


ianatiiiaesign.com - 1-ILL? MOCtei rage 1 01 2

Iandfilldesign .com
HELP Model
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Problem Statement

The US EPA’S HELP (Hydraulic Evaluation of Landfill Performance) model, Schroeder et al. (1994), is a tool for
analyzing water balance in landfill lining and capping systems. However, a proper simulation of geocomposite
lateral drainage layers in the HELP Model is not well established. A misinterpretation of the model’s output
results could lead to an unsafe design of the drainage systems in landfills.

Download HELP Model version 3.07 from http://elerdc.usace.army.rnil/products.cfm?Thpic=mod&&Type=JandfiJi.

Points for Consideration

1) It was demonstrated that the maximum head on the liner, as calculated by McEnroe’s equation, is valid only
when the head lies within the thickness of the geocomposite, Ellithy and Zhao (2001). In other words, an
unconfined flow has to be maintained within the drainage medium (geosynthetic lateral drainage material in this
case) in order to ensure the validity of the McEnroe’s equation, Giroud, Zornberg and Zhao (2000). Therefore, the
“Max. Head” per the HELP Model output is invalid if it is greater than the drainage layer thickness. In that case,
another simulation run has to be performed considering thicker and/or more permeable drainage layer. A valid
result is obtained when the calculated head is within the input thickness of the geocomposite drainage layer.

2) Geosynthetic geocomposites are made from polymeric materials which tend to creep over time under
sustained normal loads. Reduced thickness causes a reduction in the flow channel, therefore, a reduction in its
transmissivity. Other factors such as intrusion of adjacent layers, biological and chemical clogging also cause
reduction in Transmissivity values of the geocomposite drainage system. Therefore, it is critical to take long term
design-based dimensional and hydraulic characteristics of the geosynthetic drainage layers into the HELP Model
input to ensure accurate representation of the performance of the geocomposite.

3) It has been shown that the HELP Model, by incorporating daily average weather data, grossly underestimates
the actual impingement rate into the drainage systems, and hence underestimates the head on the liner and
results in undersized drainage system, Soong and Koerner (1997). Under-designed drainage systems cause a
saturated condition in the overlying soil layer. The detrimental effect of seepage force can be catastrophic
especially on side slopes in landfill capping systems. Updated weather data could be incorporated in the HELP
Model to give more accurate representation on the current weather data, Ellithy and Zhao (2001).

4) For the design of lateral drainage systems in landfill capping systems, unit gradient approach is recommended
for its simplicity and conservative nature. Unit gradient design assumes the impingement rate equal to the
hydraulic conductivity of the overlying soil layer. This provides the worst case scenario that is also likely to occur
during the life time of the system, considering the extreme weather pattern in recent years.
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