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Abstract: with increase in population the amount of energy need also increases simultaneously the amount of waste generated
also increases enormously. India, the second largest populated country in the world is also the second largest consumer of
energy. About 70% of energy production is from fossil fuels. India’s energy consumption is said to grow 4.2% by the year 2035.
Due to need for more energy, our country plans to extract methane from ground by a method called hydraulic fracturing which
will lead to severe environmental degradation. This paper describes how the method of methane extraction from solid waste acts
as an effective alternative against methane production from ground and also explains the environmental benefit associated with
it.
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L. INTRODUCTION
India is rapidly industrialized and its population is also increasing at a fast rate. Urban areas cover nearly 31.2% of population.
Many metro cities have population which exceeds ten million. The industrialization and population growth results in production of
waste in enormous quantities. Waste generated in urban cities are more complex in its constituents and it is difficult to separate and
dispose it effectively. Therefore wastes are collected and dumped in open areas in huge piles in million tones every day. On the
other hand earth’s climate is changing abruptly and there are many disasters occurring worldwide. Human activities are one of the
causes for the climate change. Greenhouse gases (GHG) are getting trapped in the atmosphere due to human activities and this led to
the change in climate system since 1950.Intergovernmental Panel on Climate Change (IPCC) reports that— “Human influence on the
climate system is clear, and recent anthropogenic emissions of GHG are the highest in history. Recent climate changes have had
wide spread impacts on human and natural systems. The risks of abrupt or irreversible changes increase as the magnitude of the
warming increases”. And the world is shifting towards using renewable energy and creating sustainable environment. Hence it is
essential to arrest the emission of greenhouse gas from wastes and to find an effective alternative for the energy requirement and
fossil fuel extraction from ground as it leads to GHG emission and global warming.
(Fig. 1) The figure below shows the globally averaged GHG concentrations.
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Fig. 1.Globally averaged GHG concentration
Data Souce ; Climate Change 2014 Synthesis Report Summary for Policymakers
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1. METHANE
Chemical formula for methane is CH, .Lifetime of methane in atmosphere is 12 years and has a global warming potential of 28-36.
Though methane has a shorter lifetime than carbon -di- oxide (CO,), its global warming potential is much higher than CO,. Human
activities contribute to 10% of green house gases. However methane is a valuable fuel gas. It is colourless, odourless clean fuel
having energy content of 802.3 KJ/mol or 50 MJ/Kg .combustion of methane produce carbon-di-oxide and water.
CH,+ 20,~> CO, +2H,0

Methane is one of the major reasons for the rise in global temperature. The figure (Fig. 2) below represents the global atmospheric
concentration of methane from 1950 to 2015.
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Fig. 2 Global atmospheric concentration of methane over time
Data Source: Compilation of five underlying datasets.www.epa.gov/climate-indicators for specific information.

111.SOURCES OF METHANE
Majorsource of methane production is from to anaerobic decomposition in
Natural wetlands
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Emission from livestock
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Fossil methane emission during exploration & transportation
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Fig.3.Human Sources of Methane emission

IV.GHG FROM WASTE
India emitted 1727.71 million tons of GHG in atmosphere in the year 2004. Total emitted methane was 20.56 million tons out of
which 4.27 million tons is from energy sector and 2.52 million tons is from waste sector. Methane is release as a by-product during
anaerobic decomposition of organic waste present in waste water and solid waste. The organic matter present in them is degraded by
methogenic bacteria under suitable conditions. The waste water from domestic, commercial and industrial sources when disposed
untreated releases methane under anaerobic condition. 45 million tons of waste water generated releases 1.9 million tons of methane
in India. Industries are responsible for about 955 of methane emission from waste water in India. Since effluent from sugar, beer,
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meat producing industries are rich in organic constituents. Domestic waste water is a dominant source of methane in India
contributing 40% of total CO, equivalent emission from waste sector. 38% of methane is from disposal and treatment of industrial
waste and 22% is from MSW disposal. Figure(Fig. 4)represents GHG emission from waste in million tonnes of carbon-di-oxide
equivalent.
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Fig.4.GHGemission waste inmillion tonnes of CO,equivalent
Data Source: Report INCCA and Network for preparing the Greenhouse Gas Emissions — 2007.

V. GHG FROM MUNICIPAL SOLID WASTE
The amount of waste generated per capita goes on increasing nowadays. India is producing more than 100000 metric tons of solid
waste per day. Mumbai being the top producer with 9000 mt/day, Delhi 8300 mt/day and Chennai alone release 0.12Gg/ year of
methane.
In developing countries like India, waste are treated and properly disposed only in few cities but are thrown & disposed improperly
or collected as open dumping where methane escapes into atmosphere raising global temperature. Moreover this kind of improper
disposal results in odour, anaesthetic places, origin for several germs, hub for mosquito production and other related diseases.

VI.LAND FILL GAS
Landfills are the final way of disposing waste after several processes like segregation, size reduction, etc. The proper management
of these waste in the landfill will yield gases called LFG. LFG composed of 45% -60% methane and 40-60% of CO, and other trace
gases. Landfill undergoes four phases of bacterial decomposition. During the final phase it releases LFG with 45-60% methane at a
stable rate (Fig. 5). The gas will continue to emit for 50 or more years after waste is placed in landfill depending upon its content. It
requires suitable factors like composition of waste, age of refuse, presence of oxygen, moisture, pH and temperature.
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Fig. 5.Production Phases of typical of landfill gas
Note: Phase duration varies with landfill conditionData Source: EPA 1997
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VII. BENEFITSOFLFG
A. Reduce GHG emission
B. Reduce air pollution by offsetting use of non-renewable resources
C. Create health and safety benefits
D. Benefits community and economy
E. Reduce environmental compliance cost

VIIl.  HCISSUE
The need for energy increases with increase in population. India relies on fossil fuels for its energy production and it obtains 60% of
energy from coal. Owing to the need for more energy India decides to extract HC from 44 locations across the country through a
process called hydraulic fracturing. The process requires about 12.15 gallons of water per minute and tons of sand which will lead to
severe environmental degradation such as depletion of groundwater and sand. As agriculture is the backbone of our country the
farmers who depend on the land will be affected as this process would make the land uncultivable due to water depletion and if there
is accidental spill of oil & chemicals over the land.

IX.HC FROM GROUND VS HC FROM WASTE
Methane from ground yields 1Billion tons pey year whereas 1.5 billion tons per year from organic decomposition of waste. After
methane production the residue can be used as rich manure. Over 90 lakh tons of manure can be used for fertilizing 45 lakh acre of
agricultural land.
The anaerobic decomposition of solid waste gives methane. One ton of organic waste yields 40 kg methane depending upon its
nutrient content which could fill two LPG cylinders. Cellulose and hemicelluloses are principle biodegradable constituent of refuse
accountable for 91% of total methane production.

X. CONCLUSION
We are producing tons and tons of waste everyday and simply throw it as open dumping and letting the methane gas to escape into
the atmosphere to increase the temperature of earth. On the other hand we are extracting methane from ground causing heavy impact
to people, earth, water resource, environment and climate. Producing methane from waste will prevent global warming, helps in
efficient waste management with social, economic and environmental benefits. Thus we could get cleaner, safer, odourless
environment by proper waste disposal and management.
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