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APPENDIX A
ALTERNATIVE LINER FLOW COMPARISON

Analyses were conducted using the method proposed by Giroud et al. (1997) to demonstrate that the
secondary composite liner system consisting of a 60 mil high density polyethylene (HDPE)
geomembrane overlying a geosynthetic clay liner (GCL) has equivalent or improved fluid migration
characteristics when compared to a secondary composite liner system consisting of a 60 mil HDPE
geomembrane overlying the prescriptive compacted clay liner (i.e., 3 feet of 107 cm/sec soil, per
40 CFR 264.221). The liner flow comparison calculation is provided in Appendix A-1.

Compatibility testing was conducted to evaluate the potential for the GCL to increase in permeability
when exposed to the synthetic tailings solution chemistry. The results of the compatibility testing are
presented in Appendix B. The certified hydraulic conductivity of the proposed GCL material is
5x107 centimeters per second (cm/sec) when tested with deaired/distilled/deionized water. Testing of
a polymer-treated GCL in contact with the synthetic leachate indicated no increase in hydraulic
conductivity. However, the standard GCL exhibited an increase in permeability when tested with the

synthetic leachate to approximately 1.1x10°® cm/sec.

Based on this site-specific analysis, which accounts for the loading conditions and anticipated head on
the secondary liner system, as well as the potential for an increase in the GCL hydraulic conductivity
when exposed to the tailings leachate, the amount of flow through the secondary liner system with the
prescriptive compacted clay liner was evaluated to be nearly 5 times greater than the flow through the
secondary liner system with a standard GCL underliner, and more than 8 times greater than the flow
through the secondary liner system with a polymer-treated GCL underliner. Therefore, in terms of
limiting fluid flow through the composite secondary liner system, the secondary liner system
containing a GCL performs better than the secondary liner system containing the prescriptive clay

liner.
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APPENDIX A-1

FLOW COMPARISON CALCULATION
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