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ABSTRACT: The applicability of standard landfill liner design is reviewed for the South-East Asian situation. A 
more performance based design approach is suggested, which would allow the development of n�w geosynthetic 
products for leachate containment and collection systems. 

1. INTRODUCTION

The circumstances prevalent in large parts of North 
America, and in parts of Europe, have led to fairly 
standardised landfill designs. Due to environmental 
concerns, regulators have adopted control over the 
materials used, especially in leachate containment 
systems. The standard landfill liner comprises layers of 
clay, or bentonite amended soil, or bentonite mats, and 
geomembranes. The leachate collection layer usually 
comprises either a geonet or a coarse granular material. 

These standard designs originated in relatively flat 
areas, and were conce·ived as near horizontal layers. 
However, many parts of South East Asia are 
mountainous regions where landfills are often placed in 

· steep sided valleys, or canyons, where the horizontal
portion of the liner may be only a relatively small
proportion of the overall site. In addition, annual
rainfall in many parts of South East Asia is
considerably higher than in other parts of the world,
allowing the f onnation of surface reservoirs for
drinking water. As a result, these regions are not as
dependent on groundwater supplies as those countries
where the standardised liner designs originated.

Using a performance based approach, in which 
careful consideration is given to the necessary level of 
protection to groundwater, surface water and sea water, 
it is possible to produce innovative landfill design 
concepts. These site specific innovations will stimulate 
the development of new approaches to using existing 
geosynthetic products, and also the development of new 
geosynthetic products for leachate containment and 
collection systems. 

2. PERFO CE BASED DESIGN APPROACH 

In a performance based approach to landfill leachate 
containment, the design is based on the hydrogeologic 
setting, the allowable concentrations of possible 
contaminants in the groundwater, and the engineering 
properties of the liner and leachate collection system 
materials. 

If the design of a leachate containment and collection 
system is based on a performance analysis, rather than 
a regulator's imposed sequence of layers and material 

• 

standafds, then the design begins at the first point of use 
of the ground, surface or sea water. The first step is to 
determine the existing, and the necessary future quality, 
of this water resource. The necessary water quality is 
likely to be defined in a drinking water standard, a 
health standard (eg. World Health Organisation 
standards), an agricultural use standard or a bottling 
standard. The application of the selected standard could 
be based on either the existing or the future use of the 
water. 

The next step is to determine the vol1Jme of water 
flowing out from the landfill site area. In a properly 
engineered landfill, surface water is usually carefully 
controlled, but, nevertheless, possible escapes of 
conta1ninated surf ace water should be considered. 
However, for many situations we are typically interested 
in measuring only groundwater flows beneath the 
landfill. In order to be representative of dry periods, the 
base, or low, flow should be determined. This base 
flow is the volume of water which will dilute the 
outflow from the landfill. 








