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Abstract
Mechanical biological pretreatment of waste prior to disposal is proven to effectively reduce the long-term polluting potentials
of landfilled waste. The combined effect of waste pretreatment and flushing, as is possible in landfills operated in tropical
or sub-tropical countries, has the potential to further reduce the landfills’ environmental impact. In this study, long-term
emissions from pretreated waste were monitored in anaerobic leaching columns operated at increasing liquid-to-solid ratios.
The efficiency of the pretreatment, conducted in full-scale passively aerated windrows, was assessed by comparing different
treatment periods (8 and 16 weeks). In order to understand the influence of sorting (separated collection) on the pretreatment,
the treated waste was sieved in a 50mm diameter sieve and the coarse and fine fractions separately analysed in the leaching columns. The results showed that treating the waste markedly reduces the COD and NH3-N loadings while the coarse
fractions show a greater long-term pollutant risk.
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Introduction
The increase in environmental awareness and the growing focus
on sustainable development are changing the way in which modern engineers deal with solid waste disposal. In South Africa,
the current approach is to ‘concentrate and contain’ and in the
case of municipal solid waste (MSW), this includes entombing
a large volume of degradable organic material in sanitary landfills that may produce highly polluted leachates. Due to the long
timeframes required to reach stabilisation of the waste body,
the focus has shifted towards treating the problem at the source,
rather than dealing with the emissions of untreated waste (Robinson, 2000; Cossu et al., 2003).
Waste pretreatment prior to disposal is gaining momentum
internationally as a possible solution. The European Council
Landfill Directives 1999/31/EEC (LFD) require member states to
only landfill wastes that have been subjected to prior treatment
(Robinson et al., 2005). Mechanical biological pretreatment
(MBP), in particular, has proven to reduce the organic loading
in the leachate. The effectiveness of aerobic pretreatment on the
removal of long-term ammonia loadings is still not clear.
The University of KwaZulu-Natal, in collaboration with
Durban’s Waste Disposal Unit (Durban Solid Waste – DSW),
has conducted research on the behaviour of landfill emissions
under a subtropical climate since 2000. It now appears evident
that high rainfalls, typical of a subtropical climate, are favourable in promoting an optimum environment for biodegradation
(Bowers, 2002). In 2002, the first South African pilot project on
aerobic pretreatment of waste in passively aerated windrows was
initiated at the Bisasar Road Landfill site in Durban. This note
reports on an aspect of this study that investigates the possibility
of coupling aerobic waste pretreatment with flushing in a bioreactor landfill in order to shorten the acetogenic stage and actively
remove pollutants from the leachate. Note that a detailed descrip* To whom all correspondence should be addressed.
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tion of the methodology followed in the windrows’ construction
and operation, including the assessment of the treatment performance and the preliminary results of the pilot project, was
presented in Griffith and Trois, 2006. In this study, long-term
emissions from pretreated municipal solid waste were monitored
in anaerobic leaching columns operated at increasing liquid-tosolid ratios. The efficiency of the pretreatment was assessed by
comparing different treatment periods (8 and 16 weeks). In order
to understand the influence of sorting (separated collection) on
the pretreatment efficiency and the contribution of the fine fractions in the overall organic loading in the leachate, the treated
waste was sieved in a 50 mm diameter sieve and the coarse and
fine fractions separately analyzed in the leaching columns.

Materials and methods
The Dome Aeration Technology (DAT) was used for the treatment of municipal solid waste (MSW) in passively aerated open
windrows set up at the Bisasar Road Landfill site in Durban
(Paar et al., 1999; Mollekopf et al., 2002; Griffith and Trois,
2006; Trois and Polster, 2007; Trois et al., 2007). The pretreatment stage involved the mixing of MSW with bulky waste, comprised mostly of dry garden refuse, to maintain the high porosity
required for effective aeration. The material was wetted before
placement in DAT windrows which were 10 m wide, 30 m long
and 2.5 m in height, in order to ensure 55 to 60% moisture content for optimum microbial activity (Trois et al., 2007). The
waste was then aerobically composted for 8 and 16 weeks, as
discussed in detail in Griffith and Trois, 2006.
Sieving the waste is employed in the MBP process both
before and after the biological treatment stage in order to separate the high calorific value coarse fraction (size >40 mm) which
is usually incinerated from the fine highly biodegradable material (size <40 mm) (Soyez et al., 2002; Kuehle-Weidemeier et
al., 2003). A screen size of 40 to 100 mm is typically used; the
material retained in the sieve (called upper-sieved) is generally
incinerated, while the passing (called under-sieved) undergoes
biological stabilisation. In this study, the screening was applied
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