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The Numerical Modeling Study for the Simultaneous Flow of
Leachate and LFG in Kimpo Landfill
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Abstract : Open dump of refuse causes groundwater and soil contamination by leachate and air pollution by LFG
(Landfill Gas). In this paper, in order to perform a study about reduction of high leachate level and LFG collection &
control, using a 3-D, 2-phase, transient FDM model, the analysis of simultaneous flow of leachate and LLFG has been
carried out. In present numerical analysis it is assumed that 58 percents of LFG will evaporate to the ambient air and
the recharge rate of a landfill be 12 percent of the average precipitation per year. All other data were excerpted at the
point of 1995 when three refuse layers had been buried. From numerical analysis we concluded that maximum head
value is approximately 26 mH,O (2.52 atm) in the center of the system and that installing venting trench plays an
important role in landfill stabilization. Even with the assumption of three layers constructed and low recharge rate
applied, it is found that cumulative leachate and LFG productions will be 15.1 million m*, 5.85 billion m’, respectively

after 40 years.
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Table 1. Compositions of Gases Produced from Kimpo and Nanjido
Landfills in Korea™ (unit: vol. %)

H block of Kimpo Nanjido
CH, 57~62 47.1~57.92
CO, 36~40 37.0~50.8
0O, 0.1~1.0 0.0~1.8
N> 0.6~1.1 043~5.8
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Figure 1. Water-Gas Relative Permeability Curves.
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Figure 4. Pictorial View of Venting Trench and Layered System.
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Figure 6. Head Performances with time at the Center and Head Distributions over the whole system at Layer 2.
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=PI
B = Formation volume factor
G = Volume of gas produced pror to time t
k = Absolute permeability
k. =Relative permeability
L = Volume of gas remaining to be produced after time t
L, = Perforated interval
P =Pressure

Q =Source or sink
r, =effective radius of grid block
r, =radius of venting trench
R, = Solution gas-water ratio
S = Saturation
=Time
= Water content

t
0
U
® =Flow potential
¢

= Viscosity
= Porosity
Ext
e = Effective
g =Gas

w = Water
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