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               Urbanisation is considered as one of the indicators of economic growth.  
It is said that, greater the urbanisation then higher the economic growth and vice versa. It 
is a fact that we found the concentration of the economic growth in the urban areas, 
especially in the developing countries like India. Nevertheless, the centralisation of the 
economic growth along with the availability of economic and social infrastructures 
results in the rapid growth of the cities and metropolitan cities. There population growth 
coupled with migration of the population from rural and semi urban areas leads to 
urbanisation and thereby the rapid growth of cities and metropolitans, which over 
crowded them day by day. Urbanisation contributes in several ways to the environmental 
problems and consequently environmental damage. This disturbs the environmental 
balance and becomes responsible for the various evil consequences. Thus, urbanization is 
very closely related to environmental deterioration and put forth environmental bad 
effects and environmental damage cost, which is an important but less attention paid 
component in the Economics of Environment. This demands to examine the relationship 
between urbanisation and environmental degradation, and thereby the environmental cost 
to be borne by the society as a whole. Environmental contamination in urban areas in the 
form of air pollution, water pollution, noise pollution, land degradation has severe 
consequences, which creates a significant environmental cost, which is to be borne by the 
society as a whole. These evil effects of environmental contamination lead to 
environmental damage cost to be borne by the people or society.  That environmental 
damage cost is necessary to study and calculate. Even it is difficult to study all the effects 
of environment degradation and their costing, it is possible to quantify some 
environmental evil effects and their social cost to the society. The major items of evil 
environmental effects that can be quantified and their costing is possible are costs of 
effects on human health, land degradation, materials, buildings and vehicles, flora etc. 
Therefore, they are prominently considered in this study. The present study examines the 
nature, extent and causes of environmental contamination in Kolhapur city and also 
computes total environmental cost along with its components. According to impact 
pathway approach, total environmental cost on Kolhapur Municipal Corporation area 
stood at Rs. 458.16 lakh on the total population, Rs. 9565 per capita, and Rs. 0.09 lakh a 
year, is no doubt, huge damage to the environment, and consequently huge environmental 
cost to be borne by the people of Kolhapur. The contingent valuation method , on the 
basis of willingness to pay, total environmental cost in Kolhapur Municipal Corporation 
area stood at Rs. 61,09,55.70 lakh and Rs. 1,05,519 per capita, and on the basis of 
willingness  to accept at Rs. 939647.52 lakh and Rs. 1,62,288 per capita, is a huge 
environmental cost in the Kolhapur Municipal Corporation area. 

KEYWORDS: Environmental Contamination, Impact, Air Pollution, Water Pollution, 
Noise Pollution, Environmental Cost 
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I) INTRODUCTION:  

 Urbanisation is considered as one of the indicators of economic growth.  
It is said that, greater the urbanisation then higher the economic growth and vice versa. It 
is a fact that we found the concentration of the economic growth in the urban areas, 
especially in the developing countries like India. Nevertheless, the centralisation of the 
economic growth along with the availability of economic and social infrastructures 
results in the rapid growth of the cities and metropolitan cities. There population growth 
coupled with migration of the population from rural and semi urban areas leads to 
urbanisation and thereby the rapid growth of cities and metropolitans, which over 
crowded them day by day. Urbanisation contributes in several ways to the environmental 
problems and consequently environmental damage. This disturbs the environmental 
balance and becomes responsible for the various evil consequences. Thus, urbanization is 
very closely related to environmental deterioration and put forth environmental bad 
effects and environmental damage cost, which is an important but less attention paid 
component in the Economics of Environment. This demands to examine the relationship 
between urbanisation and environmental degradation, and thereby the environmental 
damage cost to be borne by the society as a whole. We found rapidly growing 
urbanisation in general in India and Maharashtra in particular.  

 It is a fact that economic growth has been concentrated in urban areas or cities 
and metropolitan cities in the developing countries like India. Except agriculture, all 
other productive sectors such as secondary, tertiary development is concentrated in the 
cities only. Likewise, socio-economic infrastructural facilities also have been centralised 
mainly in the urban areas. The noteworthy are roads, transport and communication, 
electricity, water supply, education, health and medical, entertainment, railways, and so 
on. Due to concentrated growth, the people prefer to stay in the cities to get employment 
opportunities. To derive the benefits of the social and economic infrastructures migration 
as well as population growth results in urbanisation and thereby over crowded cities. 
 The concentrated economic growth materialised through the development of 
productive activities included in the secondary and tertiary sectors create the 
environmental problems like air pollution, water pollution, noise pollution, land 
degradation, problem of wastes etc. and contribute to environmental deterioration and 
damage. Population growth in the cities and migration of the population results in 
overcrowding of  the cities as the result of which the development of slums, 
encroachments over footpaths take place that contributes environmental degradation by 
creating over pressures on socio-economic infrastructural facilities as well as air 
pollution, water pollution, problem of waste management as well as land degradation. 

 Environmental contamination in urban areas in the form of air pollution, water 
pollution, noise pollution, land degradation has severe consequences, which creates  
a significant environmental cost, which is to be borne by the society as  
a whole. The noteworthy evil effects of land degradation are unfavourable climatic 
conditions due to deforestation, salinity of land, loss of cultivable land, decrease in fertile 
land, human diseases and health hazard, adverse effect on drinking water supplies, green 
house and global warming effects, fall in agricultural productivity, fall in rainfalls and 
drought conditions, starvation and malnutrition. Water pollution effects consist of water 
borne diseases such as dysentery, typhoid fever, cholera and hepatitis, reduction in utility 
for industry, fall in agricultural productivity, fall in availability of food resources, decline 
in aesthetic and recreational values, extermination of flora and fauna, teeth deformation, 
shifting of bones and paralysis, destroy of aquatic life etc. The major evil effects of air 
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pollution include eye, throat, nose and irritation of respiratory tract, odour nuisance, 
increase in mortality and morbidity rate, asthmatic attacks, bronchitis, cardiovascular and 
pulmonary disease, disease of bone (fluorsis) and mottling of teeth, damage of plant 
species, fluoride poisoning of animals, death of animals and paralysis, plant damages in 
the form of yellowing of leaves, death of plant tissues, necrosis, adverse effect on 
buildings, fabrics, cars, green house effects and global warming etc. The evil effects of 
noise pollution consist of damage to hearing cells, sudden rupture of an eardrum, hearing 
loss, workers tire so on, fall in quality and efficiency, disturbance in oral communication, 
misunderstanding in information transmission, delayed action, circulatory problems, 
blood flow disturbances, irregularities in heart rate, lack of concentration, nausea, 
headache, insomnia loss of appetite, peptic ulcer, tumour, adverse effect on pregnant 
mother, constriction of smaller blood vessels in fingers and eyes.  All these evil effects 
of environmental contamination lead to environmental damage cost to be borne by the 
people or society.  That environmental damage cost is necessary to study and calculate. 
Even it is difficult to study all the effects of environment degradation and their costing, it 
is possible to quantify some environmental evil effects and their social cost to the society. 
The major items of evil environmental effects that can be quantified and their costing is 
possible are cost of effects on human health, land degradation, materials, buildings and 
vehicles, flora etc. Therefore, they are prominently considered in this study.   

 The present study examines the extent of urban environmental problems in 
Kolhapur city ,  in the state of Maharashtra in India., and their causes and remedial 
measures on the same. The very important point of its significance is, it calculates the 
cost of environmental damage taking into consideration some attributes of environmental 
contamination with special reference to Kolhapur municipal are of the Kolhapur city in 
Western Maharashtra, which has industrially and tertiary sector developed. This provides 
guidelines in estimating the intensity of the problem of environmental pollution in the 
city. It provides a road map for government and decision-making authorities in taking 
due course of action so as to tackle environmental problems under area covered. The state 
governments as well as union government of India do benefit a lot in formulating and 
implementing environmental policies, especially for the urban areas. Human resources 
will be cautious and familiar with evil effects of environmental pollution and its cost to 
be suffered by them. The study brings forth the economic losses due to degradation of the 
environment. It is against this backdrop, the present study has been taken up, which 
endeavours to examine the nature and extent of environmental pollution in Kolhapur city, 
and its impact in the form of environmental cost on the citizens of the Kolhapur. 

II) DATA AND RESEARCH METHODOLOGY:  

 The present study attempts to study the problem of urban environmental 
contamination with reference to Kolhapur city in Maharashtra in general and Western 
Maharashtra of India in particular. It examines the nature, causes, extent of 
environmental pollution and its impact in the context of Maharashtra state in general in 
India and a city of Kolhapur in Western Maharashtra in particular. The present research 
study makes use of both the secondary data as well as Primary data. The secondary data 
has been collected from the publications of Kolhapur Municipal Corporation, State 
Pollution Control Board, Central Pollution Control Board, Socio Economic Survey of 
districts, Economic Survey of Maharashtra, Reports of Ministry of Environment and 
Forests, etc. The present research study covers the latest period of ten years from 2001-02 
to 2010- 11. 

 The present study uses the primary data to identify nature and extent of evil 
consequences of environmental contamination and estimates the environmental damage 
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cost as the impact of environmental contamination. The environmental damage cost is 
calculated by taking into consideration a few attributes of environmental damage such as 
human health, agriculture damage, industry damage, fishery loss,  economic loss due to 
adverse effects on buildings and vehicles, fabrics. The use of Impact Pathway Approach, 
Contingent Valuation Method (CVM), and Disability Adjusted Life Years (DALY) is 
made as per necessity. This part of the study brings about cross sectional analysis for the 
period of one year. Likewise, the use of appropriate statistical techniques is made as per 
the need and suitability. The environmental cost is calculated in the context of Kolhapur 
municipal corporation. So far, research methodology adopted to estimate environmental 
cost is concerned, as a single method is not useful hence, the present study uses a 
combination of methodologies to estimate environmental damage cost. This research 
study uses the Impact Pathway Approach (Watkins et al, 1994) to compute costs of 
damages of agriculture, health, plants & trees, industries, buildings, cars & fabrics, 
fisheries. The usual approach taken for the quantification of costs of environmental 
pollution through non-estimation is often referred to as the 'impact pathway approach', a 
logical progression from emission through dispersion and exposure to quantification of 
impacts and their valuation (Watkins et al, 1994). This approach was advanced through 
the series of EC PG Research projects under the Extreme banner (and its predecessor, the 
EC/US Fund Cycles Study) through which it has been widely disseminated. It has also 
been used extensively in past work on UK and European air quality legislation and thus 
has been widely debated through the air quality steering group and the working parties 
that informed it. A similar approach has been used in the Clean Air for Europe (CAFE) 
programme by DG Environment. The approach uses a logical and scientific approach to 
build up the estimates of damages or losses step by step. The impacts and damages under 
any scenario are calculated using the general relationships.  The present study also makes 
use of Disability Adjusted Life Years (DALY) method especially to assess loss of 
earnings or income due to bad impact of environmental pollution such as air pollution, 
water pollution, noise pollution, etc.  

                   The present study concentrates on environmental cost, which is to be borne 
by the people or society as a whole. People also contribute to environmental degradation 
through their number of activities. Hence, their Willingness to Pay (WTP) for 
environmental pollution control and damage as well as willingness to accept (WTA) 
compensation for their loss or damage due to pollution is also necessary to be considered, 
which is well taken in Contingent Valuation Method (CVM). Hence, the present study 
also uses CVM (Hanley & Spach, 1998) to assess the environmental damage cost in the 
Kolhapur city of Maharashtra. The Contingent Valuation Method (CVM) enables 
economic values to be estimated for a wide range of commodities not traded in markets 
(Hanley & Spasch, 1998). The CVM was originally proposed by Davis (1963). The 
technique is widely accepted by resource and environmental economists, following a 
great deal of empirical and theoretical refinements, which took place in the 1970's and 
1980's mainly in the USA. Economic value is measurable in relation to utility functions 
though the concepts of willingness to pay (WTP) and willingness to accept (WTA) 
compensation as well as through the related measures of consumers surplus, 
compensating variation and equivalent variation. The CVM works by directly soliciting 
from a sample of consumers their WTP: and/or WTA for a change in the level of 
environmental service flows, in a carefully structured hypothetical market. WTP 
measures give an estimate of compensating variation for welfare improving moves, and 
of equivalent variation for welfare decreasing moves. The bids are obtained in several 
ways such as; i) bidding game, ii) closed ended referendum, iii) payment card, iv) open 
ended question. Investigating the determinants of WTP/WTA bids is useful in 
aggregating results. A bid curve can be, using WAT/WTP amounts as the dependent 
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variable and a range of independent variables. For instance, in the above example WTP 
bids might be regressed against income (Y), education (E), and age (A), as well as 
against some variables measuring the "quantity" of environmental quality being bid for 
(Q), if this varies across respondents then : (Hanley & Spach, 1998) .Aggregation refers 
to the process whereby the mean bid or bids are converted to a population total value 
figure. Decisions over aggregation revolve around three issues; a) choice of relevant 
population, b) moving from simple mean to a mean for the total population, c) choice of 
the time period over which benefits/costs should be aggregated.  Environmental pollution 
affects human health and well being in several ways (Dasgupta, 2004). Medical expenses 
associated with treatment costs of pollution induced diseases, cost wages, defensive 
expenditures to prevent the occurrence of pollution induced illeness (Dasgupta, 2004) 
disutility arising from the illness due to lost opportunities from leisure and changes in the 
expectancy due to illness (Dasgupta, 2004). On exposure to pollution are all 
economically quantifiable aspects of environmental health (Dasgupta, 2004).   

 The primary data for calculating the environmental damage cost in the context of 
Kolhapur Corporation area is collected through a well-structured and administered 
questionnaire, conducting interviews, discussions and observations in the year 2011. The 
area under jurisdiction is divided into four categories (stratus) in accordance with the 
environmental problems such as air pollution, water pollution, noise pollution, and waste 
management in the area under study. Based on this strata’s the non-random or non-
probability sample of 25 respondents from each strata consisting of in all 100 respondents 
from Kolhapur Municipal Corporation area is taken. Besides this, the interviews of 
officers, experts, representatives, workers are conducted as per needs and requirements. 
The collected both the primary as well as secondary data is  classified, tabulated and 
processed in the light of the objectives of the study by employing simple tools like 
Addition, Per capita , Ratio Analysis,  Exceedence factor  and so on. The data processing 
and analysis is carried out by using the computer software packages such as SPSS, Excel.  

III) NATURE AND EXTENT OF ENVIRONMENTAL POLLUTION IN 
KOLHAPUR CITY:  

              The Kolhapur Municipal Corporation is one of the important municipal 
corporations in general in Maharashtra, and in particular in Western Maharashtra.  
It is a fact that, the Kolhapur Municipal Corporation has been facing the problem of 
environmental pollution and consequently air pollution, water pollution noise pollution 
and waste management. The environmental problems the Kolhapur Municipal 
Corporation has been facing are discussed below.  

Air Pollution:  

 Air pollution problem in urban environment is a global problem over several 
decades. Since 1975, systematic monitoring of the primary air pollutants (Nox, So2, SPM, 
HC and Pb) are being attempted world over. The major causative pollutants are sulphur 
dioxide (So2), nitrogen dioxide (Nox), Hydrogen sulphide (H2S), suspended particles 
(Kolhapur Municipal Corporation 2008-09).  

 The nature and extent of air pollution in Kolhapur Municipal Corporation area is 
presented in table below.  
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Table No. 1: Air Pollution in Kolhapur  

Year RSPM So2 Nox 

2005 68 mg/m3 8 mg/m3 25 mg/m3 

2006 70 8 26 

2007 67 7 17 

2008 82 12 20 

Source : MPCB Reports 

 The Central Pollution Control Board (CPCB) has given norms/standards of air 
quality. They are as follows:  

Table No. 2 : CPCB) Norms/Standards of Air Quality 

Catego
ry Area 

Concentration in Mg/m3 

SPM RSPM So2 Nox CO HC 

A 

Industrial       

8 hours 500 500 120 120 5000 NA 

24 hours 360 120 80 80 5000 NA 

B 

Residenti
al 

      

8 hours 200 100 80 80 2000 100 

24 hours 140 60 60 60 4000 200 (1 hr) 

C 

Sensitive       

8 hours 100 75 30 30 1000 NA 

24 hours 70 50 15 15 
200 (1 

hr) 
NA 

Source: CPCB, New Delhi 

 

 The application of norms of air quality given by CPCB to the actual values 
reveals that the pollutant RSPM was higher than the prescribed norms. Hence, it is  
a major pollutant of air pollution problem in Kolhapur city. All other parameters are 
within the prescribed norms of CPCB. It is also interesting to study the problem of air 
pollution in Kolhapur city area wise. The necessary data is presented in table below.  

Table No.3: Air Pollution in Kolhapur (2003)  
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Area Location Date 
Concentration in mgm/m3 

SPM RPM 

Commercial 
Dabholkar Corner 2-5-2003 180 110 

Venus Corner 5-5-2003 168 106 

Residential  
Rajarampuri 7-5-2003 90 65 

Tarabai Park 10-5-2003 88 58 

Commercial 
Malkar Tikati KMC 10-7-2003 170 98 

Gangavesh 12-7-2003 148 90 

Residential 
Bawada 14-07-2003 90 60 

Nagala Park 17-7-2003 92 65 

Commercial 

Rajarampuri Janata 
Bazar 

10-1-2003 126 88 

Parvati Theatre 12-1-2003 142 96 

Residential 
Ruikar Colony 14-1-2003 82 52 

Shivaji Peth 17-1-2003 86 58 

Source: Environmental Status Report, Kolhapur Municipal Corporation  

 The data in above table reveals that the concentration of RSPM has crossed its 
limit (CPCB standard 100) at Dabholkar Corner and Venus Corner. It is about to cross at 
Malkar Tikati, Parvati Theatre and Gangavesh. So far as SPM is considered, it has not 
crossed its standard (200 mg/m3), but it is near to cross at Dabholkar Corner, Malkar 
Tikati and Venus Corner. The above analysis reveals the existence of the problem of air 
pollution in Kolhapur city. 

 As air pollution badly affects human beings in particular and all living things in 
general, hence its detailed study and latest position is essential to study. The necessary 
data is given in table below. 
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Table No. 4: Average Ambient Air Quality in Kolhapur (2008) 

Months Dabholkar Corner Mahadwar Road Shivaji University Campus  

Parameters So2 Nox RSPM SPM So2 Nox RSPM SPM So2 Nox RSPM SPM 

Standard 
CPCB 80 80 100 200 80 80 100 200 80 80 100 200 

January 11.53 25.31 119 259.2 8.59 12.34 99.18 215.8 4.69 6.30 45.8 101.3 

February  13.3 32.80 122.8 272.2 8.82 13.44 79.36 198.6 6.21 8.04 55.6 130.8 

March  20.57 40.78 104.8 361.6 15.62 24.71 114.72 247.3 10.93 13.21 62 130.5 

April  19.68 41.78 105 342.8 16.47 27.22 110.40 211.7 10.12 13.39 60.5 130.9 

May  24.67 43.20 107 331.9 17.64 28.96 174.77 212.7 11.33 14.13 56.6 125.9 

June  19.77 36.80 77.08 219.3 12.46 21.88 115.92 142.6 10.20 13.33 45.8 100.9 

July  15.17 31.55 15.17 23.36 9.46 17.36 16.47 119.9 6.95 11.78 47.9 101.2 

August  10.36 15.79 59.16 123.3 6.43 9.97 56.31 117.2 4.17 5.66 40.1 83.11 

September  10.51 15.72 74.56 159.3 6.37 9.69 57.33 227.3 5.03 7.26 49.8 105.4 

October  14.48 22.90 108.5 273.2 11.21 15.16 100.6 227.3 7.21 11.10 68 143.1 

November 17.27 23.27 114.2 310 11.78 17.05 103.5 250.9 6.95 11.78 67.2 145.3 

December  16.79 24.60 106.2 316 12.15 17.64 91.63 228.7 8.55 12.76 67.7 100.9 

Total  Min Min Min Min Min Min Min Min Min Min  Min  Min  

Source : Environmental Status Report, Kolhapur Municipal Corporation 
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 In the above table, Dabholkar Corner and Mahadwar Road are commercial areas, 
and Shivaji University Campus is a silent zone and educational area. The data results in 
above table adequately shows that the problem of air pollution does exist in Kolhapur 
city especially in commercial and industrial areas like Dabholkar Corner and Mahadwar 
Road. But it is not in existence at University Campus. It is observed that SPM and RSPM 
have crossed CPCB air pollution norms at both Dabholkar Corner and Mahadwar Road 
as well, with peculiarity of their higher concentration during summer and winter season 
than rainy season. But other parameters of air pollution namely So2, Nox were within the 
prescribed norms. Thus, the problem of air pollution in Kolhapur city is contributed by 
vehicles and industrial activities mainly. The intensity of the problem of environmental 
pollution is indicated by the exceedence factor. The exceedence factor of air quality is 
shown in table below.  

Table No. 5: Exceedence Factor of Air Pollution in Kolhapur City 

Sr. 
No. 

Pollutant Places 
Level of Air Pollution 

2003-04 2001-02 

1 SPM Industrial Sector High  High 

2 RSPM Industrial  Sector High High 

3 So2 Industrial Sector High High 

4 Nox Industrial Sector High High 

5 So2 Residential Sector High High 

6 Nox Residential Sector High High 

7 RSPM Dabholkar Corer Critical - 

8 RSPM Venus Corner High  - 

Source : Calculated by the  Researcher  

 From the results in above table the air pollution is of high and critical gravity in 
Kolhapur city during the period into consideration, especially by industrial activities and 
vehicles mainly through SPM, RSPM, So2 and Nox. It is particularly of higher gravity or 
critical level at Dabholkar Corner. It is a fact that the problem of air pollution in 
Kolhapur city is a thing of concern, especially in industrial and commercial areas.  

Noise Pollution:  

 Noise pollution is displacing human, animal or machine created sound that 
disrupts the activity or balance of human or animal life. There are different sources of 
noise in the urban environment which can be categorised as: industrial noise, commercial 
noise, residential noise, transportation noise. Increased numbers of vehicles in the city, 
manufacturing units, large scale festivals and cultural celebrations, construction 
activities, generators, etc. have increased the ambient noise levels in the past few years in 
Kolhapur city. Poor urban planning may give rise to noise pollution, as industrial and 
residential buildings can result in noise pollution in the residential buildings can result in 
noise pollution in the residential area. 

 Noise pollution can cause annoyance and aggression, hypertension, high stress 
levels, hearing loss, sleep disturbances, and other harmful effects in human beings. 
Further more stress and hypertension are the leading causes to health problems, whereas 
tinnitus can lead to forgetfulness, severe depression and at times panic attacks. According 
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to WHO optimum noise level is 45 dB by day and 35 dB by night, anything above 80 dB 
is hazardous. The Central Pollution Control Board, New Delhi (CPCB) has given 
following noise level standards.  

Table No. 6: CPCB Noise Level Standards  

Sr. No. Category of Area 
Limits in dB (A) 

Day Time  
6.00 a.m. to 9.00 p.m. 

Night Time  
9.00 p.m. to 6.00 a.m.  

A  Industrial Area 75 70 

B  Commercial Area 65 55 

C  Residential Area 55 45 

D  Silence Zone 50 40 

Source: CPCB, New Delhi 

 Vehicles are one of the important factors contributing to noise pollution in 
Kolhapur city. The average level of noise produced stands at cars: 60 dB, Buses: 80 dB, 
Trucks: 85 dB, Motorcycles: 85 to 90 dB. The number of vehicles is growing in Kolhapur 
city. Hence, traffic volume especially during peak hours remains significantly high. It is 
shown in table below (Kolhapur Municipal Corporation 2008-09).  

Table No. 7:  Traffic Volume on Important Roads in Kolhapur City (2008) 

Sr. 
No. Road 

Trucks 
& 

Tempos 

S. T. Bus 
& City 

Bus 

Cars, 
Jeeps, 

Rickshaw 

Two 
Wheelers 

Total 
Traffic 
Volume  

1 
Venus Corner,  
Railway Station 

716 507 3967 5310 10500 

2 
Mirajkar Chowk 
Ganesh Mandir 

34 38 1561 3478 5111 

3 
Bhawani Mandap,  
CPR Hospital 

47 95 2200 3155 5497 

4 
Bindu Chowk, 
Maharaja Statue 

135 151 1990 3246 5522 

5 
Durga Hotel 
Chowk, Parvati 
Theatre 

89 45 2206 3596 5936 

6 
Wilson Bridge 
Maharaja Statue 

171 143 1847 2744 4905 

7 
Gangavesh 
Rankala  
S. T. Stand 

248 150 1845 2690 4933 

Source: Environmental Status Report, Kolhapur Municipal Corporation  

 It is a fact that Kolhapur city has been facing the problem of noise pollution. The 
only thing is to find out the nature and extent of noise pollution. The data in table below 
is useful in identifying nature and magnitude of noise pollution in Kolhapur city. 
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Table No. 8:  Noise Pollution in Kolhapur City (2002-03 & 2003-04)  

Area Location 

2003-04 2000-02 

Actual Noise Level 
(dB) 

Actual Noise Level 
(dB) 

Minimum Maximum  Minimum Maximum  

Residential 

Rajarampuri 50 68 50 58 

Shahupuri 52 74 - - 

Nagala Park 54 72 - - 

Bindu Chowk - - 85 95 

Commercial  

Tararani Chowk 62 80 - - 

Dabholkar Corner 65 88 - - 

Venus Corner 68 92 82 90 

Malkar Corner 71 94 83 91 

Gangavesh 69 90 84 96 

Rankala Bust Stand  72 93 - - 

Industrial  Udyamnagar  55 85 52 84 

Silent Zone 
CPR Hospital - - 66 83 

Savitribai Phule 
Hospital 

- - 68 88 

Source: Environmental Status Report, Kolhapur Municipal Corporation  

 From the data in above table, it is adequately revealed that noise level in all 
categories of area have exceeded their limits prescribed by the CPCB. But it is 
significantly higher in residential, commercial and silent zone areas. 

 The latest position of the problem of noise pollution in Kolhapur city is also 
necessary to study. It is presented in tale below. 

Table No. 9: Ambient Noise Level in Kolhapur City (2008) 

City Area Location 
Noise Level 11.00 a.m. to 1.00 p.m. 

Minimum Maximum  

Residential 

Rajarampuri 54 69 

Nagala Park 50 61 

Shahupuri 57 65 

Commercial 

Dabholkar Corner 69 85 

Mahadwar Road 61.5 79 

Shivaji Putala 69 83 

Industrial Udyamnagar 66 85 

Source: Environmental Status Report, Kolhapur Municipal Corporation  
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 It is observed that the noise level has exceeded its norms in all the residential, 
commercial and industrial area in Kolhapur city. More importantly, noise level was 
significantly higher in residential as well as commercial area in the city is mainly because 
of growing number of vehicles and heir growing load during peak hours.  

The gravity of the problem of noise pollution in Kolhapur city can be recognised 
through taking into consideration exceedence factor of noise problem.  
It is presented in the table below.  

Table No. 10: Exceedence Factor of Noise Pollution in Kolhapur City 

Sr. 
No. 

Pollutant Place Level of  Noise  
Pollution  

1 Truck & Tempo Venus Corner, Railway Station Critical 

2 
S. T. Bus & City 
Bus 

Venus Corner, Railway Station Critical 

3 
Car, Jeeps & 
Rickshaw  

Venus Corner, Railway Station Critical 

4 Two Wheeler Venus Corner, Railway Station Critical 

5 
Total Traffic 
Volume 

Venus Corner, Railway Station Critical 

6 
Car, Jeeps & 
Rickshaw  

Mirajkar Chowk, Ganesh 
Mandir 

Critical 

7 Two Wheeler 
Mirajkar Chowk, Ganesh 
Mandir 

Critical 

8 
Total Traffic 
Volume 

Mirajkar Chowk, Ganesh 
Mandir 

Critical 

9 
S. T. Bus & City 
Bus 

Bhawani Mandap, CPR 
Hospital  

High  

10 
Car, Jeeps & 
Rickshaw  

Bhawani Mandap, CPR 
Hospital  

Critical 

11 Two Wheeler 
Bhawani Mandap, CPR 
Hospital  

Critical 

12 
Total Traffic 
Volume 

Bhawani Mandap, CPR 
Hospital  

Critical 

13 Truck & Tempo Bindu Chowk Critical 

14 
S. T. Bus & City 
Bus 

Bindu Chowk Critical 

15 
Car, Jeeps & 
Rickshaw  

Bindu Chowk Critical 

16 Two Wheeler Bindu Chowk Critical 

17 
Total Traffic 
Volume 

Bindu Chowk Critical 

18 Truck & Tempo Durga Hotel Chowk, Parvati Critical 
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Theatre 

19 
Car, Jeeps & 
Rickshaw  

Durga Hotel Chowk, Parvati 
Theatre 

Critical 

20 Two Wheeler 
Durga Hotel Chowk, Parvati 
Theatre 

Critical 

21 
Total Traffic 
Volume 

Durga Hotel Chowk, Parvati 
Theatre 

Critical 

22 Truck & Tempo Wilson Bridge Maharaja Statue  Critical 

23 
S. T. Bus & City 
Bus 

Wilson Bridge Maharaja Statue Critical 

24 
Car, Jeeps & 
Rickshaw  

Wilson Bridge Maharaja Statue Critical 

25 Two Wheeler Wilson Bridge Maharaja Statue Critical 

26 
Total Traffic 
Volume 

Wilson Bridge Maharaja Statue Critical 

27 Truck & Tempo Wilson Bridge Maharaja Statue Critical 

28 
S. T. Bus & City 
Bus 

Wilson Bridge Maharaja Statue Critical 

29 
Car, Jeeps & 
Rickshaw  

Wilson Bridge Maharaja Statue Critical 

30 Two Wheeler Wilson Bridge Maharaja Statue Critical 

31 
Total Traffic 
Volume 

Wilson Bridge Maharaja Statue Critical  

32 Areawise 2000-01 Minimum  Maximum  

33 Residential Rajarampuri High  High  

34  Shahupuri High  High  

35  Nagala Park High  High  

36 Commercial  Tararani Chowk High  High  

37  Dabholkar Corner High  High  

38  Venus Corner Critical Critical  

39  Malkar Corner Critical Critical  

40  Rankala Bust Stand  Critical Critical  

41 Industrial  Udyamnagar  High High  

42  2005-06   

43 Residential Rajarampuri  High High  

44  Bindu Chowk Critical Critical  

45 Commercial  Venus Corner Critical Critical  

46  Venus Corner Critical Critical  
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47 Industrial Udyamnagar High High  

48 Silent Zone CPR Hospital High Critical  

49  Savitribai Phule Hospital  High Critical  

Source : Calculated by Researcher  

 The study of results in above table shows that noise pollution is of critical level to 
the greater extent possible, and it is of high level exceptionally. Likewise,  
its area wise study also reveals a combination of both critical and high level. But it is of 
critical level more than high level in the Kolhapur city is a thing of concern. 

Water Pollution:  

 Increased development activities due to urbanisation and industrialization are 
greatly responsible for water pollution in Kolhapur city. There are many causes of water 
pollution in Kolhapur city, such as sewage disposal, excess use of agro chemicals in the 
field, discharge of industrial effluents without treatment, disposal of urban solid waste, 
agricultural run offs etc. 

 Kolhapur is blessed with presence of Panchganga river travelling along the city. 
However, water quality and quantity in the river is more cause of concern than pride. The 
river is getting polluted due to mixing of untreated domestic sewage, disposal of 
industrial effluent, biomedical sewage, agrochemicals used in the field, mixing of 
crematorium ash, religious activities, and other sources like hotels, restaurants etc.  

 The river is getting polluted due to discharge of large amount of sewage carried 
out by four major sewers in the city such as Jayanti Nallah, Dudhali Nallah, Line Bazar 
Nallah, and Bapat Camp Nallah. Since most of the sewage is untreated, it increased the 
organic load of the river water. The river water becomes highly polluted due to toxicants, 
bacterial contamination, plastic, solid waste etc. Total population of Kolhapur city is 4.93 
lakhs, its water usage is 120 MLD and waste water without treatment remains is 100 
MLD. The industrial effluent coming from different small industrial units, foundries, 
spray painting units in Udyamnagar and tanners of Jawaharnagar alters the quality of 
river water. The groundwater quality also changes due to the industrial effluent. In 
Panchganga river basin the total number of industries is 2953, which generate 18.59 
MLD waste water without treatment. There are total 498 hospitals and dispensaries and 
31pathologicallaboratoriesinKolhapurcity. The untreated sewage about 1 lakh litres per 
day mixes into the river through nallahs, which is highly dangerous to the riverine 
ecosystem. There are about 49 servicing stations in the city which generates 49,000 litres 
of waste water. The quality of water alters due to oil and grease content, various 
petrochemicals colours, etc. The waste water coming from slaughter houses and fish 
markets are having high organic load which is directly discharged into the nearby sewer 
which finally ends into the river through nallahs. The sources like hotels, restaurants, 
hawkers, etc. also contribute for water pollution. At present, there are 41 servicing 
stations,1044hotels&restaurants, 2 slaughter houses, 76 meat shops and fish shops in 
Kolhapur, which generate 2 lakh litres, 1.49 lakh litres, 800 kg and 1000 kg per day 
waste water and solid waste respectively. Large quantities of agro chemicals are used in 
the agriculture in the upstream as well as surrounding areas of the river. The residues of 
these chemicals mix into the river due to excess use, flooding, heavy rainfall, excess 
irrigation etc. Many pesticides and chemicals when dissolved in the river water enter in 
the food chain. Studies have shown that many vegetables and fruits contain harmful 
residue of agrochemicals. Chemical fertilizers generate 78,244 tonnes solid waste per 
year. Pesticides generate 1,41,764 tonnes solid waste and 22,068 litres liquid waste per 
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year. It is 34,995 tonnes and 21,664 litres respectively for weedicides, and 6771 tonnes 
and 1828 litres respectively for fungicides. Crematorium ash is being one of the reasons 
of water pollution. There are four crematorium sites present in the city. Each year 
approximately 130 tonnes of crematorium ash pollutes the river water. Various religious 
activities during festivals produce solid waste in the form of nirmalya and idols are 
disposed. The idols made up of plaster of paris changes the physicochemical composition 
of water body. There are 12 sites in the city, where the nirmalya generated stands at 90 
tonnes per year, and idols number stands at 27,600 total a year (Kolhapur Municipal 
Corporation 2008-09).  

 The nature and extent of water pollution in Kolhapur city can be examined taking 
into consideration the necessary data and norms of water quality given by CPCB, New 
Delhi and WHO. 
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Table No. 11:  Water Pollution of Panchganga in Kolhapur (2000 to 2002) 

S
r. 
N
o. 

Paramet
ers 

Panchg
anga 
Ghat 
Near 

Dudhal
i Nalla 

Sams
han 

Ghat 

Shir
oli 

Pool 

Bali
nga 
Nall

a 

Baw
ada 
Nall

a 

Kala
mba 
Nalla 

Bali
nga 
Nall

a 

Baw
ada 
Nall

a 

Kala
mba 
Nalla 

1 

Biochemi
cal 
Oxygen 
Demand 

12 12 6 6 6 10 10.0 10 12 

2 
Suspende
d Solid 

20 20 40 40 40 20 80 40 60 

3 
Total 
Dissolved 
Solid 

- - - - - - 40 60 20 

4 
Total 
Solids 

120 14 180 140 120 180 120 100 80 

5 
Dissolved 
Oxygen 

2.5 5.7 5.4 6.4 6.5 6.8 6.1 5.8 6.9 

6 
Chemical 
Oxygen 
Demand 

24 20 12 12 20 16 18 18 20 

7 pH 6.5 7.15 7.35 6.35 6.45 6.75 7.10 7.12 7.08 

8 Chlorides 26 22 24 22 24 18 20 14 12 

9 Coliforms 16 16 16 16 16 16 542 16.06 348 

1
0 

Thermota
lerant 
Bacteria  

16 16 16 16 16 16 94 345 70 

Source : Environmental Status Report, Kolhapur Municipal Corporation From the data 
results in the above table it is revealed that water is polluted of Panchganga river at the 
locations from water sample is taken, which are Panchganga Ghat, Samashan Ghat, 
Shiroli Pool, Balinga Nala, Bawada Nala and Kalamba Nala. The comparison of norms 
of water quality given by CPCB, New Delhi, WHO with the actual results of water tested 
shows that the number of parameters of water quality have crossed their prescribed 
limits. The noteworthy are total solids, dissolved oxygen, chemical oxygen demand, pH, 
chlorides, coliforms, bacteria. And others are about to cross the prescribed norms, such as 
biochemical oxygen demand, suspended solids etc. It is clear that the problem of water 
pollution is existing in Kolhapur city to which that water is supplied.  

 The same more or less picture we get about the water pollution in the Nalla basins 
and Panchganga river in 2008. The necessary data is given in table below.  
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Table No. 12 : Analysis of Nalla Basins and River Water (2008) 

Sr. 
No. 

Effluent Samples/ Raw Water Samples  

Parameter
s 

Dudhali 
Nalla 

Panchga
nga Ghat 

Near 
Dudhali 

Nalla 

Jayanti 
Nalla  

After 
Confluen

t of 
Jayanti 
Nalla 

Line 
Bazaar 
Nalla 

After 
Confluen

t Line 
Bazaar 
Nalla 

Bapat 
Camp 
Nalla 

Confluen

1 Ph 7.07 6.8 6.99 6.90 6.65 6.78 6.74 

2 Chlorides 71.0 10.64 87.08 9.55 67.44 11.0 106.5 

3 
Total 
Solids 

368.0 164.0 574.0 134.0 456.0 142.0 698.0 

4 TDS 184.0 64.0 206.0 41.0 198.0 58.0 374.0 

5 TSS 184.0 100.0 368.0 86.0 258.0 94.0 324.0 

6 DO 0.25 0.6 0.0 0.50 0.0 0.20 0.0 

7 BOD 130.0 16.20 235.0 22.0 275.0 24.0 189.0 

8 COD 464.0 28.0 720.0 42.0 592.0 53.0 536.0 

9 
Oil & 
Grease 

210.0 81.0 261.0 78.0 20.40 84.0 376.0 

Source: Environmental Status Report, Kolhapur Municipal Corporation  

         It is always better to examine the latest status of water pollution in Kolhapur city taking 
into consideration the availability of the data. 

Table No. 13: Waste Water Analysis of Nallas in Kolhapur (2008) 

Paramete
rs 

Dudhali Nalla Jayanti Nalla Line Bazaar 
Nalla 

Bapat Camp 
Nalla 

Sep
t. Dec. Feb. Sep

t. Dec. Feb. Sep
t. Dec. Feb. Sep

t. Dec. Feb. 

pH 6.1 6.2 5.9 6.2 6.1 5.9 6.1 6 6 6.1 5.9 5.9 

Dissolved 
Oxygen 

1.7 0.1 0 0.9 0 0 1.3 0.1 0 0.8 0 0 

BOD 68 110 121 90 123 137 74 117 125 94 105 110 

COD 115 270 210 176 195 188 124 180 207 201 176 210 

Oil & 
Grease 

0.01
1 

0.05
7 

0.06
1 

0.01
0 

0.07
2 

0.01
7 

0.01
1 

0.01
7 

0.03
0 

0.01
3 

0.01
8 

0.05
1 

Total 
Solids 

980 380 288 
101
2 

300 693 
110
7 

700 814 90 700 810 



Lokavishkar International E-Journal, ISSN 2277-727X, Vol-III, Issue-I, Jan-Feb-Mar2014 

 

 w w w . l i i r j . o r g                                                      ISSN 2277-727X 
 

Page 44 

Total 
Dissolved 

Solids 
530 240 190 590 200 310 407 550 327 361 365 215 

Source : Environmental Status Report, Kolhapur Municipal Corporation     

 Panchganga River is polluted being supplied to Kolhapur city. The main cause is 
waste water nallas directly mix into Panchganga river and pollute its water. From the results 
of tested water, it is observed that water of nallas which mix into river is significantly 
polluted. The noteworthy parameters, which have crossed their prescribed norms, are pH, 
dissolved oxygen, oxygen demand, chemical oxygen demand, total solids and total dissolved 
solids.  

 Along with tap water, Kolhapur citizens also use bore well and well water, which 
requires assessing the quality of groundwater. Table below presents the necessary 
information about that.  

Table No. 14: Status of Groundwater in Kolhapur (2008) 

Parameters WHO 
Limits  A Ward B Ward D Ward E Ward 

pH 6.5 to 8.5 7.5 7 7.2 6.5 

Turbidity 5 0.3 2.27 1.2 3.2 

Colour Colourless  Colourless Opaque Colourless Colourless 

Alkalinity 200 116 104 110 176 

Hardness 75 8 10 20 16 

TDS 1000 680 200 350 28 

Chlorides 250 28.4 21.3 40.1 34.08 

Nitrates 45 10 7 13 8 

MNP 0/100ml 920 1900 80 2400 

Source : Environmental Status Report, Kolhapur Municipal Corporation 

 It is revealed that groundwater in different wards of Kolhapur city as per norms of 
WHO is polluted by mixing of waste and sewage water, hence the MNP shows an excessive 
contribution. And, therefore, groundwater in Kolhapur is polluted.  

Table No. 15: Exceedence Factor of Water Pollution in Kolhapur  
 

Sr. 
No. Pollutant Places 

Level of Water Pollution 

2005 2008 

1 Lead (Pb) Kolhapur High Critical 

2 Cadmium Kolhapur Critical Critical 

3 Copper (Cu) Kolhapur Critical Critical 
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4 Zink (Zn) Kolhapur High High 

5 Selenium (Se) Kolhapur Critical Critical 

6 Cyanide (Cn) Kolhapur Critical Critical 

7 pH Dudhali Nalla High Critical 

8 pH Jayanti Nalla High High 

9 pH Bapat Camp High Critical 

10 pH Line Bazaar Nalla High - 

Source: Environmental Status Report, Kolhapur Municipal Corporation 

 The exceedence factor of water quality in Kolhapur city shows that water quality at 
different places in Kolhapur is of critical and high intensity. Hence, it is clear that water is 
significantly polluted in the city. This demands due care to be taken by all the people in the 
city.  

Problem of Waste: Solid Waste   

 Solid waste management is becoming a major public health and environmental 
concern in urban areas of developing countries. The situation in India, particularly in the 
capital cities is severe. Government of India notified Municipal Solid Waste Management 
and Handling Rules in year 2001, under the Environmental Protection Act, 1986. The 74th 
constitutional amendment, enlists the obligatory functions for urban local bodies in the form 
of 12th schedule. It has strengthened the management of solid waste. Municipal Solid Waste 
(Management and Handling) Rules 2000 includes collection, segregation, storage, 
transportation, processing and disposal of municipal solid waste.  

 Total population of Kolhapur city according to 2001 census is 4.93 lakh, and 
projected to increase in next ten years is 5.79 lakh. The total solid waste generation in the 
city is about 150-166 metric tonne/day and per capita per day generation is 355-370 gms in 
2010. The dry and wet waste generation is approximately 35% and 65%. The sources of 
solid waste generation in Kolhapur city consist of domestic waste, road sweeping, 
commercial waste, industrial waste, biomedical waste, slaughter house waste, garden and 
park waste, and other solid waste. The details are given below.  

Table No 16: Solid Waste in Kolhapur  

Source Numbers Quantity in MT 

1) Households 1,10,000 40 

2) Slums 10,564 15 

3) Shops & Commercial 
Establishments 

11,286 15 

4) Street Sweeping - 20 

5) Markets 31 20 

6) Restaurants & Hotels 1053 10 

7) Stales (No. of Animals) 16,181 20 

8) Garden and Parks 52 10 
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9) Industrial Waste - 10 

10) Slaughter House 2 3 

Source : ESR, Kolhapur Municipal Corporation 

 In Kolhapur Municipal Corporation area, total solid waste generated was  
150 MT in 2001-02, of which the contribution of commercial markets was 15 MT, vegetable 
markets 25 MT, slaughter houses 5 MT,  hotels & restaurants 10 MT, industrial area 10 MT, 
and residential area 85 MT. Per capita solid waste generation stood at 250 grams per day. 

 Kolhapur Municipal Corporation (KMC) had given a contract of collection and 
transpiration of solid waste from city to RAMKEY Group Pvt. Ltd., Hyderabad. Door to 
door collection by 'Ghanta Gadi' (Belled Vehicle) is carried out by the company from 6 a.m. 
to 2 p.m.  At some places two separate bins are provided by company viz. green for 
biodegradable waste, and white for non-biodegradable waste. Total area covered for 
collection is 66.82 kms. City is divided into 11 sanitary wards and collection is done 
separately. The job of collection of solid waste is done by1565 sweepers and supportive 
staff. The number of dustbins used is 1688 including 937 RCC circular bins, 245 RCC 
rectangular bins, 22 dumpers, 20 RCC containers and 4 heaps. There are 22 collection 
vehicles containing 12 trucks, 6 tippers, 2 dumper places and 6 refuse collectors. The daily 
collection of 120 MT solid waste is done by these vehicles, whereas at some places 
collection is done twice a week, which amounts 45 MT solid waste from hotels and 
restaurants is done separately with nominal charges. Building construction work is a major 
problem as these building debris are disposed indiscriminately on road. Presently Zoom 
Biofertilizer Pvt. Ltd., company is segregating biodegradable solid waste and using it for 
making bio fertilizers. The non recyclable solid waste is sent for landfill site at Top 
Sambhapur. There is a legal binding for scientific disposal of biomedical waste as per rules 
of Government of India. The doctors from Kolhapur city in partnership started a biomedical 
waste treatment plant, DAS Enterprises in 2001. The company collects and transports 
biomedical waste from registered corporation, government, private hospitals, and 
dispensaries through close vehicles. The biomedical waste brought to the plant is treated and 
disposed off scientifically. 

 Kolhapur Municipal Corporation has not issued licenses to rag pickers for collection 
of dry waste. On an average, rag pickers collect approximately 10 kg of recyclable scrap per 
day and earn around 50 to 60 Rs. Zoom Biofertilizer Pvt. Ltd. is a solid waste management 
company producing and marketing natural and organic fertilizers and has its corporate office 
at Mumbai. DAS Enterprises is a biomedical waste management project that started in June 
2000 as a partnership firm by doctors to cater for medical fraternity of Kolhapur city. 
RAMKEY group is India's leading environment and waste management organization is 
engaged in collection and disposal of solid waste in Kolhapur city. Vermi compost pits are 
maintained by KMC at two places Rajendranagar and Salokhe Park, which are run by local 
organization of women on cooperative basis (Kolhapur Municipal Corporation 2008-09).   

Waste Water (Liquid Waste):  

 Kolhapur is situated on the banks of Panchganga river, flowing west to north east on 
the outskirts of the city. Topographically, there are four major natural drainage basins. Those 
use collecting storm water from the city and flowing to river Panchganga at different 
locations. These nullahs flow through the city. The nullah basins are separated by spurs 
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forming a natural drainage region carrying sewage to the river. These drainage basins and 
areas are: Jayanti nullah basin : 2357 ha, Dudhali nullah basin : 1650 ha, Line Bazaar nullah 
basin : 1004 ha, Bapat Camp nullah basin : 1671 ha.  

 Jayanti nullah is the main nullah running through city, while Gomati nullah is its 
tributary which mixes with it at Hutatma Park. The waste water from tanneries situated in 
Jawaharnagar is discharged into it. This nullah originates from Kalamba Lake and joins 
Panchganga River. Nullah is blocked near Dasara Chowk and water is pumped to STP at 
Kasaba Bawada. The average two days total sewage flow at this STP is 61 MLD. This is the 
largest catchment and accounts for more than 60% of the total sewage of the city. Dudhali 
nullah basin flows from Sakoli Corner. It contains many small drains and gutters. It carries 
sewage and domestic waste from the adjoining areas, agricultural run offs from the area 
using water from Rankala lake and water leaked from the system. It also collects the sewage 
from Phulewadi, Lakshatirth, parts of Shivaji Peth, Raviwar Peth etc. The average of two 
days low is15.73MLD. The sewage is pumped from here into a gravity sewer leading to an 
existing pumping station at Shahu Maratha Boarding for Jayanti nullah. The origin of Line 
Bazaar nullah is from Kasaba Bawada. It also carries sewage from the same area. The 
sewage from the Kasaba Bawada flows through this nullah. The nulla joins the river just 
upstream of the intake well in the river Panchganga, which supplies water to Bawada Water 
Treatment Plant. Bapat Camp nullah is on the eastern side of the Kolhapur city. The  sewage 
generated in this region flows to this nullah through small several nullahs. About 20 to 25% 
sewage finds its way to nullah and then into the river. A major branch of this nullah system 
is called Kawala Naka carries the major part of the domestic sewage. The main Bapat Camp 
nullah carries the discharge from the STP, while the Kawala Naka nullah carries the 
untreated sewage from the areas like Ruikar Colony, Mukta Sainik Vasahat etc. quantity of 
the sewage generated in the city is about 70 to 80% of the water supplied in the severed area. 
Except these, some small nullah present in the city are andgaiwadi, Panchganga Picnic Spot, 
Juna Budhwar Talim, Siddharthnagar, CPR, Rajhans Press, Behind New Palace, Raman 
Mala, Chhatrapati Colony, Vikram Nagar, which have significant effect on aquatic 
ecosystem. Most of these nullahs were in the form of streams which severed as fresh water 
source to the river Panchganga. But during last few years the streams are converted into 
sewers which have threatened the aquatic biodiversity. At present only about 30% (20 sq. 
km.) of the area of the city is covered under sewerage system that is only 20% of the 
Kolhapur city has separate sewerage facilities. So 50% of the population of the city is 
covered under sewerage network. Total water lifted for supply is in the range of 85 to 99 
MLD. Along with this, some amount of water is used from bore well and dug wells.  

 The sewerage network mainly consists of concrete pipes. Presently there are two 
pumping stations one at Jayanti nullah and one at Dudhali nullah. From these stations water 
is pumped to the STP situated at Kasaba Bawada, where primary treatment is given. Initially 
the STP at the Kasaba Bawada was designed for flow of 29 MLD. But now about 65 to 70 
MLD of sewage is pumped every day. Decentralized Waste Water Treatment Plant 
(DEWAT) unit at Isolation Hospital Staff Quarters, Kolhapur was commissioned in 2006 for 
the treatment of waste water, which comprises of settlers, baffle reactor, planned drain. This 
treated water is utilized for watering the hospital staff quarters garden and irrigation of 
nearby agricultural fields. The inadequate availability of sewerage system is contributing 
mainly to the water pollution problem in Kolhapur city. Hence, a project of Rs. 75.07 crores 
is submitted by the Kolhapur Municipal Corporation to Ministry of Environment and 
Forests, NRDC, New Delhi in January 2009.  
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IV) IMPACT OF ENVIRONMENTAL CONTAMINATION ON KOLHAPUR: COST 
OF ENVIRONMENTAL POLLUTION 

                     Environment has a special importance to all living things in general, and human 
beings in particular. Hence, environment protection is of vital importance. But the human 
activities, development activities, natural calamities contribute to the environmental 
pollution and thereby its degradation. The degradation of environment results in the number 
of evil consequences to be suffered by the important constituents of the environment like 
living things, human beings, production, productivity, land as well as physical materials. 
This poses a huge cost to be suffered by the society as a whole is an environmental cost. 
Environmental pollution and thereby environmental degradation being an environmental 
negative externality is not captured by the market mechanism and its working. Therefore, its 
costs are required to be suffered by the society as a whole, is exclusively important, but 
neglected aspect of studies in Economics of Environment. Hence, its calculation is of crucial 
importance, which enables the nature and extent of environmental cost to be suffered by the 
society as a whole. This provides incentives and encouragements to the society as a whole 
about environmental protection, conservation and preservation, which can help in avoidance 
or at least elimination of burden of environmental cost to be borne by the society.  

 As the concept of environment is broader and comprehensive, hence consequently 
the term environmental cost is also broader and comprehensive, which includes number of 
items in it. Therefore, it's defining and definition is of pivotal significance. The enormous 
growth in world economy, reflecting both population growth and rising affluence, is taking 
place on a finite planet. Consequently, the world is on an economic path that is 
environmentally unsuitable (Singh & Shoshodia, 2007). This is evident from the following 
indicators; falling water tables, increasing pollution of air and water, increasing degradation 
of land, food shortages, shrinking fisheries, and incidence of natural calamities, such as 
floods and droughts(Singh & Shoshodia, 2007). Environmental pollution, which degrades 
environmental quality and imposes the cost, may be defined as the environmental damage 
cost. It is evil consequences of the polluted environment impose costs on the society as a 
whole may be known as environmental cost. All types of environmental segments  such as 
air, water, noise and others create evil consequences, which impose an economic burden on 
the society is the environmental cost. The environmental cost is the sum total of the costs to 
be borne by the society such as health cost, agricultural damage cost, cost of damage of 
plants & trees, cost of damage of buildings, cars & fabrics, cost of damage of industries. 
There is worldwide consensus today that problems of environmental pollution and 
degradation have reached extremely serious proportions (Bhattacharya, 2006). There is 
global concern about the fact that the rate at which environmental and life sustaining 
facilities are being degraded will leave paltry little in a few decades or perhaps a century or 
two and this will mean the end of life on this planet as we know it(Bhattacharya, 2006)  

 Environmental pollution and thereby degradation in urban areas in the form of air 
pollution, water pollution, noise pollution, land degradation has severe consequences, which 
creates a significant environmental cost, which is to be borne by the society as a whole. The 
noteworthy evil effects of land degradation are unfavorable climatic conditions due to 
deforestation, salinisation of land, loss of cultivable land, decrease in fertile land, human 
diseases and health hazard, adverse effect on drinking water supplies, green house and global 
warming effects, fall in agricultural productivity, fall in rainfalls and drought conditions, 
starvation and malnutrition. Water pollution evil consequences consist of water borne 
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diseases such as dysentery, typhoid fever, cholera and hepatitis, reduction in utility for 
industry, fall in agricultural productivity, fall in availability of food resources, decline in 
aesthetic and recreational values, extermination of flora and fauna, teeth deformation, 
shifting of bones and paralysis, destroy of aquatic life etc. The major evil effects of air 
pollution include eye, throat, nose and irritation of respiratory tract, odour nuisance, increase 
in mortality and morbidity rate, asthmatic attacks, bronchitis, cardiovascular and pulmonary 
disease, disease of bone (fluorosis) and mottling of teeth, damage of plant species, fluoride 
poisoning of animals, death of animals and paralysis, plant damages in the form of yellowing 
of leaves, death of plant tissues, necrosis, adverse effect on buildings, fabrics, cars, 
greenhouse effects, global warming, etc. The evil consequences of noise pollution comprise 
of damage to hearing cells, sudden rupture of an eardrum, hearing loss, workers tire, fall in 
quality and efficiency, disturbance in oral communication, misunderstanding in information 
transmission, delayed action, circulatory problems, blood flow disturbances, irregularities in 
heart rate, lack of concentration, nausea, headache, insomnia, loss of appetite, peptic ulcer, 
tumour, adverse effect on pregnant mother, constriction of smaller blood vessels in fingers 
and eyes ( Santra, 2006).  

  All these evil effects of environmental degradation lead to environmental cost 
to be borne by the people or society. This environmental cost is necessary to study and 
estimate. Even it is difficult to study all the effects of environmental degradation and their 
cost estimates, it is possible to quantify some environmental evil effects and their economic 
costs on the society. The major categories of environmental pollution and degradation the 
present study has taken into consideration are air pollution, water pollution, noise pollution, 
and waste management. Likewise, the major items of environmental cost, which this study 
includes are health cost, agricultural damage cost, fisheries damage cost, plants & trees 
damage cost, industry damage cost, buildings, cars & fabrics damage cost. The primary data 
has been collected by administering a well structured questionnaire among in all 100 non-
random or purposive sample respondents from the Kolhapur Municipal Corporation (KMC) 
area divided into categories of environmental pollution such as air pollution, water pollution, 
noise pollution and waste management i. e. 25 each, which also gives representation to the 
different social strata such as teachers, corporators, citizens, servants, professionals etc.  

 Table No. 17:  A Profile of Respondents    

1. Educational Level of Respondents 

Sr. No. Level Frequency Percent 

1 Primary 16 16 

2 
Secondary & Higher 

secondary 
64 64 

3 Graduate 17 17 

4 Post graduate 3 3 

5 Others 0 0 

 Total 100 100 

2. Age composition of Respondents 

Sr. No. Age Group Frequency Percent 

1 1 - 14 0 0 
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2 15-60 96 96 

3 Above 60 4 4 

 Total 100 100 

3. Occupational Structure of Respondents 

Sr. No. Occupation Frequency Percent 

1 Service / Job 43 43 

2 Industry 6 6 

3 Trade 13 13 

4 Unemployed 9 9 

5 Students 5 5 

6 Profession 20 20 

7 House Wife 4 4 

8 Farmers 0 0 

 Total 100 100 

4. Sex Composition of Respondents 

Sr. No. Sex Frequency Percent 

1 Male 90 90 

2 Female 10 10 

 Total 100 100 

5. Income level of Respondents 

Sr. No. Income Frequency Percent 

1 Rs.1 to 1750 pm 20 20 

2 Rs.1750 to 5000pm 30 30 

3 Rs.5001 to 25000pm 39 39 

4 Above Rs.25000pm 11 11 

 Total 100 100 

6. Religious structure of Respondents 

Sr. No. Religion Frequency Percent 

1 Hindu 87 87 

2 Muslim 12 12 

3 Buddhism 0 0 

4 Jain 1 1 

 Total 100 100 

7. Social Stratification of Respondents 

Sr. No. Category Frequency Percent 

1 Open 56 56 
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2 SC 24 24 

3 NT 1 1 

4 SBC 7 7 

5 OBC 12 12 

 Total 100 100 

Source: Field Survey, 2011 

Total Environmental Cost on Kolhapur City:  

 The main purpose of the present research study is to estimate environmental cost and 
its various elements. Because it is the total economic burden, which people of the Kolhapur 
city have to be borne, due to environmental pollution and its evil consequences and impacts. 
The details about environmental cost on Kolhapur Municipal Corporation area is shown in 
table below. 

Table No. 18: Total Environmental Cost on Kolhapur City  

Sr. 
No. 

Factor 
Damage 

Cost 
(Rs.) 

Percen
t 

Study 
Period 
(Rs.) 

Cost on 
Working 
Populati

on 

Cost on 
Total 

Populatio
n 

Per 
Capita 
Cost 

1. Environmental  Cost 

1 
Health 
Cost 

508050 53 
508050
0 (53%) 

1459992
000 

24333200
00 

5080 

2 

Damage 
Cost of 

Agricultur
e 

80200 8 
802000  
(8%) 

2304948
00 

38415800
0 

802 

3 
Damage 
Cost of 

Fisheries 
95239 10 

952390 
(10%) 

2736048
00 

45600800
0 

952 

4 
Damage 
Cost of 
Plants 

44940 5 
449400  
(5%) 

1290426
00 

21507100
0 

449 

5 

Damage 
Cost of  

Building, 
Cars, 

Fabrics 

40212 4 
402120  
(4%) 

1155348
00 

19255800
0 

402 

6 
Damage 
Cost of 
Industry 

188000 20 
188000
0 (20%) 

5403120
00 

90052000
0 

1880 

 Total 956641 100 956641
0 (100) 

2748981
000 

45816350
00 9565 
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Source: Computed by the Researcher   

 Total environmental cost on Kolhapur city mainly consists of six constituents 
namely, health cot, agriculture damage cost, fisheries damage cost, plants & trees damage 
cost, damage cost of buildings, cars & fabrics, damage cost of industry. Total environmental 
cost on the people in Kolhapur Municipal Corporation area stood at Rs. 95.66 lakh for only 
the respondents under the study during the total study period. It is Rs. 274.89 lakh on 
working population of the city during the study period. And it stood at Rs. 458.16 lakh on 
the total population of Kolhapur city. Per capita burden of environmental cost is Rs. 9,565 is 
a thing, no doubt, of serious concern. The relative importance of different constituents shows 
that, health cost is dominant with 53% share, which is followed by industry damage cost 
20%, fishery damage cost 10%, agriculture damage cost 8%, plants & trees damage cost 5%, 
buildings, cars & fabrics damage cost 4% respectively. It is adequately clear that 
environmental contamination in Kolhapur city is economically significantly burdensome, 
which is a thing of serious concern.  

  Environmental Cost on Kolhapur City: Contingent Valuation Method 

 Contingent valuation method is an important method used to estimate costs and 
benefits of development projects in the context of the environment, as well as valuation of 
natural or environmental resources and services. Hence, the present study also applies 
contingent valuation method to compute environmental cost on Kolhapur Municipal 
Corporation area. The necessary information is given in table below.  

Table No. 19 : Environmental Cost on Kolhapur City: Contingent Valuation Method  

1. Willingness To Pay 

Sr. 
No. Item 

WTP 
(Per 

Year) 
Mean 

Total 
Populatio

n 

Per 
Capita 
WTP 

Study 
Period 

1 Air Pollution 
62400  
(2%) 

2496 
144518400

0 
2496 624000 

2 Water Pollution 
1904778 

(72%) 

76191 

 
441146584

80 
76191 19047780 

3 Noise Pollution 
142800 
(6%) 

5712 
330724800

0 
5712 1428000 

4 
Waste 

Management 
528000 
(20%) 

21120 
122284800

00 
21120 5280000 

 Total 2637978 
(100) 

105519 610955704
80 

105519 26379780 

2. Willingness To Accept 

Sr. 
No. Item 

WTA  
(Per 

Year) 
Mean 

Total 
Populatio

n 

Per 
Capita 
WTP 

Study 
Period 

1 Air Pollution 1885200 75408 436612320 75408 18852000 
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(46%) 00 

2 Water Pollution 
615600 
(15%) 

24624 
142572960

00 
24624 6156000 

3 Noise Pollution 
751200 
(19%) 

30048 
173977920

00 
30048 7512000 

4 
Waste 

Management 
805200 
(20%) 

32208 
186484320

00 
32208 8052000 

 Total 4057200 
(100) 162288 939647520

00 162288 40572000 

Source: Computed by the Researcher 

 From the data in above table, the contingent valuation method takes into 
consideration WTP/WTA for environmental degradation and damage cost and measures total 
environmental cost as well as its per capita. It is revealed that the citizens of Kolhapur 
Municipal Corporation are willing to pay Rs. 26.37 lakh a year to control environmental 
pollution and there bydamagetotheenvironment.On an average, they are willing to pay Rs. 
1.05 lakh. It is Rs. 610955.70 lakh from the total population, Rs. 1.05 lakh per capita, and 
Rs. 263.79 lakh for the study period by the respondents. Thus, only respondents are 
considered, environmental damage cost in Kolhapur Municipal Corporation area is Rs. 2.63 
lakh a year, Rs. 1,05 lakh per capita, Rs. 263.79 lakh for study period, and for total 
population, it is Rs. 610955.70 lakh for the study period from 2001-02 to 2010-11. It is 
dominated by water pollution (70%), waste management (20%), noise pollution (6%) and air 
pollution (2%).  

 Willingness to accept indicates loss of economic welfare due to environmental 
degradation and thereby environmental damage cost. The application of contingent valuation 
method shows that cost of environmental damage for the respondents is Rs. 40.57 lakh a 
year. It is on an average Rs. 1.62 lakh for the study period.  It is Rs. 405.72 lakh for the study 
period for only the respondents. It stood at Rs. 939647.52 lakh for the total population for the 
study period and Rs. 1.62 lakh per capita. It is dominated by air pollution (46%), which is 
followed by waste management (20%), noise pollution (19%) and water pollution (15%). 

 V) CONCLUSIONS AND POLICY SUGGESTIONS:  

   The present study examines the nature, extent and causes of environmental 
contamination in Kolhapur city and also computes total environmental cost along with its 
components. The major conclusions of the study are; The application of norms of air quality 
given by CPCB to the actual values of air quality in Kolhapur city reveals that the pollutant 
RSPM was higher than the prescribed norms. Hence, it is a prominent pollutant of air 
pollution in the city. The area wise analysis of air quality indicates that the concentration of 
RSPM has crossed its limit at Dabholkar Corner and Venus Corner. It is about to cross at 
Malkar Tikati, Parvati Theatre and Gangavesh in the context of SPM. Its further study 
indicates that air pollution does exist in commercial and industrial areas like Dabholkar 
Corner, and Mahadwar Road, but it is not in existence at University Campus, which is a 
silence zone. The other parameters of air pollution namely So2, Nox were within the 
prescribed norms. Thus, the problem of air pollution in Kolhapur city is contributed by 
vehicles and industrial activities mainly. The study of noise pollution in Kolhapur Municipal 
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Corporation area reveals that noise level in all categories of area have exceeded their limits 
prescribed by the CPCB. But it is significantly higher in residential, commercial and silent 
zone areas. More importantly, noise level was significantly higher in residential as well as 
commercial areas in the city, is mainly growing number of vehicles and their growing load 
during peak hours. Kolhapur is blessed with presence of Panchganga river traveling along 
the city. However, water quality and quantity in the river is more cause of concern than 
pride. The river is getting polluted due to mixing of untreated domestic sewage, disposal of 
industrial effluent, biomedical sewage, agrochemicals used in the field, mixing of 
crematorium ash, religious activities and other sources like hotels, restaurants, etc. The river 
is getting polluted due to discharge of large amount of sewage carried out by four major 
sewers in the city such as Jayanti Nallah, Dudhali Nallah, Line Bazaar Nallah and Dudhali 
Nallah,  The industrial effluents coming from different small industrial units, foundries, 
spray painting units in Udyamnagar and Tanneries of Jawaharnagar alters the quality of river 
water. The groundwater quality also changes due to the industrial effluent. The untreated 
sewage about 1 lakh litres per day mixes into the river through nallas, is highly dangerous to 
riverine ecosystem. The parameters of water quality of river water which have crossed their 
prescribed norms are total solids, DO, COD, pH, chlorides, coliforms, and others are about 
to cross the limits such as 1300, suspended solids. Groundwater in different wards of 
Kolhapur city as per the norms of WHO is also polluted by mixing waste and sewage water, 
hence the MNP shows an excessive concentration. Total solid waste generation in Kolhapur 
Municipal Corporation area is about 150-166 MT daily. The sources of solid waste in the 
area are domestic waste, sweeping, commercial waste, industrial waste, garden & park 
waste, and other waste. There are number of problems relating to collection and disposal of 
the solid waste in the city. The inadequate availability of sewerage system is contributing 
mainly to the problem of water pollution in Kolhapur city. Air pollution is an important 
problem the Kolhapur Municipal Corporation (KMC) has been facing. People from 
Kolhapur city have suffered from the number of airborne diseases, which is dominated by 
the diseases like synergic effect, throat irritation, eye irritation, headache, respiratory disease, 
bone diseases.  

               According to impact pathway approach, total environmental cost on Kolhapur 
Municipal Corporation area stood at Rs. 458.16 lakh on the total population, Rs. 9565 per 
capita, and Rs. 0.09 lakh a year, is no doubt, huge damage to the environment, and 
consequently huge environmental cost to be borne by the people of Kolhapur Municipal 
Corporation area is a thing of serious concern. It is dominated by health cost (53%), industry 
damage cost (20%), fishery damage cost (10%), agriculture damage cost (8%), plants & trees 
damage cost (5%), buildings, cars & fabrics damage cost (2%) respectively, indicates a wide 
variety, scope of the environmental damage cost in Kolhapur Municipal Corporation area. 
The present research study also has computed environmental cost through contingent 
valuation method in Kolhapur Municipal Corporation area based on willing to pay and 
willing to accept. On the basis of willing to pay, total environmental cost in Kolhapur 
Municipal Corporation area stood at Rs. 61,09,55.70 lakh and Rs. 1,05,519 per capita. It is 
dominantly contributed by water pollution (72%), which is followed by waste management 
(20%), noise pollution (6%), and air pollution (2%) respectively. It no doubt, huge 
environmental damage cost in Kolhapur Municipal Corporation area. The contingent 
valuation method estimates total environmental damage cost based on the willing to accept at 
Rs. 939647.52 lakh and Rs. 1,62,288 per capita, is a huge environmental cost in the 
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Kolhapur Municipal Corporation area. It is dominated by the air pollution (46%), waste 
management (20%), noise pollution (19%) and water pollution (15%) respectively.   

            Environmental degradation and thereby its evil consequences and bad impacts is a 
state level in particular and national level problem in general. Hence, an environmental 
policy at both the levels should be formulated and implemented to control environmental 
pollution, and protection and conservation of the environment. Polluter pays principle (PPP) 
should be implemented honestly and rigorously, which will, no doubt, help in the control of 
environmental degradation, and protection and preservation of the environment. Vehicular 
pollution is a major problem contributing to air and noise pollution, especially in the urban 
areas. Hence, a comprehensive transportation policy with emphasis on the control of 
vehicular pollution should be formulated and implemented by the state governments 
exclusively. Industrial activities also are significantly responsive for the environmental 
pollution comprising of air pollution, noise pollution, water pollution, as well as waste 
management. Hence, environmental pollution control provisions should be made in 
industrial policies at national as well as state level should be made and be enforced. The 74th 
constitutional amendment has assigned an additional responsibility of protection and 
preservation of the environment and ecology by the urban local bodies, municipal 
corporations and municipal councils. Hence, they should prepare a separate budget from the 
environment protection, and should implement.  
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