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Greenhouse Gas Emissions from
Municipal Solid Waste Management Case Study:

Nakhon Si Thammarat Municipality Landfill
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Abstract

The amount of greenhouse gas emissions from municipal solid waste management of landfill
areas in Nakhon Si Thammarat municipality was investigated. This landfill was received the solid
waste from 5 districts, i.e. Mueang Nakhon Si Thammarat, Tha Sala, Lan Saka, Phrom Khiri, and
Sichon. It was found that the total greenhouse gas emission from municipal solid waste
management was 1.78 tons-CO,/tonne-waste/year. The greenhouse gas was generated from waste-
collecting sites, transportation, and landfill. The amount of greenhouse gas emissions from the
waste-collecting site was 1.22 tons-CO,/tonne-waste/year. Mueang Nakhon Si Thammarat district
has the highest greenhouse gas emission from the waste-collecting site, 21.81 % of the total
emission from all sources. Total greenhouse gas emission from collection and transportation was
0.18 tons-CO,/tonne-waste/year. Mueang Nakhon Si Thammarat district has the highest greenhouse
gas emission from collection and transportation, 81.07 % of the total emissions from the collection
and transportation. Total greenhouse gas emission from landfill was 0. 38 tons- CO,/ tonne-
waste/ year. Municipal solid waste management of Nakhon Si Thammarat municipality has high

greenhouse gas emissions from waste-collecting sites and landfill sites.

Keywords: greenhouse gas; municipal solid waste management; emission of greenhouse gas
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Table 2 The composition of municipal solid waste in Nakhon Si Thammarat landfill

Composition of Percentages by weight per day

Averages S.D.
Municipal waste 1 2 3 il 5 6 7
Fruits, vegetables 37.36 36.50 37.50 37.10 36.90 37.00 36.90 37.04 0.31
Paper 11.52 12.00 11.65 11.78 11.39 12.00 12.77 11.87 0.46
Plastic 25.20 24.99 25.03 25.67 24.98 24.67 24.87 25.06 0.31
Clothing 9.49 9.34 9.55 9.23 9.16 9.43 9.30 9.36 0.14
Wood 4.74 4.56 4.71 4.38 4.59 4a.67 4.44 4.58 0.14
Rubber, leather 0.79 0.67 0.64 0.76 0.65 0.56 0.67 0.68 0.08
Glass 7.63 7.53 8.00 7.45 7.89 7.64 7.98 7.73 0.22
Metal 0.73 0.67 0.78 0.75 0.76 0.73 0.78 0.74 0.04
Stone, bone tile 1.14 2.10 0.70 1.20 2.30 1.70 0.49 1.38 0.68
Foam 1.40 1.50 1.45 1.34 1.29 1.60 1.80 1.48 0.17
Total percentage 100 99.86 100 99.66 99.91 100 100 99.92 0.13
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Table 3 Carbon emissions of municipal solid waste management from waste sources

Sources Organic wastes (tonne/year) Carbon emissions

(districts) Food waste Wood, green waste (keCO,/tonne,uete)
Sichon 1,372.32 148.36 275.78
Lan Saka 1,701.14 12.89 212.13
Thasala 2,064.98 0.00 245.45
Phrom Khiri 1,040.20 225.13 225.13
Muang 5,721.84 3,814.56 267.46
Total 11,900.48 4,200.94 1,225.95

Table 4 Carbon emissions of municipal solid waste management from transport waste to disposal

Sources Waste Average transport Fuel  [Carbon emissions|Carbon emissions

(districts) | (tonne/year)* |  distance (km) (liter)  |(keCO,/tonne, us0)| (tonneCO,/year)
Muang 12,590.66 11 27,532 5.89 74.20
Thasala 1,165.75 31 8,400 19.42 22.64
Lan Saka 488.5 27 5,760 31.78 15.52
Phrom Khiri 2,006.54 26 17,264 23.19 46.53
Sichon 2,210.29 75 31,620 38.56 85.22
Total 18,461.74 170 90,576 118.84 244.11

*Total waste is calculated from the amount of organic waste such as food scraps, fruits and

vegetables, and inorganic materials such as plastic, and glass.

2070



77 28 avvil 11 waadnieu 2563

5a15memansuazinalulad

Table 4 Carbon emissions of municipal solid waste management from landfill

Parameters Values Units
Solid waste landfill per year 90,153.02 tonne/year
Solid waste landfill capacity per year 1,081,836.24 tonne/year
Volume of CHy/Tonne, a¢e 17.92 keCH,/tonne, e
Convert methane to carbon dioxide 21.00 keCO,/ KgCH,
Greenhouse gas emissions from landfill 376.25 keCO,/ tonne e
The amount of diesel fuel used in engines running on landfill. | 144,000.00 liter/year
The amount of diesel used per ton of waste 1.60 liter/tonne, acte
Greenhouse gas emissions from the use of fossil fuels 4.31 keCO,/ tonne, uste
The total amount of diesel fuel used in engines running on
1,440.00 liter/year

landfill.
The amount of methane emissions from organic waste landfill 17.92 keCHy/tonne, uste
The amount of greenhouse gas emissions directly from solid

380.56 keCO,/tonne, a0

waste landfills

The amount of greenhouse gas emissions directly from solid
0.38 tonneCO,/tonne, e

waste landfills

Total greenhouse gas emissions from landfills 34,308.94 tonneCO,/year

*Carbon emissions of municipal solid waste management were calculated from the amount of

organic and inorganic wastes.
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