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Abstract : The validity of landfill gas models is an important problem considering that they are
frequently used for landfill-site—related policy making and energy recovery planning. In this study,
the Monte Carlo method was applied to an landfill gas generation model in order to enhance
conformity. Results show that the relative mean deviation between measured data and modeled
results (MD) decreased from 19.8% to 11.7% after applying the uncertainty range of
Intergovernmental Panel on Climate Change (IPCC) to the methane—generation potential and
reaction constants. Additionally, when let reaction constant adjust derived errors from all other
modeling components, such as model logic, gauging waste, and measured methane data, MD
decreased to 6.6% and the disparity in total methane generation quantity to 2.1%.
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Table 2. Each biodegradable waste disposed to LS2 from October 2010 to December 2014 and
factors and parameters used for modeling

Waste Food Paper Wood Textile Others S.S.
W (10°t) 4,948 9,521 352 1,262 845 3,577

L (Nm’ CHy/t) 117.1 239.1 116.0 215.8 109.3 16.1
& G M1 0.075 0.095 0.115 0.095 0.145 0.055
M2 0.185 0.060 0.030 0.060 0.145 0.055

solidified sludge

- 216 -



Vol. 33, No. 1 (2016) = FQA WHGA G wErEA MY mEo] P FF 5
Table 3. Measured and corrected methane generation data of LS2 (2005-2014)
(unit @ 10°Nm' CHu/yr)
Year Total Collection Incineration esrgirsf;f)%
2005 183,120 49,186 50,660 83,275
2006 175,069 47,957 47,491 79,621
2007 172,595 98,462 22,990 51,144
2008 161,973 115,934 0 46,039
2009 167,395 115,277 0 52,119
2010 137,744 114,018 0 23,725
2011 153,313 125,439 1,123 26,752
2012 158,781 151,731 2,248 4,803
2013 143,079 133,873 226 8,980
2014 134,127 128,380 1,003 4,745
The mobile incinerators were not operated for 2008-2010
Table 4. Random number generation range (RNGR) for Z, & based on M2
Methods Food Paper Wood Textile Others S.S.
IV 937~140.5 191.3~287.0 92.8~139.2 172.6~259.0 87.4~131.2 12.9~19.3
M_IPCC1 £ 0.178~0.356 0.089~0.125 0.036~0.071 0.089~0.125 0.107~0.178 0.069~0.044

M_IPCC2 £’ 0.123~0.247 0.050~0.070 0.027~0.040 0.027~0.093 0.109~0.181 0.045~0.075

1) £20% applied to L 2) IPCC uncertainty range
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Table 5. Optimum /7, & combination for M_IPCC1 and M_IPCC2
CH4 DGV.
Method (10°Nm?, (%, Food Paper Wood Textile Others S.S.
2005-2014) 2005-2014)
L 128.8 195.3 93.3 201.6 96.2 19.1
M_IPCCL 1695 1.7 k0344  0.096 0.046 0.116  0.156 0.053
L 140.2  231.0 95.4 250.3 114.4 17.3
MIPCC2 1,548 13.6 k024 006 003 009 011 005
Table 6. Modeled results by M_4.5_F and its optimum Z and 42
CH4 CH4
(10°Nm?, (10°Nm?, Food Paper  Wood  Textile  Other S.S.
2001-2048) 2005-2014)
L 139.5 192.8 106.8 258.9 96.6 14.8
3915 1,621 k2 0744 0086 0031 0176 0034 0034

Mean deviation (%)
CH, generation quantity (10% Nm?)
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Fig. 6. Random number generation range (RNGR) for & and modeled results. (a) RNGR for & and
minimum MD (b) optimum modeled results from each RNGR for 42 M_R2.5: modeled
result RNGR = 1/2.5~2.5 times & value), M_R4.5: modeled result (RNGR = 1/4.5~4.5
times 4 value), M_R6: modeled result (RNGR = 1/6~6 times 4 value).
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