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Abstract—The present study comprises the measurement of total 
volatile organic compounds (TVOC) and individual VOC (benzene, 
toluene, ethylbenzene, m/p-xylene and o-xylene) in ambient 
atmosphere of Ghazipur landfill site located in NCR of India. Real-
time monitoring was done for TVOC using a data-logging photo-
ionization detector. In addition to this, the National Institute for 
Occupational Safety and Health (NIOSH)-1501 standard method was 
used for individual VOC measurements by Gas Chromatograph. The 
mean levels of TVOC exhibited concentration of 363.8 μg/m³ for 
Ghazipur solid waste landfill site. On the other hand, ΣBTEX showed 
the values of 99.1 μg/m³ during the whole observation period. It is 
noticed that the levels of TVOC were found to be higher during the 
morning, lower in mid-day and again increased during evening 
hours. Among the individual VOC, toluene and benzene had 
significant concentration as compared to the other studied VOCs. 
Winter was found to have higher concentration of VOCs as compared 
to summer. OFP were observed to be higher during winter as 
compared to summer at landfill site. The contribution of m/p-xylene 
and benzene exhibited the highest and lowest to the OFP. 
Distribution of emission sources in and around the solid waste 
landfill site and the prevailing meteorological conditions could be the 
reason for the seasonal and diurnal variability. After performing 
correlation analysis, strong positive correlation has been noticed 
among BTEX during winter as compared summer which suggested 
similar sources of VOCs. To manage the increasing menace of the 
solid waste, there is need for short and long term strategies, proper 
implementation of acts, rules and regulations made by the 
government bodies from time to time, along with it there is need to 
take step to make public aware and change their attitude towards the 
environment.     
 
Keywords: Solid waste, Landfill site, TVOC, BTEX, OFP, 
Correlation analysis. 

1. INTRODUCTION 

Municipal solid waste (MSW) landfill sites are the sources of 
various organic and inorganic materials such as liquid, solid 
and semi-solid forms. Solid waste mainly comprise packing 

materials, food containers, biodegradable wastes, oils, 
cleaning products, acids, pesticides, solvents, acids etc. [1]. 
MSW landfills of urban areas exhibit acidic anaerobic 
fermentation which releases various gases namely methane, 
carbon dioxide and non-methane volatile organic compounds 
(VOCs). The released VOCs from dumping sites include 
aromatic, oxygenated, chlorinated and sulfur containing 
hydrocarbons [2, 3]. It leads to diffusion of VOCs into the 
atmosphere resulting in odorous nuisances and toxic organics 
which has growing concern among the scientific community 
for the last few decades. 

Diverse kinds of VOCs have an important role in ground level 
ozone (O3) and secondary organic aerosol (SOA) formation. 
Apart from this, emitted VOCs from landfills are also known 
for various environmental impacts (unpleasant odors, poor air 
quality, health problems). The number of VOCs released from 
MSW landfill sites may vary between 38 and 60 from winter 
to summer [4]. The contribution of emitted VOCs from 
landfill sites is usually below 1 % (by volume) of the total 
landfill gas emissions but their adverse impacts on the 
environment are not negligible. Number of chlorofluorocarbon 
compounds from landfill sites also have crucial role in 
stratospheric ozone depletion and greenhouse effect. It 
exhibits long range of toxicological effects in terms of short-
term and long-term exposure [5]. Health problems include 
airway irritation, nausea, chronic bronchitis and 
gastrointestinal problems [6, 7]. Some of the emitted VOCs 
are known to be potentially mutagenic or carcinogenic to 
waste collectors and nearby living habitants. Continuous 
exposure for longtime to these VOCs odors could lead to 
undesirable mental and physiological reactions [8]. 

The generation of MSW in major cities of India varies in the 
range of 0.2 to 0.6 kg/capita/day [9]. The major portion 
approximately 94 % of the total MSW is used for landfill 
while rest is processed. Due to negligence and 
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- To promote short and long term strategy to achieve 
sustainable development. 

So to deal with increasing solid waste pollution in Indian 
cities, we require short term and long term integrated 
approach. 

4. CONCLUSIONS  

The present study attempts to find out the temporal variability 
of TVOC and individual VOC (benzene, toluene, 
ethylbenzene, m/p-xylene and o-xylene) at Ghazipur landfill 
site of National Capital Territory, Delhi. Along with spatio-
temporal analysis, the study also tries to find correlation 
among the studied VOCs in two different seasons. In addition 
to this, how the meteorological variables influences the 
concentration of TVOC and individual VOCs were also 
examined and their Ozone formation potential. Results 
showed that the level of TVOC and individual VOCs were 
observed to be higher in winter as compared to summer due to 
higher atmospheric stability. The levels of TVOC was found 
to be increasing from the morning hours and attained peak 
around 10 to 11 A.M. and again decreased in the daytime and 
again increased during evening hours. Toluene was found to 
be most dominant contaminant among studied VOCs. Next to 
toluene, benzene had also found in significant concentration. 
After performing correlation analysis, strong positive 
correlation among studied VOCs has been noticed during 
winter as compared to summer. On the analysis of MIR, the 
OFP were observed to be higher during winter in contrast to 
summer at both sites. The contribution of m/p-xylene and 
benzene exhibited the highest and lowest among studied 
VOCs at the selected sites. Due to high emissions of TVOC 
and individual VOC, some necessary steps and proper 
management of solid waste at the city and landfill site is 
needed by the local and state governments to cope of the 
hazardousness of VOCs in NCR, Delhi.  
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