their waste material and slowly mix it with water
to pollute these stations. The value of the third
and fourth stations requires conventional
treatment of river water and can be used for
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recreational such as

swimming.

3.6 Biochemical Oxygen Demand (BOD)

purposes bathing,

From Table 4, Maximum BOD value of Meghna
river during summer season was found 26 mg/I
and minimum BOD value during winter season
was found 20 mg/l respectively are shown in Fig.
9. Both seasons BOD values are out of
permissible limit (0.2 mg/l) for drinking purpose.

The results showed that the level of Biochemical
Oxygen Demand in the river water during the
summer session was higher than in the winter
session (Fig. 9).

pH

pH

2

3

water collection point

M Summer
W winter

4

Fig. 4. pH value at five points of Meghna River during summer and winter season showing at
the graph

TDS

TDS (mg/l)

Water Collection Point

W Ssummer
¥ wWinter

Fig. 5. TDS value at five points of Meghna River during summer and winter season showing at
the graph
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Fig. 6. Salinity value at five points of Meghna River during summer and winter season showing
at the graph
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Fig. 7. Dissolved oxygen value at five points of Meghna River during summer and winter
season showing at the graph
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Fig. 8. Chemical oxygen demand value at five points of Meghna River during summer and
winter season showing at the graph
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Fig. 9. Biochemical oxygen demand value at five points of Meghna River during summer and
winter season showing at the graph

4. CONCLUSION

This study determined some of the
physicochemical properties of the Meghna River
from separate locations between summer and
winter season. Based on six environmental
parameters such as pH, salinity total dissolved
solids, dissolved oxygen, chemical oxygen
demand and biochemical oxygen demand for
water quality, it was able to identify three main
sources, which are the five main source sampling
stations responsible for deteriorating the Meghna
river water quality. Water quality parameters
such as BOD and COD have reduced pollution
levels. It is therefore decided that the Meghna
River is polluted and unsafe for human
consumption. Overall, this study recommends
identifying sources of contamination and
monitoring water quality parameters from time to
time so that researchers can interpret data and
help in the application of remedial measures to
prevent river water quality deterioration.
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