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ABSTRACT

Water pollution, one of the serious environmental issues of the world,
results from contaminants being introduced into the natural environment.
This study was conducted in the Microbiology laboratory, DAV College,
Dhobighat, Lalitpur, Nepal from January to May 2018 with aims to assess
the physicochemical and microbiological status of river water of Kathmandu
valley. All together 60 water samples were collected, 20 water samples each
from different places of Bagmati river, Bishnumati river and river junction
(Teku Dovan). The physicochemical parameters including pH, ammonia and
iron, hardness and alkalinity were analyzed by standard methods and the
microbiological parameters such as total mesophilic count and total coliform
count were analyzed by pour plate technique. Among all 60 water samples
tested, the temperature (12.8°C), BOD value (3.11 mg/l), iron value (0.87
mg/l) and turbidity (102.2NTU) were found to be highest in Bagmati river
water samples whereas the value of TSS (755.2 mg/l), TDS (748.4 mg/l),
copper (0.01 mg/l) and COD (911.5 PPM) were found to be highest in water of
Bishnumati river. The heavy meals Manganese (0.29 mg/l) and Nickel (0.01
mg/l) were detected only in Bishnumati river water samples. The river junction
water samples showed the exceeded value of DO (9.56 mg/l) and chloride
(0.12 mg/1). All the 60 samples showed total mesophilic counts more than
300 cfu/ml and the average number of total mesophilic counts were found to
be 5.21x10° cfu/ml. The average number of total coliform counts were found
to be 2.1x10° cfu/ml in the water samples of Bagmati river, Bishnumati river
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and river junction. Most of the tested parameter of the samples had more than
the standard value of water quality indicating the deterioration of river water
quality and thus may affect the aquatic as well as human and animal lives.

Keywords: Physicochemical Parameters, Total Mesophilic Counts, Total
Coliform Counts, River Water, Kathmandu Valley

INTRODUCTION

Water is the most vital resource for all kinds of life on this
planet and essential for ensuring the integrity and sustainability of the
earth’s ecosystems (UNESCO 2003). Water quality refers to the set of
concentrations, speciation and physical partitions of inorganic and organic
substances including the composition and state of aquatic biota in the water
body. It is used to refer the suitability of water to sustain living organisms
and other uses. For this, it should be suitable in terms of physical, chemical,
biological and aesthetic characters (APHA 2005). When the water quality
parameters shift beyond the range of water quality standards for various
purposes, the water is said to be polluted. Increased human mobility,
industrialization and urbanization have resulted in water pollution (DHM
2015).

The river basin currently faces a number of serious environmental
and ecological challenges. Urbanization, disposal of untreated sewage,
waste disposal, land encroachment, large-scale irrigation in the lower
basin, and river bed mining for sand and building materials has led to water
quality deterioration which has negatively impacted the river ecosystem
and communities living alongside the river both in the Kathmandu valley
and downstream. As a result, Bagmati river has lost its capacity of self-
purification due to various factors over the last few decades. A stress on
an aquatic ecosystem can be a result of physical, chemical or biological
alterations of the environment. Physical alterations include changes in
water temperature, water flow and light availability. Chemical alterations
include changes in the loading rates of bio stimulatory nutrients, oxygen
consuming materials, and toxins. Biological alterations include over-
harvesting of commercial species and the introduction of exotic species
(Alexander 1999). For evaluation of water quality, the water quality criteria
for specific uses are required against which the parameter values obtained
by testing the sample is compared. Monitoring of the quality of water for
safe use requires a continuous check on physical, chemical and biological
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factors in order to get information about suitability of water and set standard
for the intended purpose (GON 2016).

Polluted water is responsible for very large number of mortalities
of organisms and it becomes a vehicle for transmission of diseases. It is
one of the most important problems being faced by both developed and
developing countries as a major cause of human disease, misery and death.
It has been estimated that some 30,000 people die every day from water
related disease and this kind of episode is more critical in the less developed
countries (WHO 1991). While considering microbiological water quality,
chlorinated water of Kathmandu is found heavily contaminated with faecal
materials (Bhattarai et al. 2008). The study describes the existing status
of the Bagmati and Bishnumati river in terms of physiochemical and
microbiological parameters. Therefore, this study was carried out to assess
physicochemical parameters and bacteriological parameters of Bagmati
river, Bishnumati river and river junction water samples. This study might
be suggestive of the appropriateness of water for intended use and make
public aware about the probable chance of infection and other health
problems associated with the use of water.

MATERIALS AND METHOD

This work was carried out from January to May, 2018. A total of
60 water samples were collected from different places of Bishnumati river,
Bagmati river and river junction (Teku Dovan) in separate sterile bottles of
1 litre capacity. The collected samples were transported to the Department
of Microbiology laboratory at D.A.V. College keeping into ice box at 4°C.
The Physicochemical parameters pH (by digital pH meter), ammonia and
iron (by UV spectrophotometer), hardness (by titration) and alkalinity (by
titration), heavy metals (by Atomic Absorbance Spectrophotometry) were
analysed. For bacteriological analysis, total mesophilic counts and total
coliform counts were done by pour plate technique.

RESULTS
Physicochemical parameters in water samples

Among the tested water samples, iron and turbidity was found
to be highest in the Bagmati river water samples. The water samples of
Bishnumati river showed highest value of TSS, TDS, copper and COD.
The water samples from river junction showed highest value of chloride
and hardness (Table 1).
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Table 1: Physicochemical parameters in river water samples

Parameters  Bishnumati river Bagmati river River junction
(Standard
value) Number of samples Number of samples Number of samples
[ [ [ 0] [ 9]
2 S o %D 2 S 0 %D = 9 0 ;%D
E g2 : E g2 B E 22 %
= O E < = O E < = O E <
Temperature oy 20 oy 20 o 20
(14°C-22°C) 0 (0%) (100%) 12.57 0 (0%) (100%) 128 0(0%) (100%) 12.78
pH 20 o 20 ) 20 .
(6.5-9) (100%) 0©O%) 76 Gagepy 00%) 76 1500, 0(0%) 7.6
TSS
20 8 12 10 10
- 0,
glz%?ng/l) 0 (0%) (100%) "2 @o%) (60%) 207 (50%) (50%) 468.2
TDS 20 20 20
(2000mg/)  (100%) ° O7) TABA (g0 O O7) 333 1005 0(0%) 485
COD 20 20 20
(100mgny  ° (% (100%) 2113 0 (0%) (100%) 7928 0 (0%) (100%) %43
Turbidity o 20 o 20 . 20
(5 NTU) 0 (0%) (100%) 364 0(0%) (100%) 102.2 0 (0%) (100%) 93.6
Chloride
(0001- 0 (0%) 20 o 0107 0(0%) 20 o, 0.104 0 (0%) 20 o 0.1094
0.008mg/1) (100%) (100%) (100%)
Hardness 20 o 20 ) 20 ,
(<s00mg/)  (100%) ° 07 BLA (g0, OO 272 1005 0(0%) 4529
Iron 20 o 18 , 20 ,
(Img/l) (100%) 0(©0%) 03938 o, 2(10%) 0.8697 (5,0 0(0%) 05827
Copper 20 o 20 ) 20 ,
(0-250mg/l)  (100%) ° (78 OOHET: (550 0(0%) 0 1500y O (0%) 00103
Manganese oy 20 20 o 20 o
©O4mg) OO (oo 0286 (g0, 00%) 0050, 0(0%) O
. 20 20 20
0, 0, 0,
Nickel 0 (0%) (100%) 00142 0 (0%) (100%) © 0 (0%) 100%) ©
Chromium 20 20 20
(<2imgl)  (100%) ) 0 100%) 0% 0 (g0 00%) 0

Sources: Environment Statistics of Nepal 2008, Government of Nepal, National
Planning Commission Secretariat, Central Bureau of Statistics, Kathmandu,
Nepal Environmental Standards and Related Information Booklet (August, 2010),
Ministry of Environment, Nepal Government

Microbiological parameters

The DO value and BOD value for all the tested water samples were
found to be out of range as given by WHO guideline ( DO= > 5 mg/l,
BOD= 5-9 mg/l). The average number of total mesophilic counts of all the
tested water samples were found to be 5.21x10° cfu/ml whereas the average
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number of total coliform counts was found to be 2.1x10° cfu/ml in the water
samples of Bagmati river, Bishnumati river and river junction.

DISCUSSION

The average pH of Bishnumati, Bagmati and river junction water
samples were found to be 7.6 which were within the range as described by
WHO standard. The total suspended solid (TSS) of all the water samples
of Bishnumati river exceeded the WHO standard value while 50% of river
junction water samples were within the range of TSS standard value. This
may be due to the decomposition of suspended matter including domestic
garbage and other waste materials. The TDS values in the entire samples
were within the range as prescribed by WHO standard value. The COD
value of all the water samples did not fall in the standard range as given by
WHO standards. This might be due to presence of higher amount of organic
matters present in the river water. This result was in accordance with the
study of Paudyal et al. (2016).

The turbidity value of Bishnumati, Bagmati and river junction
water samples were out of range as recommended by WHO standard.
Increased turbidity affects the photosynthetic process of aquatic plants. All
the water samples tested, consisted high chloride concentration than the
standard value given by FAO (1973). The high chloride concentration is
considered to be the indicator of high organic waste pollution in the river.
Water with high chloride is carcinogenic (WHO 2007). The iron and the
copper values of most of the water samples tested were found within the
range as recommended by the WHO (2007) and EU (1979). These values
of iron and copper coincided by the study carried out by KC et al. (2018).

The manganese and chromium content in all the water samples
tested were within the standard value given by EU (1979) and USEPA
(1993). However all the water samples examined showed higher nickel
value than standard.

The water samples of Bagmati river and river junction had the
DO value within the WHO standard. However, the average DO value
of Bishnumati river water samples was found to be less than the WHO
standard. This might be due to the contamination of waste materials in water
bodies. The total number of mesophilic bacteria and coliform bacteria were
found to be very high in all the water samples examined. This indicated the
deteriorating water quality which may contribute water borne diseases in
community as reported by Rai et al, (2012) and KC et al. (2018).
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CONCLUSION

The water of Bishnumati, Bagmati and river junction were found to
be highly contaminated and polluted which can be considered not to fit for
human use and aquatic life. The water of Bagmati river, Bishnumati river as
well as river junction can be utilized for various purposes only after proper
treatment.
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