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Abstract

Pollution of water-bodies is a major apprehension in today’s era. Idol immersion activities during festival are adding to
pollution load of the water- bodies. Study of physico-chemical properties of water is an important exercise to evaluate the
nature and extent of pollution in water bodies. An artificial pond nearly 20x10 metre size with polythene lining was
constructed in September 2013 near Dumas Ovara by SMC for immersion of idols. The present study concerns on the water
quality assessment to evaluate the nature and the extent of pollution in artificial pond due to idol immersion. Pre-immersion
and post-immersion samples were collected from the artificial pond and analyzed for various water quality parameters such
as pH, turbidity, total Solids (TS), total dissolve solids (TDS), total suspended solids (TSS), turbidity, conductivity, total
hardness, calcium hardness, dissolved oxygen (DO), BOD, COD and oil & grease. Present study was conducted to evaluate
the changes in water quality in artificial pond after idol immersion.
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1. Introduction

Water is one of the most essential requirements of life. All forms of life depend upon water and it provides
sustenance to plants, animals, aquatic organisms and to meet the human need like agriculture and industries [1].
Water is necessary for the development of any country around the earth.

Water is used for the generation of electricity, fishery, agriculture and lots more! So there is need to
protect the water resources free from pollution and prevent the depletion of water resources. Water resources
provide life to all from minute microscopic organisms to the human beings. Water resources are undergoing all
kinds of depletion. Due to polluted fresh water is no more available for various activities in several countries.
Most of the water bodies all over the world are getting polluted due to domestic waste, sewage and industrial
waste, agricultural and religious activities like idol immersion [2]. Festivals are an integral part of prosperous
and different cultural heritage of India. In India, idol immersion is an anthropogenic activity [3].

Earlier idols were made of traditional soil but with increase in time, idols made up of plaster of paris are
being used which are light weight and attractive. Plaster of paris does not dissolve easily in water. Sometimes
bulldozers are required to crush them into particles. Plaster of paris contains gypsum, sulphur, phosphorus and
magnesium. Immersion of these can poison the waters of lakes, rivers and the sea by increasing solid matter,
organic matter and heavy metals etc. These activities make the water polluted and water loses its value and can
become a threat to animals as well as human health and to the survival of aquatic fauna living in it [4]. These
actions damage the ecosystem by killing the fishes damaging the plants and blocking the natural flow of the
water [5].

To overcome this problem Surat Municipal Corporation (SMC) made artificial ponds in Dumas for the
immersion such pond was about 20x10 metre size near Dumas Ovara. Nearly 34,000 Ganesha idols were
immersed in different parts of the Surat city and nearly 40 per cent of those idols are made of POP [6]. Idols
made of POP from the City were also immersed in this artificial pond. Present study was conducted to find out
the changes in water quality in artificial pond after idol immersion. An attempt was made first time in City to
save natural water quality and biota.
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2. Materials and methods

For the present study, water samples were collected from surface area of artificial pond (20x10 metre with
polythene lining) during morning hours at the site of immersion, Dumus Ovara during the Ganesh festival 2013
at different period i.e. Pre-immersion and Post-immersion. The artificial pond was constructed by SMC to save
natural water quality and biota. The measurement of temperature, pH and fixation of dissolved oxygen were
done at the site and physico-chemical parameters including dissolved oxygen, conductivity, salinity, turbidity,
total solid, total dissolved solid, total suspended solid, total hardness, calcium hardness, total alkalinity,
biological oxygen demand, chemical oxygen demand and oil and grease were analyzed following the standard
methods of [7&8].

3. Results and discussion
Graphical representation of physico-chemical parameters are depicted in Figures 1 to 5.
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pH of water found alkaline. It was 8.7 during the pre-immersion while 8.1 during post-immersion period.
The value of temperature during the pre-immersion and post-immersion period it was found 32.2 and 32.5°C
respectively. Turbidity of water during post-immersion period was found high 27 NTU while it was observed
low during the pre-immersion 02 NTU. The changes in conductivity (0.3 to 0.8 ms) and salinity (01 to 02 ppt)
were prominent during pre-immersion and post-immersion respectively. Significant changes in value of total
solids 80 mg/1 observed during the pre-immersion period while it was 820 mg/1 during post immersion period.
Similarly total dissolved solid was recorded 50 mg/1 and 660 mg/1 during pre-immersion and post-immersion
respectively. Total suspended solid was found 30.0 mg/1 during pre-immersion period while it was 160.0 mg/1
during post-immersion period. Total alkalinity was found high 230.0 mg/1 during post-immersion while it was
comparatively low 160.0 mg/1 during pre-immersion period. In present work significant high value 642.0 mg/1
of total hardness was observed during post-immersion period and during pre-immersion it was found
comparatively very low, 12 mg/1. Similarly calcium hardness was observed 2.40 mg/1 and 128.25 mg/1 during
pre-immersion and post-immersion period respectively. Dissolved oxygen was observed low 4.05 mg/1 during
post-immersion period while it was 9.31 mg/1 during pre-immersion period. BOD was 2.03 mg/l during the pre-
immersion period that significantly increased 6.08 mg/1 during post-immersion period. High value of COD
101.2 mg/1 was observed during the post-immersion period that was comparatively low 56.0 mg/1 during pre-
immersion period. Oil and grease was observed high 0.79 mg/1 during post-immersion period while it was 0.18
mg/1 during pre-immersion period.

Changes in water quality due to immersion of Ganesh idol on different water bodies have been reported
by various scholars from different parts of country [9,10,11,12,3and 13].

In present study increasing level of conductivity after idol immersion and cations are the products of
decomposition and mineralization of organic materials [14].

Water quality parameters like turbidity, TS, TDS, TSS, total hardness, calcium hardness DO, BOD and
COD, have significantly increased during the post-immersion period as compare to pre-immersion period. The
pre-immersion values were lower than the post-immersion values of most of the parameters. The present study
indicates only slight variations in temperature and pH in the pre-immersion and post immersion samples. COD
measures the organic strength of the waste. The values are especially high when biologically resistant organic
matter is present. In the present study, COD values were higher in post-immersion samples as compared to pre-
immersion samples.

The Plaster of Paris used to make the Ganesh idol doesn't dissolve in water, so after the immersion,
many of the remaining pieces of the idol sink in the bottom of the lakes and oceans and can take several years to
disintegrate. This disturbs the water's ecosystem by reducing water levels. For example, the Jidnyasa report of
1998 revealed that 6,625 idols weighing 1,144kg paint and 20,446kg Plaster of Paris were immersed in Lake
Masunda. The water level of this lake reduced from 18 feet in 1993 t010 feet in 1998 [15].

Suspended sediment reduces the amount of light penetration into the water column and hence reduces

the energy available for aquatic plant photosynthesis. A reduction in algae results in a major loss of food for
invertebrates [16]. A 5 NTU increase in turbidity in a clear stream 0.5m deep may reduce aquatic plant
photosynthesis by 13% or more, depending on stream depth [17].
Sediment directly affects invertebrates. Some invertebrates are filter feeders and sediment clogs their filter
mechanisms; sediment also abrades (harms) the gills of some invertebrates, impairing respiration [18].
Conductivity measure the water’s ability to conduct electricity, which provides a measure of what is dissolved
in water. Higher conductivity value indicates that there are more chemicals dissolved in the water. Common
ions in water that conduct electrical current include sodium, chloride, calcium, and magnesium. Because
dissolved salts and other inorganic chemicals conduct electrical current, conductivity increases as salinity
increases. Aquatic animals and plants are adapted for a certain range of salinity. Outside of this range, they will
be negatively affected and may die. Some animals can handle high salinity, but not low salinity, while others
can handle low salinity, but not high salinity. In addition to its direct effects on aquatic life, salinity also has
many other important effects on water chemistry and water density. [19].

Higher level of total dissolves solids affect animals much more than humans. In bodies of water, like
rivers, higher levels of total dissolved solids often harm aquatic species. The TDS changes the mineral content
of the water, which is important to survival of many animals. Also, dissolved salt can dehydrate the skin of
aquatic animals, which can be fatal. It can also increase then temperature of the water, which many animals can't
survive in [20].
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Conclusion

The change in water quality due to immersion of idol was studied in present study. The current research indicates that the
pollution load on artificial pond has increased significantly after idol immersion so the trial of artificial pond which saved
the natural water body condition.
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