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Sensitivity Analysis of the Leachate Level of a Landfill
to Hydraulic Properties of Cover Soil and Waste
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Abstract : In this paper, the sensitivity of the leachate level is analyzed using the program HELP to reduce the high
leachate level on the landfill. Hydraulic parameters analyzed were porosity, field capacity, wilting point and initial water
content of cover soil and waste. Also, the influence of the difference between the initial water content and the field
capacity on the leachate level in the landfill was analyzed. The results of the sensitivity analysis show that the increase of
the porosity and the wilting point decreases the leachate level, while the increase of the field capacity and the hydraulic
conductivity increases the leachate level. Major parameters to the change of the leachate level were the hydraulic
conductivity in the case of cover soil and the porusity, the field capacity and the initial water content in the case of waste.
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Figure 1. Cross section of the landfill analyzed.

Table 1. Site condition of the landfill (==, 1995)

Total Landfill Area Approximately 2316800 m’

Approximately 2100 m®/day
20 m

0.3%

Approximately 15 m

Silty Sand (SM)

Daily Leachate Drainage

Max Drainage Length

Slope of Lateral Drainage Layer
Height

Type of Cover Material

Table 2. Input data for water balance analysis of the test site

Soil Texture HELP USDA 4 18 19 Waste 16 Barrier
Class USCS SM Soil
Porosity 0.437 0.43 0427
Field Capacity 0.105 0.32 0.418
Wilting Point 0.047 0.19 0.367
Hydraulic Conductivity (cm/sec) 1.7x10° 1.997x10*  1x107

SCS Curve Number 80
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Figure 2. Sensitivity of the leachate level to the porosity of cover
soil and waste.
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Figure 3. Sensitvity of the leachate level to the field capacity of
cover soill and waste.
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Figure 4. Scnsitivity of the leachate level to the wilting point of
cover soil and waste.
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Table 3. Change of hydrologic parameters with the different den-
sity of cover soil

Dry Density Porosi Hydraulic Conductivity Field Wilting
(t/m%) v (x10® cm/sec) Capacity  Point
1.30 0.52 11.1 0.21 0.11
1.62 0.4 2.09 0.25 0.11
1.71 0.37 1.08 0.27 0.11

Table 4. Change of the leachate level with the initial water con-
tent and the field capacity of Waste

(a) the case that initial water content is equal to field capacity

Dry Density (t/m°) 1.30 1.62 1.71
Average Annual Leachate Level (m) 4.17 226 1.06
Max Daily Leachate Level (m) 6.95 3.89 1.94
Average Annual Lateral Drainage (m) 0.13 0.04 0.001

(b) the case that initial water content is larger than field capacity

Dry Density (t/m®) 1.30 1.62 1.71
Average Annual Leachate Level (m) 5.80 448 3.69
Max Daily Leachate Level (m) 7.69 5.18 4.84
Average Annual Lateral Drainage (m) 0.18 0.11 0.08
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