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COMPOSITE LINER PERFORMANCE IN A FLY ASH POND 
 

A utility client in Minnesota recently constructed a 45-acre pond to contain scrubber solids generated 
at their nearby power plant.  Since the geology in the area consists of sandy soils, the pond design 
required a low-permeability bottom liner.  A composite liner, including a GCL (Bentomat ST [flat areas] 
and Bentomat DN [side slopes]), overlain by a 60-mil HDPE geomembrane, was selected. 
 
As part of the construction permitting process, the Minnesota Pollution Control Agency required that, 
when the pond was 1/5th full, the measured leakage through the pond bottom could not exceed 100 
gallons per acre per day (gpad).  To demonstrate the pond liner’s performance, a water balance study 
was conducted using barrels placed at the north, northwest, southeast, and southwest edges of the 
pond.  To limit movement, the barrels were mounted on steel frames fastened to the riprap. 
 
Water levels in each barrel were measured over a 36-day period.  After correcting for rainfall and 
evaporative losses, the barrel measurements showed a leakage rate (loss) through the pond bottom 
of only 35 gpad (0.0013 inches/day), approximately one-third of the state’s leakage limit. 
 
Theoretical flux calculations performed by CETCO predict that, for 10 feet of hydraulic head (the 
approximate head on the liner during the water balance study), and reasonable assumptions of the 
number of geomembrane installation and manufacturing defects and placement quality, the predicted 
flow through the composite liner would be between 15 and 70 gpad, on the same order of magnitude 
as the actual volumes measured in the field. 














