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The Assessment for Environmental Stabilization in Open Dumping Landfill Site
from Physical Composition and Gas Analysis
- A Case Study of Noeun Landfill -
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Lee, Min-Hee - Jang, Byoung-In - Yun, Cheol - Yeon, Ik-Jun - Kim, Kwang-Yul

Abstract

A case study of the assessment for environmental stabilization in open dumping landfill site was carried
out physical composition, total solid, moisture, and landfill gas(LFG) analysis in landfill site. The result of
physical ratio were represented combustibles 23.64% and incombustibles 76.36%, TS 77.69%, VS 74.24%, FS
25.75%.

The biodegradable organic matters were almost degraded and the result of the landfill gas showed that
the CH4 gas were measured as 4.5%.

As the result of the assessment on the open dumping landfill it appears that this landfill is stabled for
the maturation phase and formation CO; concentration lower than 15%.

Keywords : Landfill, Open dumping, Landfill Gas, Stabilization, Landfill Waste
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Fig. 2. Graphical representation of gas production over a
five—year period from the rapidly and slowly decom-
position organic materials placed in a landfill
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Fig. 3. The detail drawing of landfill gas collection pipe
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Physical analysis
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Fig. 4. The flowchart for analysis of landfill waste
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Table 1. The physical analysis of landfill waste
Sample| ) int 2point 3point A R
oin oin oin erage ange
Component P P P Verag 8
Food wastes N.D. N.D. N.D. N.D. -
Papers 1.18 1.59 0.98 1.25 0.98~1.59
Combusti Fabrics 2.84 3.24 2.92 3 2.84~3.24
Wl Vinyl, Plastics 18.59 14.42 19.26 17.42 14.42~19.26
©s Woods 0.25 0.12 0.06 0.14 0.06~0.25
Rubbers, Leathers 4.26 0.09 1.12 1.82 0.09~4.26
Sub-total 27.12 19.46 24.34 23.64 19.46~27.12
Glasses, Ceramics 4.22 1.53 2.31 2.69 1.53~4.22
Metals 3.24 0.42 0.12 1.26 0.12~3.24
Incombus -
) Briquette ashes and
tibles 65.42 78.59 73.23 7241 65.42~78.59
others
Sub-total 72.88 80.54 75.66 76.36 72.88~80.54
total 100 100 100 100

note) N.D.: Not detected
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Table 2. Composition ratio of landfilled waste

Sample Physical Moisture TS(%)
o o TS(%) Total(%)
Composition composition(%) content(%) VS FS
Food wastes - - - - - -
Papers 1.25 27.05 72.95 100 78.57 21.43
Textile 3.00 28.19 71.81 100 65.78 34.22
Vinyl & plastics 17.42 14.05 85.95 100 75.08 24.92
Wood 0.14 26.39 73.61 100 66.44 33.56
Rubber & leather 1.82 10.41 89.59 100 73.48 26.52
total 23.64 - - - - -
Table 3. The hazard assessment of LFGs by ACGIH
TLV(Threshold Limit Value)
Average
C i, S Threshold
omposition concentration in TWA TWA STEL STEL
LFG(mg/L) ( ) (mg/m) ( ) (mg/m) concentration Result
ppm mg/m ppm mg/ m
(mg/L)
H.S 0.725 10 14 15 21 0.025~0.1 under
NH; 1.453 25 18 35 27 1~50 under
Table 4. Results of analysis of landfill gas
. Sitel Site2
Composition Types
Ist 2nd Average Ist 2nd Average
CHa(%) 4.1 4.3 42 5.7 5.8 5.75
. COx(%) 13 14 13.5 16 15 15.5
Spring
Aoril Oa(%) 5.7 5.6 5.65 4.9 53 5.10
(April H,S(ppm) 16 15 155 17 18 175
NHs(ppm) 0.8 0.9 0.85 1.0 0.9 0.95
CHa(%) 4.0 4.1 4.05 5.6 5.3 5.45
S COx(%) 15 14 14.5 16 17 16.5
ummer
) Oa(%) 52 5.1 5.15 49 47 4.80
(July) HoS(ppm) 1.7 1.7 1.7 1.8 1.9 1.85
NH;s(ppm) 0.9 1.0 0.95 1.2 1.3 1.25
CHy(%) 3.9 3.8 3.85 5.1 5.0 5.05
A COx(%) 16 14 15 15 13 14
utumn
Octob Oa(%) 4.8 5.0 49 49 49 4.90
(October) H,S(ppm) 17 1.8 1.75 1.9 2.0 1.95
NHs(ppm) 1.4 1.3 1.35 1.5 1.5 1.50
CHa(%) 3.5 3.4 3.45 4.3 42 4.25
Winter COx(%) 16 15 15.5 17 16 16.5
b b Oz(%) 5.1 4.8 4.95 4.9 4.6 4.75
(December) H,S(ppm) 16 16 16 1.9 1.9 1.90
NHs(ppm) 1.5 1.4 1.45 1.6 1.7 1.65
St=AlBtetd Zoto| =2
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Table 5. The physical analysis weight and composition data of landfill waste

Uepston] ofel
Wy 27] A7)

om 3l Huje WS y|Fo

$=51~

o F A H gET A AHS

A weight Composition, (%)
componen (kg) c [ H][N] o] s | a]as
Rapidly decomposable
. . Paper 1.25 4850 | 6.40 | 1.80 | 40.20 | 022 | 0.20 | 2.68
organic constituents
Textiles 3.00 4860 | 630 | 1.80 | 3450 | 1.35 | 1.40 | 6.05
Vinyl
. 17.42 4950 | 6.40 | 1.50 | 3890 | 0.27 | 1.85 | 1.58
Slowly decomposable /Plastic
organic constituents Wood 0.14 51.20 | 840 | 3.00 | 35.00 | 0.25 | 0.50 | 1.65
Rubber
1.82 4450 | 580 | 1.70 | 3850 | 035 | 1.80 | 7.35
/Leather
Table 6. The yearly gas production rates from the rapidly and slowly
biodegradable organic material per kg of total waste
Rapidly biodegradable Slowly biodegradable Total(rapidly+slow)
Rate of Rate of Rate of
End of ate © 'gas Gas production ate © ‘gas Gas ate © 'gas Gas production
year production production . production
(L) production(L) (L)
(L/yr) (L/yr) (L/yr)
1 0.00 0.06 0.00 1.41 0.00 1.47
2 0.12 0.10 2.83 424 294 4.34
3 0.09 0.07 5.65 7.07 5.74 7.14
4 0.06 0.04 8.48 9.89 8.54 9.94
5 0.03 0.01 11.31 12.72 11.34 12.73
6 0.00 0.00 14.13 13.43 14.13 13.43
7 - - 12.72 12.01 12.72 12.01
8 - - 11.31 10.60 11.31 10.60
9 - - 9.89 9.19 9.89 9.19
10 - - 8.48 7.77 8.48 7.77
11 - - 7.07 6.36 7.07 6.36
12 - - 5.65 495 5.65 495
13 - - 424 3.53 424 3.53
14 - - 2.83 212 2.83 212
15 - - 1.41 0.71 1.41 0.71
16 - - 0.00 0.00 0.00 0.00
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