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ABSTRACT 

 

Coal based Thermal Power Stations (CTPS) also called ‘pit head’ units if located near coal 

mining area occasionally face the criticism of being major air polluter due to its visible dust 

emission from tall stacks. A counter argument usually put forth by power plant operator is that 

mining activity being a surface level activity generates dust that disperse at human exposure level 

causes more air pollution in the vicinity of power plant unlike the elevated ducted emission, 

which travels far away under the impact of wind. This study aims to analyze the sources of air 

pollution in a region comprising coal mining, and power generation and attribute its contribution 

to the ambient air pollution. 

 

Chandrapur district in Maharashtra, India bestowed with large coal reserve of different grades 

feeds a 2340 MW power station is chosen for the study. Coal extraction, its loading, 

transportation, local trading, and combustion at domestic and industrial level releases large 

amount of pollutant at different temporal and special scales both at ground level and at elevated 

level. Considering the diverse nature of air pollution emission, it is challenging to identify the 

polluter in a pit head Thermal Power Station (TPS).  

 

Field reconnaissance survey was carried out to identify the possible sources of air pollution in the 

region. Based on visually identified sources and activities, the Chandrapur area is divided into 

two regions: one is ‘Padmapur’ which is having coal mine and the TPS, and the other is 

‘Ghugus’, 20 km away from Padmapur towards west having only coal mining, trading, transport 

and related activity. 

 

Gaseous criteria pollutant viz. SO2, NOx is excluded here due to its co-linearity among most of 

the source emissions. Due to resource constraint for the field intensive research work, Source 

Apportionment (SA) is restricted to Particulate Matter (PM) only. Samples of PM from emission 

sources and ambient air were collected using non-viable, Eight Stage Cascade Impactor (8-SCI) 

and analysed using SEM-EDAX.  
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Field observation and elemental data analysis revealed that from the viewpoint of source 

apportionment, the study area is different from any other earlier reported cases due to two 

reasons. Firstly, most of the sources are mixture of only two entities; coal (high carbon content) 

and native soil (high silicon and aluminium) and secondly, the receptors are strongly dominated 

by local sources (coal and soil) due to geographic proximity unlike an urban area where distant 

sources have equal chance to contribute to the ambient receptors. All sources and receptor PM 

have three common elements i.e. carbon, silicon and aluminium in different proportions thereby 

not letting identify any specific marker species for source attribution.  

 

Site-specific source profiles (chemical composition) are generated using elements and it is found 

that they are not distinctly different instead; they differ due to ‘gradually varying’ carbon, silicon 

and aluminium content. The source apportionment analysis is carried out using chemical mass 

balance (CMB) requiring selection of appropriate source profile and chemical species for fitting. 

Since the source profiles differ due to marginal variation of species content, selection of sources 

for fitting becomes a tedious task. This problem is solved by first performing cluster analysis of 

source profiles, which groups and separates source data in different clusters using distance 

matrix. Source profile selection becomes easy in subsequent CMB analysis. Seventy five percent 

of the chemically analysed samples showed presence of more than 45% carbon and remaining 

twenty five percent samples showed presence of more than 30% carbon. None of the ambient air 

PM sample showed presence of fly ash signature indicating that emission from power plant stack 

is not contributing to the ambient air of the study region. 

 

Source dispersion modelling using CALPUFF model is carried out in 48 km x 48 km domain, 

with MM5 generated meteorological data in 4 km x 4 km sub grid, for one-year. Source 

dispersion simulation is carried out for emissions from mine area, coal loading at railway yard, 

loading and unloading at coal trading centre, road dust re-suspension and stacks of TPS and small 

scale industries (steel, power). It is found that for most of the time the emission puffs from 

elevated sources of TPS travels outside the study area. The emission from small scale industries 

do not contribute much at ground level. The emission from area sources and road dust re-

suspension at ground level contributes significantly to the ambient air quality.  
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