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Assessment of Some Water Quality Parameters of Bansi River in Monsoon
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Abstract

The study was carried out to assess some physico-chemical water quality parameters and pollution scenario of the Bansi river. Water
samples were collected from 8 different selected stations at Bagholpur to Nayarhat portion of Bansi river during winter and
monsoon periods. The values of all parameters except temperature and DO were found higher in winter season compared to that
of monsoon season. The water was slightly alkaline to strongly alkaline ranging from average pH value of 7.6 in monsoon to 8.5
in winter. The DO was found unsuitable for fisheries and irrigation purposes. The BOD was found extremely higher in winter
than that of standard level set by the Government of Bangladesh. The mean values of EC in monsoon was 452.4 ps/cm, whereas
in winter season it was 901 uS/cm, the value of DO in monsoon season was 4.7 mg/l whereas in winter it was 3.2 mg/Il, the value
of BOD in monsoon season was 8.9 mg/l and in winter season it was 31.4 mg/l, the value of TDS in monsoon season was 306.3
mg/l and in winter season it was 496 mg/l, the value of alkalinity in monsoon season 50.4 mg/l and in winter season it was 146.5
mgl/l.

Key words: Bansi river, Monsoon, Pollution, Water quality parameters and Winter Season

Introduction parameters of the Bansi river in two seasons and the
Bangladesh, a land of rivers, has about 700 rivers present level of pollution river water.
including tributaries (Chowdhury, 2001). Water is
the most valuable and vital resource for sustenance of Materials and Methods
life and also for any kinds of developmental activity Water samples were collected from eight different
(Kumar et al., 2010). There are generally three types locations along Bansi river in monsoon and winter
of water source - surface water, rain water and ground seasons and analyzed the pH, EC, temperature, TDS,
water sources. In Bangladesh rainfall and trans- DO, BOD and alkalinity.  Water samples were
boundary river flows are the main sources of surface collected in triplicates from each location. The pH and
water. Two main rivers, the Ganges and the temperature were determined immediately in the field
Brahmaputra account for more than 80% of stream and EC, TDS, DO, BOD and alkalinity were measured
flows. Currently, pollution has become a major in the laboratory.
threat to the existence of mankind on this earth
(Trivedi, 1992). Water pollution is a visible form of Sampling Sites
environmental pollution. Rivers are choked with The Bansi river is located within 23°93' to 23°81' north
industrial effluents and untreated sewage through latitude and 90°21' to 90°26' east longitude. The
numerous outfalls (Khan, 1999). Land use activities water samples were collected from eight stations along
such as urbanization and agriculture severely affect Bansi river. The selected sampling sites were
water quality and aquatic habitats of rivers, streams, Baghalpur, Namabazar, Baktarpur, Jamsingh, Teuti,
lakes and estuaries (Ayers and Westcot, 2000). Bansi Ghugudia, Gokulnagar, Nayarhat. The location of the
river is one of the polluted river in Dhaka division. study area is shown in Fig. 1.

Different kinds of industries are found closely
connected alongside the Bansi river. Many kinds
of business have been flourished beside the river. A
great portion of bank of the Bansi river is occupied by
business related activities (Nahar, 2000). Physical
properties such as color, odor and temperature, and
chemical properties such as pH, electrical conductivity,
dissolved oxygen, biological oxygen demand and total
dissolved solids are important quality parameters of
water. Any abnormalities in their properties indicate
deterioration of water quality. A very few study is
available on water quality of Bansi river. The study
intends mainly to investigate several water quality

Sample collection

Water samples were collected from different stations
in monsoon and winter seasons. Samples were
collected in plastic bottles and their openings are
closed properly. After sampling the bottles were
screwed and marked with the respective identification
number.

Sample analysis

The pH was determined by digital pH meter (HANNA
Instrument 211, Microprocessor pH). Total dissolved
solids and electrical conductivity were determined by
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digital TDS meter and EC meter (HM digital).
Temperature was determined by Thermometer.
Dissolved oxygen was determined by Winkler’s
lodometric method, and Biological oxygen demand

(BOD) and alkalinity were determined by titrimetric
method as described by Hug and Alam (2005).
Alkalinity is measured and reported in terms of
CaCO; equivalent.
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Fig. 1. Map showing the location of study area.

Results and Discussion
The water quality of the river was assessed by
analyses of some particular parameters and compared
with different standards.

Physico-chemical properties of water

Color and Odor

Color and odor of water of the river were observed
visually. The observed color was light brown in wet
season and deep black in dry season. Color in water is
due to the presence of humic or fulvic acids, metallic
ions and colored industrial wastes. Pure water has no
color (Gupta, 2001). Bad organic odor was found in
some places in winter season.

pH

The pH values of different station in monsoon and
winter season are shown in Table 1 and 2. Among
different stations, the highest value was observed at
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Teuti and lowest at Baktarpur in monsoon, whereas in
winter season, the highest value was observed at
Baghalpur and lowest at Ghugudia. The average pH
value of water in monsoon period was 7.61 and in
winter 8.5. The standard value of surface water
ranges from 6.5-8.5 (ECR, 1997). Ahmed & Rahman
(2000) reported that in most raw water sources pH
lies in the range of 6.5- 8.5. The pH of the study area
was slightly alkaline to strongly alkaline that is
unsuitable for aquatic life.

Temperature

Table 1 and 2 shows the temperature at different
stations in monsoon and winter. Among different
stations, in monsoon, the highest temperature was
observed at Nayarhat (29.5°C) and lowest at
Ghugudia (29.5°C), whereas in winter season, the
highest value was observed at Ghugudia (23.2°C) and
lowest at Namabazar (19.3°C) station. The fluctuation
in river water usually depends on the season,
geographic location, sampling time and temperature
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of effluents entering the stream (Ahipathy & Puttaiah,
2006). The standard value of temperature of river
water is 20°C- 30°C (ECR, 1997). The average

temperature was found 30.9°C in monsoon season
and 21.5°C in winter season.

Table 1. Water quality parameters of Bansi river in monsoon season

No. | Name of the pH EC TDS Temp. DO BOD Alkalinity
Stations (uS/cm) (mg/l) O (mg/l) (mg/l) (mg/l)

1 Baghalpur 7.6 432 292 30.8 4.7 9.3 46.0

2 Namabazar 7.6 475 313 31.2 4.8 9.7 48.7

3 Baktarpur 7.5 448 310 30.7 4.7 9.3 51.7

4 Jamsingh 7.7 448 297 30.3 4.5 8.2 54.0

5 Teuti 7.8 437 301 314 4.8 7.8 54.7

6 Ghugudia 7.5 461 312 29.5 5.2 7.8 53.7

7 Gokulnagar 7.7 457 313 31.4 4.9 9.2 46.0

8 Nayarhat 7.6 461 312 315 4.2 9.6 48.3

Electrical Conductivity (EC)

Electrical conductivity usually used for indicating the
total concentration of ionized constituents of water
(Hug & Alam, 2005). The standard value of electrical
conductivity is 300 puS/cm (De, 2007). The highest
EC (908 pS/cm) in dry season was found at
Baktarpur and in monsoon, the highest EC (475
puS/cm) was found at Nayarhat station. The values of
EC at different stations are shown in Table 1 and 2.
The average value of EC in monsoon season was
452.4 uS/cm and in winter season, it was 901 ps/ cm.
These values exceeded the standard value which
indicates the pollution of Bansi river.

Total Dissolved Solids (TDS)

The values of TDS at different stations are shown in
Table 1 and 2. The highest TDS in winter season was
found at Ghugudia (528 mg/l), and lowest was found
at Nayarhat station (467 mg/l). In monsoon season,
the highest TDS was found in Gokulnagar and
Namabazar stations (313 mg/l) and lowest at
Baghalpur station (292 mg/l). Both in winter and
monsoon the values of TDS of most locations were
found within permissible limit of 500 mg/l for
drinking purpose (Hugq & Alam, 2005). These
indicate that the water at some locations of Bansi
river is not suitable for drinking purposes but it can
be used for aquatic and irrigation purposes in respect
of TDS.

Table 2. Water quality parameters of Bansi River in winter season

No. | Name of the pH EC TDS Tem. DO BOD Alkalinity
stations (uS/cm) (mg/l) O (mgl/l) (mg/l) (mgfl)

1 Baghalpur 8.8 898 495 21.1 25 28.0 142.3

2 Namabazar 8.6 902 488 19.3 1.9 31.7 144.3

3 Baktarpur 8.7 908 504 21.7 3.7 30.3 148.0

4 Jamsingh 8.3 904 499 21.4 34 26.8 155.0

5 Teuti 8.5 894 504 229 3.6 26.3 146.3

6 Ghugudia 8.0 897 528 23.2 5.2 31.2 146.0

7 Gokulnagar 8.7 903 488 20.7 2.8 36.7 143.7

8 Nayarhat 8.6 902 467 21.5 2.4 39.8 146.3
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Dissolve Oxygen (DO)

Dissolved oxygen is a vitally important parameter
of water that is required for aquatic organisms. In
natural and waste water, DO levels depend on the
physical, chemical and biological activities in the
water body (Hug & Alam, 2005). Dissolved oxygen
levels below 1.0 mg/l will not support fish; levels of
5 to 6 mg/l are usually required for most of the
aquatic organisms. Both in monsoon and winter
seasons, the highest value of DO (5.2 mg/l) was
found at Ghugudia. The average DO value in
monsoon was found 4.7 mg/l and in winter it was
3.2 mg/l. The values of DO of different stations
showed in Table 1 and 2. The optimum value of DO
for good water quality is 4-6 mg/l. In all the stations
except Ghugudia, DO values were found less than 4
mg/l in winter season. The lower DO values in the
study area indicate higher microbial load and
pollution of the river water.

Biological Oxygen Demand (BOD)

The average value of BOD in monsoon season was
8.9 mg/l and in winter season, it was 31.4 mg/l. The
highest value of BOD (9.7 mg/l) was observed at
Namabazar station in monsoon and in winter
season, the highest value (39.8 mg/l) was observed
at Nayarhat station (Table 1 and 2). More the
oxidizable organic matter present in water, more the
BOD (Gupta, 2001). The biodegradation of organic
materials exerts oxygen tension in the water and
increases the biological oxygen demand (Abida and
Harikrishna, 2008).

Alkalinity

Generally water alkalinity is caused by basic species
like bicarbonate ion, carbonate ion and hydroxide ion.
Alkalinity of Bansi river water was higher in winter
season than the monsoon. The highest alkalinity in
monsoon was found at Teuti station (54.7 mg/l) and
lowest values were found at Baghalpur and
Gokulnagar stations (46 mg/l). In winter season, the
highest value was found at Jamsingh (155 mg/l) and
lowest value was found at Baghalpur station (142.3
mg/l).

The pH values of Bansi river water were higher in
winter and lower in monsoon season. Like pH, the EC
and TDS values were also found higher in winter than
monsoon. In contrast, the values of temperature were
found higher in monsoon compared to winter.
Similarly, the values of DO were found higher in
monsoon and lower in winter. On the contrary, the
BOD values were found higher in winter and lower in
monsoon. Similar to BOD, alkalinity values of all
stations were found higher in winter than monsoon.
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The lower levels of pH, EC, TDS, BOD and
alkalinity during monsoon are due to dilution of river
water by rain water as well as runoff. In a study
conducted by Ahmad et al. (2010), high concentration
of heavy metals was found during dry season
compared to pre-monsoon and monsoon. In another
study, the mean values conductivity was found 84
pS/cm in monsoon whereas 805 pS/cm in dry season;
DO was 5.52 mg/l in dry season and 5.72 mg/l in
monsoon; BOD was 1 mg/l in dry season and 0.878
mg/l in monsoon, and total solid was 149.4 mg/l in
dry season and 145.7 mg/l in monsoon (Alam et al.,
2010).

Conclusion

The values of all the water quality parameters were
found higher in winter except temperature and DO.
Some of the parameters were higher than the
recommended value, which suggest that the Bansi
river to a certain extent is polluted and the water is
not completely safe for aquatic organisms, irrigation
and other purposes. The causes of pollution should be
determined and a proper planning for development and
management of the river should be taken to control the
pollution of the water of Bansi river.
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