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Abstract

Next to carbon dioxide, methane is the second largest contributor to global warming among anthropogenic
greenhouse gases. Methane is emitted into the atmosphere from both natural and anthropogenic sources. Natural
sources include wetlands, termites, wildfires, ocean and freshwater. Anthropogenic sources include landfill, natural
gas and oil production, and agriculture. These manmade sources account for about 70% of total global methane
emissions; and among these, landfill accounts for approximately 10% of total manmade emissions. Solid waste
landfills produce methane as bacteria decompose organic wastes under anaerobic conditions. Methane accounts for
approximately 45 to 50 percent of landfill gas, while carbon dioxide and small quantities of other gases comprise
the remaining 50 to 55 percent, Using the closed enclosure technique, surface emission fluxes of methane from the
selected landfill sites were measured. These data were used to estimate national methane emission rate from
domestic landfills, During the three different periods, flux experiments were conducted at the sites from June 30
through December 26, 1999. The chamber technique employed for these experiments was validated in situ.
Samples were collected directly by on-site flux chamber and analyzed for the variation of methane concentration
by gas chromatography equipped with FID. Surface emission rates of methane were found out to vary with space
and time. Significant seasonal variation was observed during the experimental period. Methane emission rates were
estimated to be 64.5+54.5 mgCHs/m%hr from KimPo landfill site, 357 4 +68.9 mgCH/m¥hr and 8.1+ 12.4
mgCH4/m¥hr at KwangJu (managed and unmanaged), 472.7 + 1056 mgCHy/m?/hr at JonJu, and 482 441140
mgCHa/m%hr at KunSan. These measurement data were used for the extrapolation of national methane emission
rate based on 1997 national solid waste data. The results were compared to those derived by theoretical first decay
model suggested by IPCC guidelines.
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Table 1. Selected landfill sites and sampling period for the surface flux measurements.

Sampling period

ampling Landfill amounts  Landfll are Landfill
Landfills e Gomy i percd ; 2 3
KimPo J block 4366,327 133 592 1993.7~1998. 12 1999.7. 8 1999.8.17 1999.12.26
Kwangla—1 - 2311577 213275 1993 ~ 1099, 7 1999, 7.12 1999.8.12 1999.12. 9
Kwanglu-2 - - 54,589 1989.7~1694, 12 1999.7.12  1999.8.12 1995.12.10
Jonju 1 block 374300 143,000 1997.9~1999. 7 1999.7. 1 1999.8.12 1999.12. 7
KuaSan 1 block 270,000 62,300 1996.4~1999. 11 1999.6.30 1999.8.13 1999.12. 8
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Fig. 1. Schematic of closed flux chamber.
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Table 2. Surface emission rates of CH. from the selected landfills during the experimental period.

. 3 2 ) . .
Landfills Period gCHym/hr tonCHyfyr  kgCHufton/ys Median Maximum Remarks
99/6/30 0.0611 713962 00164
~ 0.0763 89.1576 00204 )
90714 0.0099 11.5683 0.0026 Eg;ﬁ;;g'gégi} landfill area (m?) 133,392
Kimm Po 0.0058 6.7774 00016 o (AT For(3):0.0413  andill
99/8/12 - 0.1543 180.3017 00413 mean:[){}i'f':i For (1): 0.1543 amount{ton) 4,366,327
00/8/26 T it Jandfill years 55
99127~ 00797 93.1306 00213 4=V
99/12/26
99/6/30 0.0005 0.9341 0.0004
~ 0.0022 41102 00018
99/7/14 0.1549  280.3080 0.1252
0.0865 161.6070 0.0699
99/8/12 00161 300795 00130 Egiﬁ%gg;ﬂ landfill area (m?) 213275
Kwang Ju-1  ~ 23590 44072938 19066 o ATSY TS For (319066 landfil
(managed)  99/8/26 0.1062 1984123 00858 1O ) o For(1%:235%0 amount(ton) 2311577
0.0178 332555 00144  MeRnS0E Jandfill years 4
99/12/7 0.0403 75.2920 00326 4=V
~ 0.0959 179.1689 00775
99/12/26  0.9660  1804.7672 0.7808
04434 8283993 0.3584
99/6/30 0.0005 02157
~ 0.0005 0.2344
99/7/14  0.0001 00428
0.0005 0.2350
99/8/12 0.0014 0.6504
Kwang Ju-2 =7 0.0014 0.6504 For (1): 0.0014 For (1): 00335 andfill area(m?) 54,589
(unmanaged) 99/8/26 0.0032 15159 landfill years 7
0.0019 0.8942
99/12/7 0.0187 8.9184
~ 0.0335 160197
99/12/26 00276 132174
99/6/30 0.1279 160.1865 04277
-~ 00009 1.1320 0.0030
99/7/14 0.0045 5.6602 0.0151
0.0041 50943 0.0136
99/8/12 36714 45990518 1222805
~ 0.0009 10773 00029 For (3): 0.1716
99/8/26 02107 2639146 07047  For (1) 0.0513 landfill area (m?) 143 000
Jon Ju 25528 3197.8290 85380 meanof(3)  For(3):12.2805 landfill
0.0561 70+.2879 0.1877 mean=1.5812 For{1): 3.6714 amount (ton) 374,500
00192 239888 00641 sd.-35348 landfill years 2
99/12/7 04213 5277791 1.4093
~ 0.0138 172745 0.0461
99/12/26 00268 335217 0.0895
0.0465 582621 0.1556
02460  308.1593 0.8229
0.1609  201.6063 0.5383
99/6/30~ 00949 51.7858 02566
99/7/14 0.1021 557313 02762
99/8/12 0.0027 1.4517 0.0072
- 0.0040 21830 0.0108
99/8/26 00018 09823 0.0049  For (3): 0.0108 \
25032 1366.1328 67695  For(1):00040 £ oo oo, {ggggﬂma(mz) 62.300
Kun San 35120 19166506 94974 meanof 3y o3¢ 2497 170,000
00018 0.9714 0.0048 mean=13021 For(l):3. amount (ton) !
99/12/7  0.0019 1.0478 00039 s.d.=30840 landfill years 3
~ 0.0347 18.9429 0.0702
99/12/26  0.0092 5.0200 0.0186
0.0005 02620 0.0010
0.0029 15772 0.0058
Mean 03207 369.0553 09744  s.d.of (3)=26515
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Table 3. The summaries of CH, emission rates from flux chamber experiment and IPCC Guideline tor the first decay

model.
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