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RELATIONSHIP OF LABORATORY AND FIELD DETERMINED 
HYDRAULIC CONDUCTIVITY OF A COMPACTED CLAY LAYER  

 
A field scale compacted clay layer was constructed with a number of instruments to measure 
infiltration, drainage and other clay properties.  The field instrumentation was used to collect data from 
the compacted clay layer and was compared to data obtained from laboratory testing of cores 
obtained from the compacted clay layer. 
 
Outflow from below the compacted clay layer was collected and measured in 250 evenly spaced 
drains.  Data obtained showed that although the water content and the density of the compacted clay 
liner were close to design specifications, infiltration and drainage rates were not. Laboratory 
permeability testing of cored specimens underestimated the field hydraulic conductivity by a factor of 
5. 
 
Tracer testing with bromine tracer was conducted to determine breakthrough times at respective 
drains.  Observed breakthrough timers were most likely the result of short-circuiting through macro 
pores as laboratory hydraulic conductivity data showed expected breakthrough to be several years.  
Field breakthrough test results showed that over 44% of the site, flow occurred through less than 1% 
of the area.  
 
Test data has shown that although a compacted clay layer is constructed to design specifications, 
field performance is not always predicted from laboratory test data.  Considerable variability in the 
compacted clay layer and preferential flow pathways may have contributed to the increased flow rates 
though the clay matrix. 












