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ABSTRACT

This paper examines an assessment method for terminating the post-closure maintenance of a landfill using a simplified
landfill gas model. The case study site is the Sudokwon Landfill in Incheon city, which was closed in 2000. The deviations
of the results obtained by the regular model and the simplified model were both slightly over 10% from the measured data.
Also, the deviation of the simplified model from the regular model has been less than 5% since 2005. Thus, the simplified
model could be applied to other landfills that have been closed for at least 5 years. Additionally, the results of the mass
balance analysis using the simplified landfill gas model indicated that 39% of the organic carbon was discharged, leading
to organic carbon and organic matter content of 7.2 and 17.6%, respectively, in the landfill by the end of 2018.
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Table 1. The input parameters for landfill gas modeling of 1st
Landfill (Z : Nm?® CH,+CO,/wet waste Mg)

Model input parameter

Waste type L Half life k
Food 123.1 1 0.6932
Paper 193.2 5 0.1386
Household Wood 135.5 5 0.1386
Textile 279.8 5 0.1386
Other 163.5 5 0.1386
Paper 131.5 5 0.1386
Demolition Wood 24.0 5 0.1386
Textile 96.9 5 0.1386
Sludge 26.0 1 0.6932

Table 2. The modeling conditions of W, d, and Y for C1~C3
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Easily degradable

Moderately degradable

Year Total ~ Sub-total  Food Sludge  Sub-total ~ Paper Wood Textile Other

Total 33,255 15,870 12,649 3,221 17,384 11,635 2,462 2,095 1,192

1992 884 467 349 118 417 312 17 53 35

1993 4,957 2,406 2,064 341 2,551 1,862 162 321 206

1994 5,684 2,492 2,110 383 3,191 2,018 590 373 210

5 Cl 1995 4,593 2,127 1,714 413 2,466 1,614 388 293 171

(10° Mg wet

waste) 1996 4,468 2,158 1,664 494 2,310 1,551 315 278 166

1997 4,053 1,986 1,486 499 2,068 1,386 285 249 148

1998 3,417 1,716 1,245 471 1,701 1,155 216 206 124

1999 3,015 1,436 1,099 337 1,579 1,035 246 188 110

2000 2,183 1,082 918 164 1,101 702 242 134 23

C2 1995 5.003 1,641 1,557 84 3,363 2,248 334 586 195

(10° Nm?) (oY) ’ D) (de)) (ded) (D) (i) (i) () (i)
C3 1995 5.003 1,641 3,363
(10° Nm?) (T ’ Do) (D)
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g7l g A 17

(10°Mg) %

| Total disposed material

56,459 | 100 | 56,459 | 100

| Total discharged material

3,302 | 5.8 3318 | 59

[ LFG 3058 | 54 3074 | 54
C 2,448 | 43| 2461| 44

H, O 610 1.1 613 1.1

\ Leachate 244 04 244 04

‘ @D Total remained material

53,157 | 94.2 53,140 | 94.1

| Total disposed organic O.C.

6,369 | 100 6,369 | 100

\ Total discharged O.C.

2,468 | 38.8 2,481 | 39.0

LFG

2,448 | 38.4 2,461 | 38.6

Leachate

20| 03 20| 03

@ Total remained O.C.
@ 0.C. ratio (%) (@x100/D)

Fig. 4. Mass balance analysis result of each landfill material.
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(b) Sensitivity analysis results of each landfill material

Fig. 5. Contribution to the organic carbon content ratio of the 1st
Landfill Site by each influential factor.
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C1 o C3
) % . %
(10°Mg) (10°Mg)
‘ Total disposed material 56,459 | 100 | 56,459 | 100
‘ Total discharged C to LFG 2,448 | 4.3 2,461 44
‘ @ Total remained material 54,011 | 95.7 53,998 | 95.6
‘ Total disposed organic O.C. 6,369 | 100 6,369 | 100
‘ Total discharged C to LFG 2,448 | 384 2,461 | 38.6
@ Total remained O.C. 3,921 | 61.6 3,908 | 61.4
® 0O.C. ratio (%) (@x100/D)
Fig. 6. Results of the simplified mass balance analysis of each landfill material.
Table 3. Organic carbon content and weighted f;,, of each moderately degradable organic waste
Disposed quantity o .
(10° Dry Mg) C (%) Som Weighted f),,
Total (Aver.) 11,244 (42.49) (2.37) (2.43)
Paper 6,837 40.00 2.50 1.52
Wood 437 44.90 2.23 0.09
Household .
Textile 1,372 49.80 2.01 0.25
Other 662 39.00 2.56 0.15
Paper 353 38.82 2.58 0.08
Demolition Wood 1,421 40.72 2.46 0.31
Textile 161 4420 226 0.03
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