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ABSTRACT 

Proper management of waste containment systems requires the collection and removal of 
leachate that migrates from the waste. Two methods of removal, described in the paper, 
involve the use of either a side slope riser system or a pipe penetration through the 
geomembrane liner component of the containment system. Pipe penetrations are 
typically avoided because they are difficult to construct and can be a significant source of 
leakage from a containment system. The difficulties associated with pipe penetrations 
through geomembrane liners are described in this paper along with an innovative liner 
penetration developed to overcome these difficulties. Both design and construction 
issues associated with the geomembrane liner penetration are addressed. 

INTRODUCTION 

Most modem waste containment systems constructed in the United States incorporate a 
liner system consisting of hydraulic barrier and an overlying leachate collection system. 
Typical liner system profiles are shown in Figure 1. A geomembrane liner is 
incorporated into the hydraulic barrier because it can be installed as a continuous layer, 
and when properly designed and installed, with good construction quality control and 
construction quality assurance monitoring, can minimize the release of leachate that 
migrates from the waste, to the underlying subgrade (Bonaparte and Gross, 1990). 
Management of a containment system includes the regular removal of leachate which is 
usually done through a leachate collection system that consists of a free draining layer 
over the hydraulic barrier. This layer is sloped to drain to a collection corridor where 
either a pipe or a highly permeable aggregate drains the leachate to a low point or sump 
in the containment system. The leachate is then removed from the sump for proper 
treatment or disposal. 

Early liner systems incorporated a pipe in the sump, which penetrated the hydraulic 
barrier, to drain the leachate. A typical penetration is shown in Figure 2. Since the pipe 
had to penetrate the geomembrane liner a good seal at the pipe penetration was critical 
for proper performance of the liner system. However, constructing a proper penetration 
is extremely difficult and was often the point where significant leakage through the liner 
system occurred. As a result side slope riser pipes replaced geomembrane liner 
penetrations, and a typical example is shown in Figure 3. A submersible pump is set at 
the base of the riser pipe to remove leachate to the top of the slope where it is allowed to 
flow by gravity, or more typically injected into a forcemain. 
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