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Factors Affecting Design of Liner Thickness for Landfill Waste

Chanchai Chawsuancharoen®” Wilailak Sramoon? Panich Voottipruex® and Chairat Teerawattanasuk®

Abstract

The objective of this study is to develop the Microsoft Excel spreadsheet program for
designing suitable landfill liner thickness of compacted clay with low plasticity (CL) for protecting
the infiltration of lead as a heavy metal solution in landfill waste into groundwater and natural
water sources. The designed thickness can be specified to suit a service life of 100 years. Relevant
parameters are compared with the design of the landfill liner thickness such as value of diffusion
coefficient (D) in the range of 5.00x10°-1.00x10® cm?/sec, hydraulic conductivity (k) in the range of
1.00x107-1.00x 10 cm/sec, soil porosity (n) in the range of 0.20-0.60 and retardation factor (R) in
the range of 35-140. According to the study, it was found that the clay liner thickness of 17
centimeters was able to protect the infiltration of lead as a heavy metal solution in landfill waste
into groundwater and natural water sources for a service life of 100 years. Diffusion coefficients (D)
and hydraulic conductivity (k) were directly proportional to the design of the landfill liner thickness
values, which differed from retardation factor (R) and porosity (n) to be inversely proportional
to thickness of landfill liner design. In addition, the designed landfill clay liner thickness
of 60 centimeters according to the standard of Pollution Control Department, Thailand, 2011

would be able to prevent leachate of the lead-type heavy metals for 1,080 years of service life.
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