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ABSTRACT 
The present study was under taken to evaluate heavy metals in Chhatri Talao of district 
Amravati, India during September-October 2012. The findings of the study revealed that there is 
increase in heavy metals contamination after immersion like nickel, lead and mercury that may 
magnify in their concentrations at different trophic levels, including fishes and birds inhabiting 
the water body, which finally reach the humans through food chain. 
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INTRODUCTION 

Water is one of the basic needs of the mankind 
and is a vital resource used for various 
activities such as drinking, irrigation, fish 
production, industrial cooling, power 
generation and many others. Increased human 
activities over the recent past years are 
imposing a greater stress on these ecosystems, 
resulting in changing their features. There is a 
progressive deterioration of water quality 
throughout the world. The causative factors 
responsible for degradation of water quality 
need to be evaluated so as to take proper steps 
before the situation becomes worst and 
uncontrollable. Studies have been made on the 
limnological status of natural and man-made 
lakes and reservoirs in India mainly with an 
intention to assess the water quality.1-7 In India 
ponds, rivers and ground water is used for 
domestic and agricultural purposes. The 
quality of water may be attributed to their 
physicochemical characteristics. In India, 
about 70% of the available water is polluted, 
out of which 8-16% water is polluted by 
industrial pollution and 84-92 % by sewage 
disposal and others.8 The religious festivals 
like Ganesh festival, Durga festival are 

celebrated traditionally in the state of 
Maharashtra, India in a big way as a social and 
community activity. The objective of festival 
was mainly to bring people together. However 
immersion of idols in water bodies is causing 
pollution making it unpalatable. Population of 
Amravati city is near about 6, 50,000 and 
available water source comes from upper 
wardha dam, tube wells, lakes and various 
rivers. It has been observed that during festival 
season around 3000-5000 idols of various 
shapes and sizes were immersed in Chhatri 
lake located at outskirt of Amravati city. Idols 
were prepared by plaster of paris, mud and 
other materials. Plaster is manmade material, 
easier to mould, lighter and less expensive than 
clay. However, plaster take much time to 
dissolve and in the processes of dissolution 
releases toxic elements into the water body. 
The toxic waste kills plant and animal life in 
the water.9 

Chhatri lake lies towards western part of the 
Amravati city.  It is about two kilo meter away 
from the main city.  Its position is 20053 North 
latitude and 77047 West longitudes.  The lake 
initially was having a catchments area of 3.66 
sq. miles and was more than 15 feet deep.  It 
was able to meet water demand of 25,000 
people. The main purpose of reservoir was to *Author for correspondence 
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use lake water for irrigation and drinking 
purpose. However bathing of animals, washing 
clothes and boating etc., have created health 
problems. Hence, the present study was 
undertaken to analyse the physical and 
chemical nature of the reservoir. 

AIMS AND OBJECTIVES 
To analyze the lake water to determine the 
level of heavy metal contents. Immersion of 
idols is an anthropogenic activity which is 
responsible for adding pollution load in the 
lake.  

MATERIAL AND METHODS 
The idols are made up of clay, hay, cloth, 
paper, wood, bamboo, thermocol, adhesive 
material, paints, colored pigments etc.10, 11 The 
important idol immersing site at Chhatri lake, 
in Amravati, Maharashtra, India was selected 
for the present study. The water samples         
were  collected  from  surface  layer  during the  

September 2012 - October 2012 in morning 
hours from three different spots. Pre-
immersion samples were collected one week 
prior to immersion activities and post-
immersion samples were collected one week 
after the completion of immersion activities of 
Ganesh festival and Navratri festival in the 
month of September and October. The samples 
collected were analyzed for various trace 
metals like lead, nickel, chromium, cadmium, 
copper etc., by atomic absorption spectro-
photometer (Parkin Elmer Analyst 100) as per 
Standard Methods (APHA, 1995).12 The 
observed levels were compared with WHO and 
IS permissible limits for getting actual 
contamination level of lake. 

RESULTS AND DISCUSSION 
The result obtained by trace metals analysis of 
the samples are given in the Table 1 and          
Table 2.  

Table 1 : Mean levels of trace metal of Chhatri Talao before idol immersion 

S/N Metals Spot I Spot II Spot III 

Permissible 

limits 

WHO 

mg/L 

Permissible 

limits IS 

10500-1991 

mg/L 

1 Lead 0.0038 0.00195 0.00084 - 0.05 

2 Copper 0.0352 0.04308 0.19692 15.0 1.50 

3 Nickel 0.00686 0.00392 0.00608 0.02 - 

4 Chromium 0.00548 0.00362 0.00736 0.05 0.05 

5 Cobalt 0.01022 0.007 0.00544 0.05 - 

6 Arsenic 0.0063 0.00987 0.00631 - 0.05 

7 Cadmium 0.0077 0.00833 0.00492 0.003 0.01 

8 Iron 0.0216 0.00948 0.01375 0.30 1.0 

9 Manganese 0.00599 0.0051 0.02335 - 0.3 

10 Zinc 0.6019 0.90278 0.15614 3.00 15.0 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development                 Vol. 9 No. 04, April – June 2015 

1174 
 

Table 2 : Levels of trace metal of Chhatri Talao after idol immersion 

S/N Metals Spot I Spot II Spot III 

Permissible 
limits 
WHO 
mg/L 

Permissible 
limits IS 

10500-1991 
mg/L 

1 Lead 0.02531 0.02322 0.02336 - 0.05 
2 Copper 0.02412 0.01616 0.50468 15.0 1.50 
3 Nickel 0.0091 0.00754 0.00863 0.02 - 
4 Chromium 0.02235 0.02371 0.00999 0.05 0.05 
5 Cobalt 0.03059 0.01049 0.02535 0.05 - 
6 Arsenic 0.0113 0.01162 0.00961 - 0.05 
7 Cadmium 0.01312 0.01021 0.00724 0.003 0.01 
8 Iron 0.01671 0.02832 0.04497 0.30 1.0 
9 Manganese 0.01104 0.00959 0.03482 - 0.3 

10 Zinc 0.69004 0.95064 0.18646 3.00 15.0 

It was found that the concentration of all metals 
had increased significantly in the lake water after 
the idol immersion however, it was below the 
limits of permissible standards. The average 
concentration of lead, copper, nickel, chromium, 
cobalt, arsenic, cadmium, iron manganese and 
zinc concentrations had increased significantly in 
the lake water after the idol immersion. Excess of 
these elements causes skin diseases. Though the 
concentration of the metals had increased many-
fold in the water due to the idol immersion. It 
was found to be under the permissible limits of 
WHO and IS 10500-1991 standards. The 
continued practice of such activities may lead to 
pollute the reservoir vigorously. The metallic 
content in water and sediments of lake Nainital, 
India and found that the concentration of metallic 
content in sediments is much higher than in the 
lake water.13 The heavy metals are known to be 
persistent in the aquatic environment, and 
gradually accumulate and magnify through the 
process known as bioaccumulation and 
biomagnifications, while they move up in the 
food chain.14-19 Thus, lead and other metals may 
magnify in their concentrations at different 
trophic levels, including in fishes and birds 
inhabiting the lake, which finally reach the 
humans through food.20-24 

CONCLUSION 
Comparing the two observation tables, it 
clearly indicates that level of trace metals has 
been increased all the way after idol immersion  

in Chhatri Talao. However, cadmium was the 
only heavy metal which found is than the 
permissible limit prescribed by IS in the water 
body in question. Thus, it is clearly evident 
from the present study that the idol immersion 
has negative impact on the water body. It is 
necessary to protect the water bodies as they 
are inevitable for our survival. At the same 
time it is also important to continue the 
cultural practices at mass level but with due 
precaution to maintain the water bodies clean 
and safe. For this it is utmost important to 
create awareness among the people for proper 
disposal of idol immersion so that lakes or 
perennial sources of water are not polluted. 
Also the material for creating image should be 
eco-friendly avoiding hazardous chemicals and 
material.   
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