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Abstract

Water is a scarce and valuable resource for the survival of mankind. Man-made activities change the morphology of the areas the
river regimes causing problems of water pollution. Fast industrialization for sustainable development is causing major concern to
the pollution of surface water because most of the industries are disposing off their waste directly to the nearby stream without
making any treatment and violating the provisions for standard laid out for the same. Through the bodies like state pollution
control board try to tackle the problem of pollution but the net result indicate that the pollution is increasing due to enormous
population growth as such the available water in various surface sources must be preserved. The River water, at downstream, used
for growing vegetables by the Farmers, posses the risk of contaminating food chain. The present study was that the water
parameters which were taken for the present study are above the pollution level for surface water which does not satisfy their
requirement for the use of various purposes. A brief attempt has been made to study the extent of change in the quality of water in

comparison to water quality standards of World Health Organisation (WHO) 2,
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Introduction

India has various land forms and rivers. There are 14 major
rivers in India. Water, the universal solvent because of high
dielectric constant has the property of dissolving most of the
substances but the access of these substances leads to water
pollution (Gautam, 1990) . The water bodies get polluted
due to the discharge of effluents from the industries, domestic
activities, and soil pollution from the nearby dumping sites
and agricultural drainage. These factors results in the
deterioration of water quality of the various water bodies
(Ambusht, 1990) . Singh and Rai, 2003 [ studied that the
impact of the industrial effluents and domestic sewage on
river Ganga at Allahabad and reported that all the pollution
parameters are beyond the permissible limits and unfit for
human consumption. Tiwari, 2004 ! studied the pollution
potential of river Pandu contaminated heavily by the discharge
of various industries. Untreated sewage discharge not only
damage for aquatic life but also hazardous to human health
used for drinking purpose in the downstream areas of the river
(Morisava, 1985) [°,

Water is life. No life can exist without water. Water is
absolutely essential not only for survival of human beings, but
also for animals, plants and all other living beings. It has many
beneficial uses such as drinking, irrigation, navigation,
propagation of wild life, fisheries, recreation; aesthetics etc.
water is one of the most valuable natural resources. It is the
basic element of social and economic infrastructure and is
essential for healthy society and sustainable development.
Water, the matrix of life is exposed to pollution, unhealthy
environment, resulting in human affliction and diseases
transmission due to rapid industrialization and population
(Simpi, et al. 2011) (231,

Water is scarce and valuable resource and it is highly essential

for the survival of mankind. Man made activities are changing
the morphology of the area of the river regimes and causing
problem of pollution of water. Most of the cities and towns
have developed along the banks of rivers because of the
multipurpose-use of river water. But unfortunately some rivers
are being polluted by indiscriminate disposal of sewage and
industrial wastes (Trivedy and Goel, 1986) [6l. The present
study is an attempt to make an assessment of the change in the
physico-chemical properties of Murna River of Shahdol city.

Material and Methods

Study Area

District Shahdol lies between 23°15° N latitude to 24° N
Latitude and 81°E longitude to 81°45° Longitude. The xpanse
of the district is 110 km N-S and 30 km E-W thus comparising
an area of about 5642 sg. km. which is 1.83% of the total area
of the M.P. Shahdol lies on Katni-Bilaspur railway line and is
approachable by road from Jabalpur, Rewa, Bilaspur, Mandla,
Sidhi and Koria district (C.G.). The roads are motorable in all
weather. District Shahdol lies in the heart of the country. The
district is surrounded by Sone river and Satna and Sidhi
district in north, Dindauri in South, Koria (Sarguja), Anuppur
in east and Jabalpur and Umaria in the West. It is situated 489
mts. above the sea surface.

According to the2011 census Shahdol District has a
population of 1,064,989, roughly equal to the nation of
Cyprus or the US state of Rhode Island. This gives it a ranking
of 427th in India (out of a total of 640). The district has a
population density of 172 inhabitants per square kilometre
(450/sq mi). Its population growth rate over the decade 2001-
2011 was 17.27%. Shahdol has a sex ratio of 968 females for
every 1000 males, and a literacy rate of 68.36% [].

In Shahdol town, eastern Madhya Pradesh state, central India.
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It lies along the Murna River (a tributary of the Son River)
about 110 miles (177 km) northwest of Bilaspur. Murna river
flows from south to north-east. Murna river also provides the
necessary water requirements for few villages of Shahdol city.
During the survey it was found that forest cover in the bank of
Murna river has almost nonexistent. In addition to there was a
large and small slum encroachments along the bank of the
river. This encroachment of bank of the river has a resulted
into a drastic situation where the river Munra (now becomes
as a drainage) has slowly dried up.

Climate
It is Hot in summer. Shahdol District summer highest day
temperature is in between 29°C to 45°C. Average temperatures

of January is 16 °C, February is 21°C, March is 26°C, April is
32°C, May is 36°C .

Collection of Samples

The water samples were collected from surface near the
margins of the small river between 9a.m. to 11.30a.m. in one
litre glass bottles at each selected site. After addition of
appropriate preservatives like magnesium sulphate, alkyl
iodide and sulphuric acid at the sampling sites, the collected
water samples were transfer red immediately to water testing
laboratory, for analysis of various physicochemical
parameters. The brief details of sampling site are presented in
the Table 1.

Table 1: Brief Detail of Sampling Sites

S. No. | Site code Sites Description
1. Site | Near to Kalyanpur Where the river Murna enters the city
2. Site |1 Near to MPEB colony | Located in the middle of the course of the River Murna through the city.
3. Site 111 Near to Sohagpur Where the River Murna just leaves the city
Methodology Result and Discussions

Analysis was carried out for various water quality parameters
such as pH, Electrical conductivity (EC), Total dissolved
solids (TDS), Total suspended solids (TSS), Total hardness
(TH), Alkalinity, Chloride, and Dissolved oxygen (DO) using
standard method as mentioned in APHA, 1985 [l The
reagents used for the analysis were AR grade and double
distilled water was used for preparation of solution.

The results of the physico-chemical analysis of different
sampling sites are presented in Table 2.

pH of River Murna ranged from a minimum of 5.6 to0 6.2, 6.1
to 6.4 and 5.4 to 5.8 at site I, Il, and site 111 respectively. The
obtained results indicate that the water of River Murna at all
the sites is slightly acidic which can be attributed to the
regular discharge of domestic sewage in the river and disposal
of automobile /workshops waste.

Table 2: Physico-chemical Characteristics of Water Samples of Murna River, Shahdol

S. No. Parameters WHO Standard, 1984 Site | Site 11 Site 111
1. pH 7.0-8.5 5.6-6.2 6.1-6.4 5.4-5.8
2. EC (micros/cm) 0.300 0.880-0.982 | 0.671-0.731 | 0.784-0.821
3. TDS (mg/l) 500 665-684 467-492 560-587
4. TSS (mg/l) - 167-185 134-155 151-172
5. Total hardness (mg/l) 100 216-245 197-217 186-231
6. Alkalinity (mg/I) 100 410-434 240-257 315-330
7. Chloride (mg/l) 200 340-342 260-274 286-295
8. Dissolved oxygen (mg/l) 5.0 3.3-34 3.2-3.7 3.5-3.9

Electrical conductivity (EC) is a measure of capacity of
solution to carry an electrical current. It is parameter for
dissolved as well as dissociated substances and indicates the
concentration of dissolved electrolytes. The permissible value
of EC for drinking water is 300 micromhos/cm (Sreenivas et
al., 2006) Pl EC were maximum at site | and the minimum
were recorded at site Il. In the present study, (sampling site |
and site I11) which are loaded with waste water and domestic
sewage from several houses showed maximum levels of
conductance in the water.

Total dissolved solids (TDS) indicate the general trend of the
water quality of the surface water bodies. In natural water,
total dissolved solids are composed mainly of carbonates,

bicarbonates, chlorides, phosphates and nitrates of calcium,
magnesium and other particles.

The effect of presence of total dissolved solids (TDS) in river
water is the turbidity due to presence of silt content and
organic matter. During the present study, minimum values of
TDS were recorded at site 11 (467-492 mg/l) and maximum
were at site | (665-684 mg/l).The water samples having high
TDS value cannot be used as a drinking as well as
construction purposes. The maximum values at site | may be
due to the presence of several types of suspended particles,
manmade religious activities, run-off from many bathing
Ghats, dumping of solid wastes.
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Fig 1: Graphic analysis of Physico-chemical Characteristics of Water Samples of Murna River, Shahdol

Total suspended solids (TSS) the higher concentration of total
suspended solid in river is an index that it is more polluted. In
the present study, the values of site I, Il and Il were in the
range of 167-185 mg/l, 240-257 mg/l and 315-330 mg/I
respectively.

Total hardness mainly depends upon the dissolved salts
present in water. The water is classified as very hard if the
values exceed 180 mg/l, therefore water of the river can be
considered as hard. Hard water also forms deposits that clog
plumbing. These deposits, called "scale", are composed
mainly of calcium carbonate (CaCQs), magnesium hydroxide
Mg(OH), and calcium sulphate (CaSQ.). The following
equilibrium reaction describes the dissolving/formation of
calcium carbonate sclaes:

CaCO; + CO; + H,0 = Ca?* + 2HCOy5

As water moves through soil and rock, it dissolves very small
amounts of minerals and holds them in solution. Calcium and
magnesium dissolved in water are the two most common
minerals that make water "hard." Calcium and magnesium
ions can be removed by water softeners. In the present study,
it has been found that total hardness ranges from 216-245 mg/I
at site 1, 197-217 mg/I at site 1l and 186-231 mg/l at site 1ll
respectively. This is due to discharge of domestic sewage,
washing clothes, animals in the river. Alkalinity imparts a
bitter taste and sour taste to water bodies. Alkalinity depends
on pH, CO; and chloride. The high value of alkalinity
indicates the presence of weak and strong base such as
carbonates, bicarbonates and hydroxides in the water body
(Abssi et al., 1999; Jain et al., 1997) [0 |n the present
study, the values of site I, Il and Il were in the range of 410-
434 mg/l, 240-257 mg/l and 315-330 mg/l respectively. This
may be due to dry season with concentration of salts, high
carbonate content and discharge of domestic sewage in the
river. The high alkalinity in the study area is also due to the
presence of high carbonate content in the water samples.

Chloride (CI) is one of the major anions found in water and
are generally combined with calcium, magnesium, or sodium.
The maximum chloride contents were recorded at site | (340-
342 mg/l) and minimum at site 11 (260-274 mg/l). This may be
due to contaminated with local sewage, local drains and
domestic effluents.

Dissolved oxygen (DO) is an important water quality
parameter for various purposes. DO levels in surface water
body indicate the ability to support aquatic life. In the present
study, DO vary from 3.3- 3.4 mg/l at site I, 3.2-3.7mg/l at site
Il and 3.5 -3.9 mg/I at site I11. The amount of DO in water has
been reported not constant but fluctuates, depending on the
local temperature and depth of the water bodies. The decrease
in DO at site | may be attributed to absence of little turbulence
in the river water and dumping of effluents along with urban
garbage.

Conclusion

The study reveals that the water of the river Murna is
deteriorated very badly as a result of addition of urban waste,
domestic sewage, which enters the river from both the banks
during its course through the heart of Shahdol city. Direct
discharge of human and animal waste not only imparts the
quality of water but also affects the health of the people down
stream of Shahdol city where the same water is used for
washing, bathing and sometimes for drinking purposes. The
urban runoff and continuous dumping of waste materials
especially sanitary waste are affecting the water quality of
river Murna. There is considerable need for better
understanding of these small rivers so that they can be
managed effectively.
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