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DESICCATION OF A COMPACTED CLAY LINER  
IN A COMPOSITE LANDFILL LINING SYSTEM  

 
 Clay desiccation of an existing landfill composite lining system was observed during the expansion of 
the landfill.  The existing bottom liner consisted of a 60-mil HDPE geomembrane overlying a 12-inch 
compacted clay liner.  During the original construction, the bottom of the cell was covered with at least 
2 feet of drainage sand while the side slopes were left with the HDPE surface exposed.  Drainage 
sand was placed on the side slopes as landfilling proceeded.  The landfill was designed to be 
constructed in two phases with the new composite liner to be tied into the existing composite liner.  
When the existing geomembrane was removed to expose the clay on the slopes, the existing clay 
was found to be highly desiccated.  The clay along the cell bottom was in good shape. 
 
The main theory for the phenomenon involves relative humidity fluctuations beneath the 
geomembrane liner on the slope.  During the summer, daily liner surface temperatures may reach or 
even exceed 150º F, causing the exposed liner to become highly wrinkled.  Water vapor pockets form 
between the geomembrane and the clay surface as moisture evaporates from the clay surface.  When 
the liner cools at night the relative humidity of the trapped vapor increases, and liquid condenses on 
the bottom of the liner.  Water then migrates to low spots in the liner system.  Continued heating and 
cooling cycles would eventually desiccate the clay from the top down. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Geotechnical Fabrics Report. 
 
 








