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Tasks 
Task 1 - Identify and assess non-destructive evaluation methods that 
can be used to evaluate the integrity of the CBA liner in situ. 

What are the best methods to detect and quantify defects in 
the CBA liner without excavation?

Task 2 - Develop methodology by which statistical inferences can be 
made regarding integrity of the CBA liner based on varying amounts of 
inspection and testing.

How much of the CBA liner must be evaluated?
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Why Are Defects in the CBA Liner Important?
• Thin membrane-type liners, 

either CBA or modern 
geomembranes, are vulnerable 
to punctures.
• Subgrade beneath liner critically 

important – gravel subgrade 
beneath CBA at VMT makes 
liner particularly vulnerable.
• Bathtub analog – one defect 

without backup allows the liner 
to drain rapidly.
• Modern liners are composites -

geomembrane over clay liner.

Leachate

Clay
or
GCL

GM

Subgrade

Liquid
CBA Liner

Defect is defined as a fully-penetrating hole in the liner
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What Causes Defects?
• Installation shortcomings, 

errors.
• Loading from equipment 

causing stress concentrations at 
contact between gravel and CBA 
liner.
• Oxidation and embrittlement.
• Construction equipment during 

liner inspections.
• Many others.

Puncture

Surface of CBA Liner
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Leak Location Survey
Electrical Resistance 

Tomography (aka ERT)

Pilot test both methods over at least 20% of CBA liner at West Tank Farm. 

Task 1 - Summary and Assessment of Methods
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Task 2 – Statistical Methodology for Defect Evaluation
• Addressed two important 

questions:
o How much area must be 

evaluated to identify defects 
(number, size, location)?

o How much area must be 
evaluated to estimate number 
of defects with acceptable 
uncertainty?

• Used Monte Carlo method to 
assign defects and evaluation 
areas.
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Task 2 – Statistical Methodology for Defect Evaluation
How Much Area to Identify? Uncertainty in Number of Defects?
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• Employ leak location and/or ERT methods to evaluate CBA 
liner across all containment cells in East Tank Farm.

• To estimate total number of defects, need to evaluate at 
least 20% of area.

• To detect and locate defects, effectively need to evaluate 
entire area.

• Pilot test leak location and ERT methods in West Tank Farm 
– at least 20% of area, with direct visual inspection 
afterwards to ground truth. 

Recommendations
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