
l :·,. ( 
l WASTE 
l 

l CONTAINMENT 
1 SYSTEMS: 

Construction, Regulation, and Performance 
Proceedings of a Symposium sponsored by the 
Committee on Soil lmprovement an d Geosynthetics 
and the Committee on Soil Properties of the 
Geotechnical Eng ineering Division, 
American Society of Civil Engineers 
in conjunction with the 
ASCE National Convention 
San Francisco, California 
November 6-7, 1990 

GEOTECHNICAL SPECIAL PUBLICATION NO. 26 

Edited by Rudolph Bonaparte 

Published by the 
American Society of Civil Engineers 
345 East 47th Street 
New York, New York 10017-2398 



CONTENTS 

Session 1: Regulation and Performance 

Landftll Contairunent Systems Regulations 
Roben E. Landrelh .... . .. . .......................... . . .. .. . ... .. ............ l 

Regulation, Conslnlction, and Performance of Clay-Lined Landfills in Wisconsin 
Mark E. Oordon, Paul M. Huebner and Gene R. Mitchell ... . . .. . .. . ... . ..... . 14 

Performance Evaluation of Eanhen Liners 
Stephen J. Trautwein and Charles E. Williams ....... . . . .. . . . . .. . . • .... . , • ....... 30 

Field Behavior of Double-Liner Systems 
Rudolph Bonapane and Belh A. Gross . ...... . ..... • ..... . • ..... . . . . .. . . ....... 52 

Session 2: Long-Term Performance 

Factors Controlling the Long-Term Properties of Clay Liners 
James K. Mitchell and Makram Jaber .... . .. . .. .. ............... • ..... • ........ 84 

Long-Term Durability and Aging of Geomembranes 
Roben M. Koerner, Yick H. Halse and Arthur E. Lord .. ......... . . .. . .... .. .. . . 106 

Construction and Performance of a Long-Term Eanhen Liner Experiment 
Keros Canwright and Ivan G. Krapac ................. . ... .. . .. . . ..... • .. ..... 135 

Detailed Case History of Clay Liner Performance 
Denys W. Reades, Leo R. Lahti, Roben M. Quigley and Angelos Bacopoulos ....... 156 

Session 3: Construction, QuaJity Contro!, and Future Directions 

Surnmary Review of Construction Quality Contro! for Eanhen Liners 
David E. Daniel ... . .. . ... . ............ ...... .. . . .. . .. ... .. . .............. 175 

Geomembrane Construction Quality Assurance 
Jean-Pierre Giroud and Ian D. Peggs .......... . ......... ...... . .. . . ........... 190 

Field Verification of C!ay Liner Hydraulic Conductivity 
Gary M. Johnson, William S. Crumbley and Oordon P. Boutwell .. . ..... .......... 226 

Attenuating Materials for Composite Liners 
Jeffrey C . Evans, Yasodha Sambasivam and Stephen Zarlinski . . .. • .... .. • ...... . . 246 

Subject lndex .......... ... . . . .... • ..... .• ... . . • ... ...•..... .. . ...... . ... ... 265 

Author lndex .......... . .. . .. .. .............. . .. .. . .. .. . .. . ....... • . . ...... 266 

vii 


