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Assessment on Environmental Stabilization
of Used Open Dumping Landfill
- A Case Study of Kamkok Landfill -
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ABSTRACT : The objectives of this paper are to investigate states of these open dumping landfills for managing, utilizing and
stabilization of a municipal solid waste landfill site in environmentally secure conditions. The result of the physical analysis of the landfill
showed that it is composed of between 29.72-63.84% organic matter, 32.88% vinyl-plastic. The environmental assessment of the landfill
site confirmed that the landfill is at a maturation phase due to 0.18 of BODs/CODcr of leachate. VS and FS of TS Was respectively
30.37%, 32.34% and C/N ratio was 21.8. Surface water around landfill was BOD 10.7 mg/g, SS 37.8 mg/g, E-Coli 31,157(MPN/100
ml) and Ground water was CODw, 1.13-1.38 mg/g, NOs-N 1.025-4.075 mg/g. Leachat indicated T-P 0.002-0.028 mg/g, NH3-N 4.0-21.0
mg/g. The soil contamination of around landfill didn’t appear as below of the regulation of Soil Environment Conservation Act. The
Landfill Gas was CHs 13.25%, CO, 6.17%, H,S and CO was not detected. Also Surface Water was not detected CO,, CHs, H,S, CO.

Keywords : Open dumping landfill, Stabilization, Landfill gas, Leachate, Soil contamination
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Fig. 1. Location map of sampling site.
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Table 1, The stabilization evaluation standards required to terminate he post—closure monitoring period at solid waste landfills

Item Critical evaluation of factors
Leachat Quality of leachate is suitable for the maximum discharge permissible standard during last 2 years. BOD/CODcr is fewer
achate
¢ than 0.1
Landfill gas production has not increased during last 2 years.
Landfill gas .
The concentration of methane gas generated does not exceed 5.0%.
. Combustible materials in soil-like materials does not exceed 5.0%.
Solid waste .
C/N ratio does not exceed 10.
Others The internal temperature of landfill is similar to the temperature of surrounding underground.
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Table 2. Composition of Landfilled Waste (Unit : %, wet weight basis )
Sample
SW1 SW2 Ave. Range
Component
Food wastes NG NG NG NG
Papers NG NG NG NG
Fabrics NG 8.90 8.90 0.00-8.90
. Vinyl - Plastic 51.23 14.52 32.88 14.52-51.23
Organic
Woods 2.39 3.65 3.02 2.39-3.65
Rubbers and Leathers 8.27 2.65 5.46 2.65-8.27
Etc. 1.95 NG 1.95 0.00-1.95
Subtotal 63.84 29.72 52.21 29.72-63.84
Glass and Ceramics 4.68 15.02 9.85 4.68-15.02
Metals 1.58 1.30 1.44 1.30-1.58
Inorganic
Soils 29.90 53.96 44.88 29.90-53.96
Subtotal 36.16 70.28 56.17 36.16-70.28
Total 100.00 100.00 100.00

* NG : Not Generated
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Table 3. Average Organic Constituent Analysis of Landfill Waste

(Unit : %, dry basis)

Sample Organic . TS C/N
Component Components Moisture T8 Total VS FS Ratio
Food wastes -
Papers -
Fabrics 3.00 291 5.13 8.04 2.64 2.49
Vinyl-Plastic 32.85 2491 40.92 65.83 19.18 21.74 21.8
Woods 5.46 4.20 6.94 11.14 3.28 3.66
Rubbers and Leathers 4.45 5.27 9.72 14.99 527 4.45
Total 45.76 37.29 62.71 100 30.37 32.34
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Table 4. Analysis of Surface Water

&, o)A 31,157
(MPN/100m0) 2 TIS-5H5000 o]5}) 7|3 ]% 23} 3}glo

, A

Hems Surface Water
Range Average
pH 7.6-7.9 7.7
BOD (mg/g) 1.45-21.31 10.7
DO (mg/g) 7.8-8.1 7.9
CODwn (mg/g) 2.79-23.64 13.0
CODc¢: (mg/g) 4.15-38.10 213
SS (mg/g) 7.18-58.53 37.8
T-N (mg/g) 6.15-14.47 10.0
T-P (mg/g) 0.065-2.543 0.9
NOs-N (mg/g) 0.165-3.598 1.3
NH;-N (mg/g) 3.3-74 6.0
Cl- (mg/g) 6.080-15.326 11.9
E-coli (MPN/100m{) 8889-26865 31157
Organic Phosphorus (mg/g) N.D N.D
CN (mg/g) N.D N.D
As (mg/g) N.D N.D
Pb (mg/g) 0.001-0.005 0.003
Hg (mg/g) N.D N.D
Cd (mg/g) N.D N.D
TCE (mg/g) N.D N.D
PCE (mg/s) N.D N.D
Cr® (mg/g) N.D N.D
Chlorophyll-a (mg/g) N.D N.D
Phenol (mg/g) N.D N.D
TPH (mg/g) N.D N.D

* N.D : Not Detected
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Table 5. Analysis of Ground water

Ground water

Items Environmental Criteria
Range Average
pH 6.4-6.6 6.5 58~8.5
CODwmy (mg/g) 1.13-1.38 1.3 below 6
NOs-N (mg/g) 1.025-4.075 3.0 below 20
NH;-N (mg/g) N.D N.D -
Cl- (mg/g) 1.006-3.757 2.4 below 250
E-coli (MPN/100me) N.D N.D below 5,000 (MPN/100m)
Organic Phosphorus (mg/g) N.D N.D N.D

CN (mg/g) N.D N.D N.D

As (mg/g) 0.012-0.014 0.013 below 0.05

Pb (mg/g) N.D N.D below 0.1

Hg (mg/g) N.D N.D N.D

Cd (mg/g) N.D N.D below 0.01

TCE (mg/g) N.D N.D below 0.03

PCE (mg/g) N.D N.D below 0.01

Cr'® (mg/g) N.D N.D below 0.05
Phenol (mg/g) N.D N.D below 0.005

Fe (mg/g) 0.08-0.15 0.10 -

Mn (mg/g) N.D N.D -

PCB (mg/g) N.D N.D -

Zn (mg/g) 0.008-0.024 0.017 -

TPH (mg/g) N.D N.D -

* N.D : Not Detected
Table 6. Analysis of Leachate
Items Leachate Environmental Criteria
Range Average
pH 6.5-7.0 6.8 5.8~8.0

BOD (mg/g) 2.6-5.7 3.73 -
CODwmy, (mg/g) 3.46-5.75 4.49 -
COD¢: (mg/g) 16.0-27.0 20.25 -

SS (mg/g) 6.4-61.0 21.03 -

T-N (mg/g) 11.00-21.17 14.89 -

T-P (mg/g) 0.002-0.020 0.014 below 4
NOs-N (mg/g) 0.009-0.139 0.042 -
NH:-N (mg/g) 4.0-21.0 9.0 below 50 (95%)

Cl- (mg/g) 3.688-11.511 6.190 -

E-coli (MPN/100m{) 0-5488 1372 below 100
Organic Phosphorus (mg/g) N.D N.D below 0.2

CN (mg/g) N.D N.D below 0.2

As (mg/g) 0.005-0.009 0.007 below 0.1

Pb (mg/g) 0.072-0.085 0.078 below 0.2

Hg (mg/g) N.D N.D N.D

Cd (mg/g) N.D N.D below 0.02

TCE (mg/g) N.D N.D below 0.06

PCE (mg/g) N.D N.D below 0.02

Cr* (mg/g) N.D N.D below 0.1

Chlorophyll-a (mg/g) N.D N.D -
Phenol (mg/g) N.D N.D below 1
TPH (mg/g) N.D N.D -

* N.D : Not Detected
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Table 7. Analysis of Heavy Metal

(Unit : mg/g)

Item (Criteria) Cu Cd Pb CN cr'® As Hg
Site 3.0 0.3 3.0 1.0 1.5 1.5 0.005
SW 1 0.030 N.D 0.097 N.D N.D N.D N.D
SW 2 0.025 0.002 N.D N.D N.D 0.007 N.D
Ave. 0.028 0.001 0.049 N.D N.D 0.004 N.D
* N.D : Not Detected
= uj7o] Ao} M)W A vlsT AFS e 3} u]as] 3 AT 2(Cu : 715 Somgkg)e] A% 1875~
oz glgof we A YEE, 1993) 2 AL A wjHRA]7) 14 2.312mg/kg, ‘F(Pb : 7|& 100mg/kg)> 2.611~3.987mg/kg,
dol AyEdleS e u widHHrEe faldEel $22(Hg :7]% 4mgkg)S 0.001~0.013mg/kg O & KA x]
et Aol wE WSk 4 Zow wehEnh em ofo thgt AyE Table 7o UEFH I ERL 7]
B} ol thstoi= HEHA AU AEHUH st
3.42 FHEY e R 7|EolWe] F RIS YERAL Qlof vl A
B Fde] Eofods RAANE EgRAna o dE 9L vAN ge dow g,
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Table 8. Analysis of Soil (Unit : mg/kg, dry basis)
Sample Cu cd Pb As CN o Hg PCBs Phenol
Ist 3.099 0.237 2.996 0.173 N.D N.D 0.011 N.D N.D
Sl 2st 1.045 0.051 2.225 0.170 N.D N.D 0.001 N.D N.D
Ave. 2.072 0.144 2.611 0.172 N.D N.D 0.006 N.D N.D
Ist 1.877 0.126 2.102 0.148 N.D N.D 0.005 N.D N.D
S2 2st 2.327 0.103 4.012 0.206 N.D N.D 0.008 N.D N.D
Ave. 2.102 0.115 3.057 0.177 N.D N.D 0.007 N.D N.D
Ist 2.251 0.336 2.383 0.156 N.D N.D 0.007 N.D N.D
S3 2st 2.372 0.082 5.590 0.185 N.D N.D 0.002 N.D N.D
Ave. 2312 0.209 3.987 0.171 N.D N.D 0.005 N.D N.D
Ist 1.585 0.265 1.785 0.181 N.D N.D 0.013 N.D N.D
S4 2st 2.165 0.117 5.070 0.262 N.D N.D 0.003 N.D N.D
Ave. 1.875 0.191 3.428 0.222 N.D N.D 0.008 N.D N.D
* N.D : Not Detected
Table 9. Analysis of Landfill Gas(LFG) & Surface Landfill Gas
LFG 1 LFG 2 SLFG
Month CH,4 CO, NH; Temp. CH,4 CO, NH; Temp. NH;
(%) (%) (ppm) () (%0) (%) (ppm) (©) (ppm)
‘05.11 12.0 13.0 10.6 3 10.2 14.0 9.8 3 2.1
12 9.0 12.0 7.2 3 6.7 12.0 7.5 4 1.4
‘06.1 7.8 10.0 8.1 8 5.5 10.0 8.9 10 53
2 32 10.0 6.1 7 2.5 9.7 6.9 7 4.7
3 3.1 13.2 9.7 15 2.8 10.0 12.5 15 6.7
4 2.5 14.0 10.7 25 2.0 8.5 14.0 25 8.9
5 1.5 15.0 12.6 29 1.6 12.0 13.6 29 10.1
6 34 14.0 14.1 32 3.0 12.0 13.2 31 10.3
7 4.7 15.5 14.5 33 5.5 13.8 14.7 35 10.6
8 8.7 14.0 15.5 34 9.0 13.9 16.2 37 11.2
9 12.0 15.0 16.1 27 12.5 13.9 16.3 27 11.9
Ave. 6.17 13.25 11.38 - 5.57 11.80 12.15 - 7.56
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