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ABSTRACT

Methane is a potent greenhouse gas and methane emissions from landfill sites have been linked to global warming.
In this study, LandGEM (Landfill Gas Emission Model) was applied to predict landfill gas quantity over time, and then
this result was compared with the data surveyed on the site, Cheongju Megalo Landfill. LandGEM allows the input of
site-specific values for methane generation rate (k) and potential methane generation capacity L, but in this study, k
value of 0.04/yr and L, value of 100 m*ton were considered to be most appropriate for reflecting non-arid temperate
region conventional landfilling like Cheongju Megalo Landfill. Relatively high discrepancies between the surveyed data
and the predicted data about landfill gas seems to be derived from insufficient compaction of daily soil-cover, inefficient
recovery of landfill gas and banning of direct landfilling of food waste in 2005. This study can be used for dissemination
of information and increasing awareness about the benefits of recovering and utilizing LFG (landfill gas) and mitigating

greenhouse gas emissions.

Keywords: LandGEM (Landfill Gas Emission Model), LFG (Landfill Gas), Cheongju Megalo Landfill
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Source : Barlaz et al., Methane Production from Municipal
Refuse, 1990.
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Table 3. Generation of Municipal Solid Waste Landfilled to Cheongju Megalo Landfill from Cheongju City and Cheonwon-Kun®

Combustibles Incombustibles
: . . Metals, .

Sum Garbage Paper Timber Leather Plastic etc. Sum  Briquettes . Soil  etc.

Ceramics
Cheongju  211.8 0.0 46.6 76.8 6.0 12.0 704 1023 0.3 0.0 52.1 499
Cheongwon  25.5 4.6 2.0 2.4 2.5 10.5 188 0.1 2.5 9.4 6.8
Total 237.3 4.6 48.6 79.2 8.5 80.9 121.1 0.4 2.5 61.5 56.7
(100%) (2%) (20%) (33%) (4%) T%)y  (34%) (100%)  (0%) Q%)  (51%) (47%)

*unit : ton/day
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Table 4. Captured LFG and LandGEM Prediction of Cheongju Megalo Landfill Gas™

Classification Landfilled waste

Captured LFG

LandGEM prediction of  Electricity generation

(ton)” (m/yr)” LFG (m’yr) (kWh/yr)
2001 year 145,071 - -
2002 year 152,897 1,140,000 -
2003 year 144,056 2,297,000 -
2004 year 141,631 4,381,811 3,339,000 5,471,620
2005 year 103,366 4,900,574 4,321,000 6,167,625
2006 year 110,377 5,343,735 4,963,000 6,906,229
2007 year 118,246 4,684,812 5,636,000 5,808,023
2008 year 188,000 estimation Now Capturing 6,344,000 Now Generating
2009 year Closed Capture Expected 7,025,000 Generation Expected
2010 year Closed Capture Expected 6,749,000 Generation Expected
2011 year Closed Capture Expected 6,485,000 Generation Expected
2012 year Closed Capture Expected 6,230,000 Generation Expected
Table 5. CH, and CO, Composition at Cheongju Megalo Landfill Site
o 2004 2005 2006 2007 2008
Classification

CH, CO, CH, CO, CH, CO, CH, CO, CH, CO,
Jan. 49 20 47 23 49 23 49 30 49 45
Feb. 50 21 46 22 49 24 48 30 48 46
Mar. 50 20 46 25 50 25 48 31 46 48
Apr. 50 23 47 23 50 26 48 30 47 49
May 51 20 50 21 50 27 49 34 48 50
Jun. 51 24 50 23 50 25 48 37 47 49
Jul. 53 24 51 22 50 28 49 36 48 50
Aug. 52 20 51 20 50 27 47 35 47 49
Sep. 51 20 51 23 49 28 48 31 48 50
Oct. 50 21 52 21 50 29 49 30 - -
Nov. 49 20 50 23 50 28 48 32 - -
Dec. 48 20 50 24 49 29 47 34 - -

*Source : Seohee Construction (Cheongju Megalo Landfill Gas Electricity Ltd.)

*unit : %
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Table 6. Temporal Variation of CH, Generation Rate at Cheongju Megalo Landfill
Classification 2004 year 2005 year 2006 year 2007 year 2008 year
Jan. 10,345 134,321 196,450 197,722 176,943
Feb. 76,567 114,809 188,239 119,136 160,285
Mar. 165,687 141,261 204,254 185,311 158,571
Apr. 155,322 149,528 205,508 179,423 155,154
May 176,304 185,236 204,164 186,440 173,744
Jun. 169,671 181,864 196,650 155,845 165,062
Jul. 190,204 203,099 202,639 147,219 106,559
Aug. 189,943 206,692 199,479 152,899 161,327
Sep. 182,328 192,172 134,573 147,746 161,544
Oct. 177,912 211,713 177,604 168,770 -
Nov. 164,854 143,979 192,226 162,214 -
Dec. 164,432 191,106 200,286 133,278 -
*Source : Seohee Construction (Cheongju Megalo Landfill Gas Electricity Ltd.)
*unit : m*/month
Table 7. Comparison of Cheongju Megalo Landfill Gas Composition
Classification Typical Landfil® 2004 year 2005 year 2006 year 2007 year 2008 year
CH, 45-60 48-53 46-52 49-50 47-49 46-49
CO, 40-60 20-24 20-24 20-25 30-37 45-50
N, 2-5 22-31 25-31 21-27 14-21 1-5
0, 0.1-1 0.1-1 0.1-1 0.1-1 0.1-1 0.1-1
NH; 0.1-1 - - - - -
Sulfides, Mercaptans 0-1 - - - - -
Trace Constituents 0.01-0.6 - - - - -

*Source :

- : No Data for Trace Constituents

* unit : % dry weight

Seohee Construction (Cheongju Megalo Landfill Gas Electricity Ltd.)
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Fig. 1. Prediction of Generation of Landfill Gas at Cheongju
Megalo Landfill by LandGEM.
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