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Abstract

In current landfills breakdown of municipal solid waste (MSW) occurs slowly and the landfill leaves a legacy of care,
management, monitoring and potential catastrophic failure over several generations. Social concern over these long term issues,
with their legislative and economic implementation, increasingly favour practices which promote short stabilisation times and
minimise environmenta! impact. This paper describes experiments carried out on mixed and unsorted municipal solid waste
(MSW) in which 75% of the rapidly biodegradable fraction was degraded in about 2 months with an average yield of 0.18 m’
CHuJkg volatile solids at s.t.p. The experiments served to demonstrate that with proper leachate management very rapid

decomposition of waste can be accomplished by taking the waste through a series of controlled degradation stages. © 1999

Elsevier Science Ltd. All rights reserved.
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1. Introduction

Sanitary landfills represent a common, economical
and environmentally acceptable method for the
disposal of solid wastes. Even with implementation of
waste reduction, recycling and transformation technol-
ogies, the disposal of residual solid waste in landfills
still remains an unavoidable component of an
integrated solid waste management strategy. However,
due to the unpredictable nature of the processes
involved during the stabilisation of the waste in a
landfill and differences in the waste composition,
identification of the key parameters controlling waste
degradation in a landfill is difficult.

There are several concerns with the current
landfilling process relating to its potential for air and
water pollution. Fugitive release of landfill gases occurs
even in highly engincered systems with active gas
extraction. Besides fire and explosion hazards, odour
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and greenhouse gas ¢missions remain difficult issues at
most sitcs. Mecthanc, which is a major product of
biological processes taking place in the landfills, is
recognised as a significant greenhouse gas (Rodhe,
1990). Landfill sites also pose another major threat to
the environment, namely the potential loss of leachate
to the surrounding water and soil. The chemical
compositions of the leachates vary, depending on the
age of landfill and the quality of waste disposed of in
the particular landfill. The variability is further exacer-
bated by the fact that leachate being generated at any
point in time is a mixture of leachates derived from
solid wastes of different ages. The leachate may carry
toxic contaminants to underground water supplies
{Christensen ct al., 1994). Unassisted, natural degrada-
tion in landfills occurs very slowly, and may continue
over scores of vears (Belevi and Baccini, 1992). Since
the landfills present potential environmental threats
over this entire period, care, monitoring and manage-
ment of the sites are required for long periods, even
after the sites are closed.
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