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ABSTRACT

Analysis of long term affecting factors on water quality items of gas emission form (BOD, COD) and leachate emission
form (T-N, non-bio-degradable COD (NBDCOD)) was performed for the SUDOKWON 1st Landfill Site (LS1) and 2nd
Landfill Site (LS2). As landfill gas was generated, BOD and COD decreased from 6,887 and 20,025 mg/L in 1993 to 49.5
and 670.2 mg/L in 2019, respectively. TN and NBDCOD increased with waste decomposition but gradually decreased
after landfill closure because of the precipitation infiltration effect. Due to the drastic decline of carbon in the leachate, the
BOD/TN ratios of LS1 and LS2 declined from 13.0 and 17.0 during early stage of the landfill to 0.07 and 0.16 in 2019,
respectively; LS2 and NBDCOD/COD increased from 0.25 to 0.65 during the same period. These conditions caused
carbon deficiency in denitrification treatment and a chemical post-treatment request for NBDCOD. The different
behaviors of gas emission and leachate emission items suggest the necessity of different strategic approaches in the long
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term perspective.
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Table 1. Major specification and data of LS1 and LS2

LS1 LS2
Total/Disposed area
(10°m?) 409/250 378/262
Construction cost/
Operation cost 32.7/301 337/449

(billion Won)

8 Layer, 24 blocks
(300 m x 300 m)

1992.2-2000.10

8 Layer, 26 blocks
(300 m x 300 m)

2000.10-2018.10

Design structure

Landfill period

Disposed waste

10 /10 Mg 6,467/6,425

8,804/8,018

municipal (63.8)
demolition (23.3)

municipal (32.4)

Composition of waste demolition (44.3)

- 0,
(weight %) industrial (12.9)  industrial (23.3)
Legal post 2000.10-2020.10  2018.10-2048.12
management
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(b) Trends of major leachate quality items

Fig. 1. Annual leachate generation quantity and water quality of
LS1.
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Fig. 2. Annual carbon emission through landfill gas (LFG) and
BOD, COD trends.
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Fig. 7. Transition of the ratios of major water quality items.

Table 25 LSI3} 1529] 7k wiE® 2 235 % B 59 949 Wide] A1A9 99 we A uiE
g Fo 5AE MPAIIE SANNE TG Aol @ 2Ad 9 125 UIEY SR Wk B
o Table 2004 B wlsh Zo] Ae) e WYY ARlske TSl wep 3E4 AHge) A, A
e PalE v)de] theug w9 R el Z1ERS AF B4 135 BE e

OE 54 L B AR g Bk FEHORE Y] AV|H iEelre] ApESE o] Basi,

29 F A, I AFEY] 9Fe oy vigzks

Table 2. Major landfill stages and water quality items and index of LS1 and LS2

Landfill stage Initial Operation Directly after closure Post management
. 1992-1993 1994-2000 2001 2001-2019
Periods
2001-2002 2003-2018 2019 2019-
LFG C emission 27.1 241.2 O 201 37
(10° Mgly) 51.8 139.3 v 99 v 49 .
6,887 2,587 266 114
BOD E ) % v O
16,173 808 v 347 O - -
COD 20,025 4,990 \V4 1,854 v 1,166 O
Gas emission 22,841 2,625 O 2,258 0 - -
m 0.34 0.50 0.14 0.09
(mg/L) BOD/COD v M -
0.71 0.20 O 0.15 O - -
BODx1000/Mg 706.8 17.4 1.5 v 2.8 O
C 697.5 5.4 O 3.5 O - -
N 529 1,719 A 1,974 1,511
Leachate 956 1,576 A 2223 0 - ;
emission ) i ] 1296 567
(mg/L) NBDCOD ’
4,349 1,420 O 2,000 O - -
NBDCOD - - - 0.69 - 0.74 O
Relative index /COD 0.25 0.64 A0 0.89 O - -
(mg/L) BOD 13.0 1.6 0.13 v 0.07 4
/T-N 17.0 0.62 v 0.16 O - -

note : Average data of LS1 is described at upper line and LS2 at lower line in each item
A Increase, A Slowly increase, [] Relatively constant, ¥ Rapidly decrease, Decrease, V' Slowly decrease
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