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Composts increase rooting depth and vegetation growth over inorgan
ic amendment in an acidic, contaminated soil.
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a b s t r a c t

Soils contaminated with heavy metals can pose a major risk to freshwaters and food chains. In this study,
the success of organic and inorganic intervention strategies to alleviate toxicity in a highly acidic soil
heavily contaminated with As, Cu, Pb, and Zn was evaluated over 112 d in a mesocosm trial. Amelioration
of metal toxicity was assessed by measuring changes in soil solution chemistry, metal leaching, plant
growth, and foliar metal accumulation. Either green waste- or MSW-derived composts increased plant
yield and rooting depth, reduced plant metal uptake, and raised the pH and nutrient status of the soil.
We conclude that composts are well suited for promoting the re-vegetation of contaminated sites;
however, care must be taken to ensure that very short-term leaching pulses of heavy metals induced by
compost amendment are not of sufficient magnitude to cause contamination of the wider environment.
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1. Introduction find alternative uses for this mixed waste compost. This position is
Alternative long-term sustainable strategies to the disposal of
municipal solid waste (MSW) in landfill are being sought in most
industrialised nations worldwide. It is imperative, however, that
these strategies have low environmental, social and economic
effects. Methane emitted from landfill sites is the largest source of
greenhouse gas (GHG) produced by the waste management sector,
and treatments such as composting have been employed to miti-
gate against this action (IPCC, 2007). European Union (EU) Council
Directive 1999/31/EC (EC, 1999) on the landfill of waste has set
down strict mandatory targets to reduce the amount of Biode-
gradable Municipal Waste (BMW) entering landfills. This EU
Directive also states that no waste may be deposited in landfills
without first being treated to reduce its subsequent environmental
impact. Mechanical Biological Treatment (MBT) can be used to pre-
treat residual mixed wastes after recyclates have been removed
ultimately to produce a quasi-stabilised, compost-like substance
(Binner and Zach, 1999). Whereas according to EC (1999), this
treated material is suitable for landfill, it is desirable to
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supported by Bockreis and Steinberg (2005) who demonstrated
that MBT-treated wastes still have a large potential to produce
methane in an anaerobic landfill environment. As soil organic
matter levels have declined to critical levels in many regions of the
world, compromising their ability to deliver ecosystem services
(Bellamy et al., 2005), it is advantageous to recycle this ‘waste’
organic matter to land. However, this land spreading must occur
without unduly increasing the loading of inorganic and organic
contaminants onto previously uncontaminated soils. One proposed
use for mixed waste composts is in the remediation of heavy-metal
contaminated sites, where the addition of heavy metals may not
pose such a problem, provided they are added in non-labile forms.

Soil-borne heavy metals must be either removed or stabilised
into a less environmentally available form for successful remedia-
tion (Kiikkilä et al., 2001). The former is generally carried out
‘‘ex situ’’, causes soil structure deterioration and comes at high
economic cost, limiting its use on vast contaminated areas. Bio-
stabilisation techniques tend to be carried out ‘‘in situ’’ and are less
expensive, more time consuming, and prone to uncertainty. Soils
can reduce mobility and bioavailability of heavy metals naturally, as
they are retained in soil by sorption, precipitation, and complexa-
tion reactions (Kabata-Pendias, 2000; Pérez-de-Mora et al., 2005).
This natural attenuation process (natural remediation) can be
accelerated by the addition of organic amendments (Bolan et al.,
2003). Brown et al. (2003) concluded in their study that biosolids
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