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GCL AND INCOMPATIBLE SOIL CASE HISTORY 

 
The attached paper presents a 1997 case study from the western United States, where a standard 
geotextile-encased GCL (Bentomat ST) was specified as the sole liner for three wastewater treatment 
lagoons.  The lagoons were 11 feet (3.4 m) deep, and both the subgrade and cover soils were coarse-
grained (soil particles up to 6 inches, or 150 mm, in diameter). 
 
At that time, plastic-laminated GCLs (such as Bentomat CL) had only recently been developed, and 
standard geotextile-encased GCLs (such as Bentomat ST) were still being specified in some pond 
applications.  However, as demonstrated in the attached case study, a standard geotextile-encased 
GCL placed over a coarse-grained subgrade and subjected to high hydraulic heads is susceptible to 
“piping”, or bentonite washout.  Portions of the GCL in contact with large stones can undergo thinning 
or squeezing of hydrated bentonite into the gaps between the stones.  When subjected to high 
hydraulic head, water can flow at high velocities through these thinned areas, potentially causing 
bentonite washout, and eventually leaving only geotextiles in contact with each other at these 
locations. 
 
CETCO recommends that only plastic-laminated GCLs (Bentomat CL) or composite liners (standard 
GCL covered by a geomembrane) be used for high-head applications (greater than 1 foot).  
Additionally, the subgrade and cover soil recommendations in TR-402, GCL Installation Guidelines, 
should also be followed: 
 

• Cover soils should range in size from fines to 1-inch (25-mm) minus. 
• In applications where the GCL is the only barrier, subgrade soils should be at least 80 percent 

finer than the #60 sieve (0.25 mm).  In other applications, subgrade soils should range 
between fines and 1-inch (25 mm). 

 
This paper was presented at the GRI-12 Conference. 
















































