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GCLs USED IN SECONDARY CONTAINMENT 
 

Secondary containment systems are required for many aboveground storage tanks.  Secondary 
containment typically consists of a low permeability liner installed directly beneath the tank and in the 
bermed area surrounding the tank.  Geosynthetic clay liners (described in this paper as “bentonite 
geocomposite liners”) are commonly used as secondary containment liners.  Sodium bentonite, when 
hydrated, is known for its excellent permeability characteristics and ability to form a barrier to 
petroleum hydrocarbons (TR-103).  It is also electrically conductive (fully hydrated bentonite yields an 
expected electrical resistivity of 250 ohm-cm), allowing GCLs to be used in conjunction with cathodic 
protection (CP) of the primary tank bottom. 
 
To evaluate GCL performance in this type of application, CP systems were installed on 14 
aboveground storage tanks with conductive bentonite liners for secondary containment.  Initial testing 
was performed on nine of the 14 tanks.  In general, groundbed resistances with the under-tank 
systems were relatively low, ranging from 0.3 to 1 ohm.  No significant or unusual effect of the GCL 
was observed in any of the installations.  Significant potential shifts were measured for all the tanks 
tested, indicating that cathodic protection was achieved by the applied current through the bentonite 
liner.  Thus, hydrated GCLs appear to be compatible with traditional CP methods and materials.   
 
GCLs normally hydrate over time by slowly pulling soil moisture up from the subgrade (TR-222).  To 
ensure full GCL hydration upon installation, it may be necessary to initially hydrate the GCL. This 
initial hydration can be achieved by either “flooding” the cover soil with enough water to hydrate the 
GCL, or preparing a subgrade at or above optimum moisture content.  A minimum GCL moisture 
content of 100 percent is recommended (Daniel, 1993). 
 
Once hydrated, the GCL can retain water for a significant period of time, depending upon the 
temperature, overburden type and thickness.  A laboratory study performed on a hydrated GCL 
covered with 8 inches of sand found that the GCL retained a moisture content over 200 percent for 90 
days (TR-106).  It should be noted however, that this laboratory testing did not take into account 
evaporation due to wind nor did it simulate transpiration from plants. Wind and plant uptake could 
result in lower moisture contents and desiccation of the GCL.  To assist in long-term moisture 
retention, water can be manually applied to the overlying soil every few months as part of a 
maintenance program.  The amount of water and frequency of watering will vary depending on site-
specific conditions (climate, evapotranspiration rate, and the field capacity of the cover soil).  This 
maintenance watering can be conducted using portable sprinklers, or by flooding the in-situ leak 
detection system that is sometimes required as part of the tank containment. 
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If long-term maintenance watering is not feasible, CETCO suggests that a membrane-laminated GCL 
(such as Bentomat CL) be used in secondary containment applications.  Placing the GCL with the 
membrane-side up will deter bentonite desiccation, thus providing additional assurance that the 
secondary containment liner will maintain a low permeability.  However, since plastic membranes are 
nonconductive, they can pose problems with the cathodic protection of steel tank bottom.  Design 
engineers can address this issue by specifying a standard geotextile-encased GCL directly beneath 
the tank bottom (as to not interfere with the cathodic protection) and a membrane-laminated GCL in 
the bermed area surrounding the tank (to deter bentonite desiccation and ion exchange).  However, 
the engineer must be aware of the trade-off associated with this approach (improved cathodic 
protection vs. increased potential for bentonite desiccation beneath the tank bottom). 












