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APPENDIX B 

GCL COMPATIBILITY TESTING 

This appendix presents the results of leachate compatibility testing on the geosynthetic clay 

liner (GCL) proposed for use at the Piñon Ridge Project in Montrose County, Colorado.  

Bentomat ST, manufactured by CETCO Lining Technologies (CETCO), is the GCL 

proposed for construction as the underliner component of the secondary composite liner 

system for the tailings cells and evaporation ponds.  Compatibility testing was conducted by 

TRI/Environmental, Inc. (TRI) under contract to CETCO. 

 

MATERIALS 
 
Two samples of GCL were tested for compatibility with synthetic acidic leachates: 

• Bentomat ST (Roll No. 82) – polymer-treated bentonite, using preliminary leachate 
chemistry 

• Bentomat ST (Roll No. 1979) – standard sodium bentonite, using updated leachate 
chemistry 

The synthetic leachates were composed of the reagents summarized in Table B-1.  These 

reagent concentrations were provided by CH2M Hill (the process designers) in January 2008 

(Preliminary; CH2M Hill, 2008a) and March 2008 (Updated; CH2M Hill, 2008b) for the 

tailings cell solution. 

 

TABLE B-1 

TESTED SYNTHETIC LEACHATE COMPOSITIONS 

Reagent 

Preliminary Tailings 
Leachate Chemistry 
(CH2M Hill, 2008a) 

(g/L) 

Updated Tailings 
Leachate 

Chemistry (CH2M 
Hill, 2008b) (g/L) 

H2SO4 1.479 0.084 
FeSO4 0.182 0.014 

Fe2(SO4)3 13.870 35.989 
(NH4)2SO4 18.575 34.9 

Na2SO4 2.538 3.917 
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The preliminary synthetic leachate solution was reported to have an initial pH of 1.9 and an 

electrical conductivity of 30.4 mS.  The updated synthetic leachate solution was reported to 

have an initial pH of 1.3 and an electrical conductivity of 73.7 mS. 

 

TESTING PROGRAM 
 
GCL compatibility testing followed the procedure outlined in ASTM D 6766, Scenario 2 

(modified). Both GCL samples were moistened with tap water to reach an initial moisture 

content of about 70 percent, and then hydrated with the low-pH synthetic leachate for 48 

hours under an effective stress of 5 pounds per square inch (psi).  After hydration, the 

samples were permeated with their respective synthetic leachates at the 5 psi confining 

pressure.   

 

The GCL samples were subjected to increasing confining pressures.  The specimen was 

allowed to consolidate overnight with each increase in effective stress. The final confining 

pressure of 60 psi for the test samples is equivalent to approximately 85 feet of tailings at an 

assumed density of 100 pounds per cubic foot (pcf). 

 

RESULTS 
 
The certified hydraulic conductivity for Bentomat ST is 5x10-9 cm/sec, per the manufacturer 

data sheet (see Appendix A).  This permeability value is obtained for a GCL of standard 

thickness (i.e. 0.4 inches) using standard bentonite tested with deaired/distilled/deionized 

water at 80 psi cell pressure. 

 

The results of the GCL permeability tests are presented in Appendices B-1 and B-2 for the 

polymer-treated and standard samples, respectively.  Graphs of the permeability versus time 

and permeability versus pore volume are presented in Appendix B-1 for the polymer-treated 

GCL testing. Graphs of the permeability versus time, permeability versus pore volume, and 

permeability versus effective stress are presented in Appendix B-2 for the standard GCL 

testing. 
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At the end of each test, the measured permeability of the standard and polymer-treated GCL 

samples were 1.1x10-8 and 3x10-9 cm/sec, respectively.  These results represent an increase in 

the reported hydraulic conductivity by nearly half an order of magnitude for the standard 

sample, and virtually no change in hydraulic conductivity for the polymer-treated sample.   

 
Although there is an increase in hydraulic conductivity measured for the standard bentonite 

GCL in response to the leachate, test results show that use of Bentomat ST GCL exceeds the 

permeability requirements for the prescriptive underliner (i.e. 3 feet of 10-7 cm/sec clay, refer 

to Appendix A).  Consequently, polymer-treatment of the bentonite in the GCL is not 

required. 
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APPENDIX B-1 
 

COMPATIBILITY TEST REPORT 
POLYMER-TREATED GCL 
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APPENDIX B-2 
 

COMPATIBILITY TEST REPORT 
STANDARD GCL 
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