
ISSN (Print): 2328-3491, ISSN (Online): 2328-3580, ISSN (CD-ROM): 2328-3629 

              

American International Journal of  
Research in Science, Technology,  
Engineering & Mathematics 
              

 

         
 

AIJRSTEM 14-320; © 2014, AIJRSTEM All Rights Reserved                                                 Page 67 

AIJRSTEM is a refereed, indexed, peer-reviewed, multidisciplinary and open access journal published by 
International Association of Scientific Innovation and Research (IASIR), USA 

(An Association Unifying the Sciences, Engineering, and Applied Research) 

 

 

Available online at http://www.iasir.net 

 

 

Gaseous Emissions from MSW Dumpsites in Vijayawada 

Shaheda Niloufer 
1
, Dr.A.V.V.S.Swamy

2
, K.Syamala Devi

3
 

1
Asst Professor, Lakireddy Bali Reddy College of Engineering, Mylavaram, Krishna D.t., (A.P.), India 

2
Head, Department of Environmental Sciences, Acharya Nagarjuna University, Guntur, Krishna 

D.t.,(A.P.),  
3
Asst Professor, Department of Basic Sciences, GNITS, Hyderabad, (A.P.), India.  

 

 

I. Introduction 

MSW includes commercial and residential wastes generated in municipal or notified areas in either solid or 

semi-solid form excluding industrial hazardous wastes but including treated bio-medical wastes.  It consists of 

household waste, wastes from hotels and restaurants, construction and demolition debris, sanitation residue, and 

waste from streets. As per estimates more than 55 million tons of MSW is generated in India per year; the yearly 

increase is estimated to be about 5%. It is estimated that solid waste generated in small, medium and large cities 

and towns in India is about 0.1 kg, 0.3 – 0.4 kg and 0.5 kg per capita per day respectively. The estimated annual 

increase in per capita waste generation is about 1.33 % per year. The solid waste generation varies upon the nature 

of the place, activities and life style of the residents. [1]  

In India, the biodegradable portion dominates the bulk of MSW. This is mainly due to food and yard waste. With 

rising urbanization and change in lifestyle and food habits, the amount of municipal solid waste has been 

increasing rapidly and its composition has been changing. Unorganized, indiscriminate and unscientific dumping 

of municipal solid wastes is very common disposal method in many Indian cities which cause adverse impacts 

to the environment. Over the past few decades, composition of MSW in Indian mega-cities have recorded higher 

percentages of earth and inert materials (35–52%), varying degradable matter (35–84%) and lowest recyclable 

material (10–20%). Plastic content in MSW had rapidly increased in past and stabilized thereafter due to 

growing awareness and recycling practices. [12] 

Almost 70–90% of landfills in India are open dumpsites [13]. When solid waste (SW) is disposed in waste 

dumps and landfills; the organic material will be degraded over a longer or shorter period, ranging in a wide 

span from less than one year to 100 years or more. The majority of this process will be bio-degradation. 

Strongly depending on conditions in the site where the SW is disposed, this biodegradation will be aerobic or 

Abstract: Assessment of gaseous emissions from two municipal solid waste dumpsites at Vijayawada, Andhra 

Pradesh in India for the potential health impacts due to the emissions was the prime objective of the present 

study. A portable multi-gas analyzer of model MODEL_VEP_200 with RS 232 was used to monitor the soil 

gas and ambient air quality near the two dumpsites of Vijayawada. Specific parameters like CH4, NH3, CO, 

H2S, H2, NO2 and O2 were monitored for a period of three seasons i.e. winter(November 12 to February 13), 

summer (March 13 to June 13) and rainy (July 13 to October 13) a complete annual cycle. CH4 was recorded 

at both the dumpsites which were presently within the permissible limits. H2S is resulting in obnoxious odors 

to the residents near the dumpsites affecting the life of people. NO2 was within the permissible limits of Indian 

standards IS 10500. H2 and NH3 were below detection levels during the study period in the dumpsites.  
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anaerobic. The main degradation products are carbon dioxide (CO2), water and heat for the aerobic process and 

methane (CH4) and CO2 for the anaerobic process ([17], [18]). The CH4 produced and released to the 

atmosphere contributes to global warming and the emissions need to be estimated and reported in national 

greenhouse gas inventories under the United Nations’ Framework Convention on Climate Change (UNFCCC). 

The CO2 produced originates from biogenic sources (e.g., food, garden, paper and wood waste) and the 

emissions need therefore not be considered. The estimated global annual emissions from solid waste disposal 

sites (SWDS) are in the range of 20 - 40 million tonnes of CH4, of which the most comes from industrialized 

countries. This contribution is estimated to be approximately 5-20 percent of the global anthropogenic CH4, 

which is equal to about 1 to 4 percent of the total anthropogenic greenhouse gas (GHG) emissions. The 

emissions from developing countries and countries with economies-in-transition will increase in the near future 

due to increased urban population, increased specific (pro capita) municipal solid waste (MSW) generation due 

to improved economy and improved SW management practices. From the Annex I countries, the emissions are 

estimated to remain stable or decline over the next 10 - 20 years. [10] 

Compared to the west, the composition of municipal solid waste (MSW) in developing countries has higher 

(40% - 60%) organic waste. This would have potential to emit higher GHG’s from per ton of MSW compared to 

developed world. The research is scanty on the VOC levels in ambient air from open dump sites ([7], [3], [14]).  

There are no studies on the gaseous emissions from MSW sites in Indian cities except few studies at landfill 

sites of Bhandewadi in Nagpur and Amaravathi in Sukhali [1], Chennai city landfills ([12], [21]), Delhi landfill 

sites ([18], [26]). The present study is first of its kind in Andhra Pradesh. The monitoring of emissions from a 

dumpsite at Vijayawada has been taken up. This study not only serves as a basis in MSW monitoring in Andhra 

Pradesh also helps to develop indicators of degradation but also help to develop coordinates for future dynamic 

models. 

 

II. Study Area 

Vijayawada is the second largest city in the state of divided Andhra Pradesh, India, after Visakhapatnam, with an 

area of 261.88 km2 and population of 1,048,240. Vijayawada is surrounded by the Krishna River on the east and 

west and the Budameru River on the north. The northern, northwestern, and southwestern parts of the city are 

covered by a low range of hills, while the central, southwestern and northwestern parts are covered by rich and 

fertile agriculture lands with three major irrigation canals. The topography of Vijayawada is flat, with a few 

small- to medium-sized hills. The Krishna River runs through the city. These hills are part of the Eastern Ghats 

cut through by the Krishna River. The city generates solid waste of 650 Tons/Day. Generally low lying areas and 

outskirts of the city Vijayawada are used for the purpose of open dumping. The management of solid wastes in 

Indian cities like Vijayawada is largely unscientific and unsatisfactory. The uncontrolled dumping of urban 

wastes destroys the beauty of country side also there is danger of water pollution when the leachate from a 

refuse dump enters surface water or ground water resource. In addition uncontrolled release of landfill gas, 

burning of open dumps can cause air pollution. The main risks of human health arise from the breeding of 

disease vectors, primary flies and rats thriving in the exposed garbage and refuse dumps [24]. The two MSW 

dump sites at Pathapadu suburban region of Vijayawada and Ajith Singnagar are been selected for the present 

study. 

 

III. Materials and Methods: 

The two dumpsites of Vijayawada Pathapadu dumpsite (PPD) in the suburban region of Vijayawada and Ajith 

Singnagar dumpsite (ASN) were selected for the present study. Site descriptions are given below in the table 1.  
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Table 1 

Disposal Characteristics Pathapadu Ajith Singnagar 

Since when in operation (Years)  5 7 

Total site area (Acres) 2 106.6 

Disposal quantity(MT/day) 360 225 

Waste Disposal method Land filling Open dumping 

 

The two dumpsites i.e. Pathapadu dumpsite (PPD) and Ajith Singhnagar dumpsite (ASN) are studied for 

monthly monitoring of the emissions for specific parameters like CH4, NH3, CO, H2S, H2, NO2 and O2 was done. 

A portable onsite multi-gas analyzer of model MODEL_VEP_200 with RS 232 was used to estimate emissions 

from the dump and ambient air quality near the two dumpsites of Vijayawada. The probe of the multi-gas 

analyzer was inserted in the soil at different depths of the MSW dump for monitoring the soil gas sample. The 

sampling was done randomly at five identified spots at each dump site and the mean of the five places was 

taken. Standard deviation (SD) was also calculated for all the five places for the two dumpsites.  

  

IV. Results and Discussion 

The samples collected were at the two dumpsites. The sampling was done for complete three seasons of the 

annual cycle i.e. July 2012 to October 2012 was the monsoon season, November 2012 to February 2013 was 

winter season and March 2013 to June 2013 was summer season. 

People exposed to emissions may be at risk and may face serious chronic health hazard problems since it has 

been well proven by researchers that there was direct correlation between air pollutants and morbidity and 

mortality rate ([15], [6], [30], [11]). For example, a case report from North America found increased incidence 

of cancers of the liver, kidney, pancreas [16]. In contrast, there was no link found between the birth rates or 

health defects and nearby landfill activities was reported by various authors ([2], [28], [23] , [25]). 

Methane: The CH4 concentration was high ie 4.68% at PPD where 4.04% at ASN dumpsites during summer 

season. The methane concentration reduced in rainy and consecutively in winter seasons at PPD dumpsite. 

Whereas the methane concentration was constant during rainy and winter seasons at ASN dumpsite. The CH4 

was absent in the ambient air emissions taken from both the dumpsites. The results were in accordance with the 

earlier studies on landfill emissions ([18], [12]). Similar, findings were reported by [9] for landfill methane 

emission.  

The methane emissions were presently within the Indian standards at both the dumpsites. But in the near future 

due to the urban sprawl at the dumpsites there is possibility of methane accumulation in the study area. The 

flammability range for methane in air at atmospheric pressure and ambient temperature is 5 to 15% and the safety 

concentration limit for confined environments where people live or work is 1% in air (20% of the Lower 

Explosive Limit) [4]. Methane during migration into atmosphere may be diluted and therefore fall within the 

flammability range. Reference [18] reported that the people living near landfills expressed the fear of explosion 

due to accumulated methane gas.  

Carbon Monoxide: The CO emissions ranged between 0 and 8% by volume. The CO emissions were high 

during the summer season in both the dumpsites compared to winter and rainy seasons. The values were 

exceeding the acceptable levels in both the dumpsites. The CO value was higher in ASN dumpsite than PPD 

dumpsite in summer season. Higher concentrations of CO are the sign of oxygen-starved burning of the refuse 

[4]. As the PPD dumpsite is located in the residential area it may contribute to various health problems to the 

residents. CO causes headaches, dizziness, vomiting and nausea. Exposure to moderate and high levels of CO 

over long periods of time also been linked with increased risk of heart diseases.   
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Hydrogen Sulphide: The H2S emissions ranged between 2.37 and 47.81% at PPD dumpsite whereas 22.43 and 

48.93% at ASN dumpsite. The H2S emissions were found to be very high in both the dumpsites during summer 

season. The reason is that the dumpsites are active and receives garbage every day. A trend of decrease was 

recorded during rainy season followed by winter season at both the dumpsites. H2S even at low levels cause 

odour problems in the vicinity of the dumpsites. H2S is causing obnoxious odour to the residents in the study 

area. H2S is high in the ambient air samples due to combustion of solid waste at the ASN dumpsite. Hydrogen 

sulphide is highly toxic and affects the nervous system. It also has a repugnant odour and is highly flammable. Its 

odour threshold is comprised between 5 and 40 ppm. Above 50 ppm it paralyses the olfactory system, which 

makes it a particularly pernicious intoxicant. Concentrations above 400 ppm affect the nervous system and above 

700 ppm there is risk of death by respiratory failure [4]. Department of health, New York State Agencies have 

reported health impacts like eye, throat and lung irritations, nausea, headache, nasal blockage, sleeping 

difficulties, weight loss, chest pain and aggravation of asthma [29]. 

Nitrogen Dioxide: The NO2 emissions were high during winter followed by rainy and summer seasons at PPD 

dumpsite. Whereas, concentrations were higher during rainy and constant during summer and winter seasons at 

ASN dumpsite. The concentration of NO2 was higher at ASN compared to PPD dumpsite during rainy season. 

But the NO2 emissions were within the permissible limits. Similar findings were reported by [21] during their 

study where high emissions of NO2 during monsoon season were recorded due to enhanced waste degradation 

within fills due to rain water percolation.  In dumpsites open burning of the MSW which contains sulfur and 

nitrogen is most common and expected to emit SOx and NOx which may also be the reason of NO2 emissions in 

the study area  which is also supported by ([19], [20]).  Pulmonary tract irritation affecting functioning of 

lungs is the major symptom associated with NOx pollution ([27], [5]). 

Oxygen: The O2 monitored was depleting in soil gas samples during summer season in both the dumpsites   

which is considered as the indicator of anaerobic conditions in the MSW dump. The oxygen levels were high 

during winter followed by rainy season and decreased during summer at both the dumpsites. Comparatively the 

oxygen concentrations were very low at ASN than PPD dumpsite. This may be due to more compaction of the 

solid waste at the ASN dumpsite due to lack of dumping area. The standard oxygen levels of 20.09% by volume 

were found in the ambient air samples taken from the dumpsites.  

Table 2: Gaseous emissions November 2012 to October 2013(Mean ± SD) 

Parameter Stations Winter Summer Rainy 

 

     O2 (%) 

PPD 9.75±1.61 3.66±0.74 3.94±0.19 

ASN 4.63±0.67 0.41±0.11 3.8±0.08 

 

    CO (%) 

PPD 2.51±0.56 3.67±0.22 3.82±0.59 

ASN 2.51±0.39 4.12±0.38 3.78±0.45 

 

    CH4 (%) 

PPD 2.43±0.8 4.68±1.31 4.37±0.32 

ASN 2.54±0.22 4.04±0.32 2.22±0.54 

 

    NO2(ppm) 

PPD 1.5±0.45 1.93±0.31 2.75±1.39 

ASN 2.43±0.74 3.93±0.8 2.87±0.85 

 

     H2S(ppm) 

PPD 2.37±4.75 47.81±30.99 31.18±9.46 

ASN 22.43±9.15 48.93±20.96 33.5±4.41 

 

    H2 (%) 

PPD BDL BDL BDL 

ASN BDL BDL BDL 

 

    NH3 (%) 

PPD BDL BDL BDL 

ASN BDL BDL BDL 
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Table 3: AMBIENT AIR 

Parameter Stations Winter Summer Rainy 

 

     O2 (%) 

PPD BDL BDL BDL 

ASN BDL BDL BDL 

 

    CO (%) 

PPD 1.4±0.29 1.6±0.31 1±0.18 

ASN 1.32±0.29 1.55±0.12 1±0.16 

 

    CH4 (%) 

PPD BDL 3.75±7.5 BDL 

ASN BDL BDL BDL 

 

    NO2(ppm) 

PPD BDL BBDL BDL 

ASN BDL BDL BDL 

 

     H2S(ppm) 

PPD 23±4.67 20.82±0.95 20.67±0.45 

ASN 20±0.68 18.95±0.34 20.32±0.31 

 

    H2 (%) 

PPD BDL BDL BDL 

ASN BDL BDL BDL 

 

    NH3 (%) 

PPD BDL BDL BDL 

ASN BDL BDL BDL 

 

The H2 and NH3 were below detection levels in both the dumpsites during the study. But the studies by [21] at 

Chennai recorded the H2 and NH3 emissions in the ambient air at the dumpsites.  

The ambient air readings were very low or below detection levels for all the gasses except oxygen and carbon 

monoxide. This may be due to the dispersion of emissions and changing wind directions at the dumpsites.  

V. Conclusion 

The gaseous emissions at MSW dumpsites in Vijayawada were recorded during the study. The specific 

parameters like CH4, NH4, CO, H2S, H2, NO2 and O2 were monitored for a complete annual cycle. The 

parameters like CH4, CO, H2S, NO2 and O2 were identified at both the dumpsites. The CH4 and NO2 were 

within the permissible limits during the study period. The CO and H2S emissions were high during the study 

period. H2 and NH4 were below detection levels during the study period at the dumpsites. As both the dumpsites 

were near to each other i.e. within a distance of 4 Kms, same trend of changes in the emissions were observed 

during the study period. The research carried out has shown clearly that the gaseous emissions at the dumpsites 

are affecting the nearby local communities living near the dumpsites. Even though the pollutants are presently 

within the standard limits, there is possibility of the accumulation of methane in the near future due to urban 

sprawl. The dumping of MSW if continued in same manner it will slowly result in exceeding of pollution levels 

above standard limits of residential area. The gaseous emissions were high during the summer season and 

considerably less during the winter and rainy seasons. Greenhouse effect of methane, CO2 and other trace gases, 

result in long-term detrimental effects on human health. People living in surrounding areas complain about fires 

over the dump site, smoke, smell and unhygienic conditions during monsoon on approach roads and water pool 

in surrounding low laying areas.  

The dumping activities of MSW must be far away from the residential areas to minimize the impacts. Littering 

of waste at the dumpsites is resulting in high concentrations of H2S and NO2 emissions which must be strictly 

prohibited. A sustainable approach to the MSW in the dumpsites is the present need in every developing country. 
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