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Abstract

Recently almost wastes except recycled garbage are dumped into landfill site in Korea. Landfills are significant

sources of methane and carbon dioxide. In addition to CH, and COs, a small mount of nonmethane organic

compounds (NMOCs) are produced. NMOCs include reactive volative organic compound (VOC) and hazardous air

pollutants.

LAEEM (Landfill Air Emissions Estimation Model) developed by Control Technology Center, U.S. EPA is used
to estimate a mount of landfill gas from all landfills. As the result, landfill gas 4,121,000 ton, carbon dioxide

2,951,000 ton, methane 1,1120,000 ton are estimated as emissions from all landfills in Korea.

Key words : LAEEM (Landfill Air Emissions Estimation Model), Landfill Gas Emission, CH, emission
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Table 1. k and L, value by CAA and AP-42 defaults

in LAEEM.
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Table 2. The Waste Treatment in Nangi Landfills. (9] E (wiw))
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Table 3. Comparison of LFG estimations by LAEEM and other studies.
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Fig. 1. Temporal variations of LFG from Nangi landfills in Seoul.
Table 4. Estimation of Hazardous Air Pollutant Emissions from Nangi Landfills by LAEEM (1998). (ton/year)

Emission

Emission

Chemical (tonyear) Chemical (ton/year)
1, 1, 1-Trichloroethane (HAP) 1.34 Dichlorofluoromethane (VOC) 5.65
1. 1, 2, 2-Tetrachloroethane (HAP/VOC) 39 Dichloromethane (HAP) 25.44
1, 1, 2-Trichloroethane (HAP/VOC) 0.28 Dimethyl Sulfide (VOC) 10.18
1. 1 -Dichloroethane (HAP/VOC) 4.87 Ethane 5599
1. 1 -Dichloroethene (HAP/VOC) 0.41 Ethanol (VOC) 26.25
1. 2-Dichloroethane (HAP/VOC) 0.85 Ethylbenzene (HAP/VOC) 10.25
{. 2-Dichloropropanc (HAP/VOC) 043 Ethyl Mercaptan (VOC) 1.63
2-Propanol (VOC) 63.07 Ethylene Dibromide (HAP/VOC) 0.004
Acetone 8.53 Fluorotrichloromethane (VOC) 2.19
Acrylonitrile (HAP/VOC) 7.03 Hexane (HAP/VOC) 11.86
Benzene (HAP/VOC) 18.16 Hydrogen sulfide 25.34
Bromodichloromethane (VOC) 10.74 Mercury (HAP) 0.001
Butane (VOC) 6.12 Methyl Ethyl Ketone (HAP/VOC) 10.71
Carbon Disulfide (HAP/VOC) 0.93 Methyl Isobutylketone (HAP/VOC) 392
Carbon Monoxide 82.71 Methy! Mercaptan (VOC) 2,51
Carbon Tetrachloride (HAP/VOC) 0.01 Pentane (VOC) 4.97
Carbonyl Sulfide (HAP/VOC) 0.62 Perchloroethylene (HAP/VOC) 12.95
Chlorobenzene (HAP/VOC) 0.59 Propane (VOC) 10.25
Chlorodifluoromethane (VOC) 2.35 Toluene (HAP/VOC) 3184
Chloroethanc (HAP/VOC) 1.69 Trichlorocthene (HAP/VOC) 7.76
Chloroform (HAP/VOC) 0.06 t—1, 2-Dichloroethene 5.77
Chloromethane (HAP/VOC) 1.28 Vinyl Chloride (HAP/VOC) 9.61
Dichlorobenzene (HAP/VOC for 1, 4 isomer)} 0.65 Xylene (HAP/VOC) 2691
Dichlorodifiuoromethane (VOC) 39.76

* HAP (Hazardous air pollutant), VOC (Volatile organic compound)

# 7ol LAEEME ol §3te] A& v vl
AN W& w571 EES 9,698
(19965 2.2 F45e} o] % 71& A7Asks) vm

gz A A 143 A5 &

st Rl GAENYAE AT S 9
S719gEe) o WERYL T 4 A

LAEEMI.12 nleet8-7] 22 & 47702 7]

ol
j:_)_(:
1)
z
o



LAEEMel| 218 A5 w3 7hs e 4ol oja o7

FEAER PR3] &S AT S gl
o] ol4sbe] 19981 A mef Y Aol A A S}
FaA 7 ed A wEakS FAYse = 490 2
ohod X e A v o] FREGA T A g

503

W (YR ) AR AW B 2 g
st o, 1996 RE . ARA #7123} Abeiguy
3 NAAN RS TR AL B 2R
o752 Eohgiakel A A 2l shich.

fral = 7] e 24 ) %}m}" o) A7gdEe] vl A=t 2#)7]) WA ] W2tz g LAEEMe] ¢
EHa glew ol gresw ARZE A&He]  Hite]l AwMa wWEHE CH, COn H24 §7)
Mol w71l dge & dles FAdct ael SE(vOCS)F WAl Bl F S| edE
M oA s A AEAe F2 dvled Hed Al widake FASH & 63 2o} oo wpaw
oz Fw=o] He)7t Foslctn Aekgle) 19961 A=k 222 7] s Ao A FAY 3= vh R ha
o FEE AI2ITEEC o] FollA] o) Abstrbar)
3.2 BF Az fEotA gl =Y 295.7FE, WEke] 112.0%HE. nivligl §-7] 84 o)
LAEEME el8ste] fejuie} A= 2e7] oy 48%k2o=s FARQCh drks 2 CHe 0y
Aol s e FAsdd AR #E AeEz vasw 23 29 g
1987 ~19961 100 gake] -2jufet A whsiz] a8 2¢M F 5 Rl Mg A7R el

u

€ Wdez d=w elgEs zabele] slEEl HR dAEke] HA S 2 ok A2 mey) &
ok 55 AS A=) A= wf3 e s}l R 40%E A ARse Mg 2] )
199107b2]) A-gAje] ke 7] Mg x Hako] Me A E i) HelHga o
= iRl shE R 1992 B A ® 7] = Aol A whAlelE tirpe
Aot Az e Aol il Eglem, o] F 1994 wgIR]el] w)HE 7] W]}

o

1% 4
2717k 24

dOREE Ax AR wEE s o o F 6ol M FA g upe} o] 19961 M 227
F 19954 AT shel] ol pxAHAAE AN EEHE WeSe (25EoR 235
Al His o] 27 s ake] NgAlNA A Ed H HURET MeiRguRo] A4 gty
712 lAAR o)k Fokske oz Almel T gl A EAA, 1996 weishd s-eve} W)
delE e =gk 2] viglake] Al =) 8 s wAe) £ wiEYe wA 2 r)e g oy
ZIERFAA WEg kel 199557k A]= o o)Bd FA= om vle AA oz o AbEg.

(1,000 ton/year)

Table 5. The Status of Landfill Treatment.

SR
\\ 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

TR s
A -EEY A 9,840 10,420 10,633 10,802 10,921 720 0 0 0 0
A} o] Al 2,083 2,493 2,801 2,996 3,117 3,113 1,762 1,641 1.425 1,513
of] -3 At 1,173 1.376 1,466 1,539 1.534 1,424 1,300 1,349 1,362 1,259
Q)M gl 1,406 1,433 1,607 1,774 1.756 1.182 1,319 1,397 8.416 4,888
gpz ko X 686 621 679 695 772 763 595 491 487 408
o} A o3 A 0 0 548 579 602 696 615 570 526 414
A7 2,594 2.996 3,317 3,622 3,665 4.619 8,703 11,085 2,318 2,261
PAS RS 719 749 760 880 930 1.469 1.394 1,273 690 688
FAHES 472 449 544 634 630 725 700 690 479 536
2GS 869 1,073 497 489 702 1,611 1,797 1.687 1,501 1,805
el d 590 649 704 774 921 1.113 1,113 1.067 768 815
At 636 687 596 856 829 2,295 1.876 1,242 2,177 2,958
HAAEE 871 942 1.047 1,196 1,357 4,468 2,079 2,223 1,383 1,285
ARG T 1,023 1,192 1.318 1,403 1,990 2,695 2,690 2.941 2,245 2,487
A F 181 197 234 271 355 328 263 185 220 165
“7bE0 1987 1996 AT o 7B A R AW BN
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Table 6. Estimation of Landfill Gas Emissions by LAEEM from all Landfills (1996). (ton/year)
i CH, O, NMOCS Benzene Toluene Chloro- Dichloro— Tetrachloro
=2} ethane methane - ethane
A E&E A 225,600 619,100 9.698 24.4 427.7 23 342 5.2
HAF3d A) 98,520 270,300 4,234 107 186.8 1 14.9 2.3
o -394 A 58,660 160,900 2,521 6.3 112 0.6 8.9 1.4
1 F o A 101,600 155.400 4,368 11 192.6 1 15.4 24
254 4] 26,780 73,480 1151 2.9 50.8 03 4.1 0.6
o) o A 20,260 55,590 870.9 22 38.4 0.2 3.1 0.5
A7 % 208,900 573,200 8.980 22.6 396 2.1 31.6 49
AR 42.220 115,800 1815 4.6 80 0.4 6.4 1
EZHERE 25,170 69.050 1,082 27 477 0.3 38 0.6
ZAut e 49,790 136.600 2.140 5.4 94.4 0.5 7.5 1.2
HeE e 36,740 100,800 1,579 4 69.7 0.4 5.6 0.9
Aed = 55,170 151,400 2.371 6 104.6 0.6 8.4 1.3
AAEE 75.360 206,800 3.239 8.1 142.9 0.8 1.4 1.8
AAG = 85,180 233,700 3,661 9.2 161.5 0.9 12.9 2
RN 10,500 28,820 451.5 1.1 19.9 0.1 1.6 0.2
F A 1120450 2950940 48.161.4 121.2 2124.2 1.3 169.7 26.1
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