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By classification in the USA, hazardous wastes are identified as solid substances that
possess unacceptable levels of any of the following characteristics: corrosivity, ignitivity,
reactivity and toxicity. Non-solid substances can also pose serious health and
environmental risks, depending on their chemistry and exposure conditions. Sites that are
contaminated with substances that meet these criteria abound in virtually every country.
Often, they result from operations of industrial and civil facilities. While regulations and
policies have been developed and enforced to different levels of success, to control the
emission of hazardous substances into the environment in all countries, some countries
have adopted largely remedial approaches to the control of risks posed by contaminant
emissions. This remedial approach, which is undoubtedly more expensive in terms of
direct and social costs, typically involves decontamination of polluted sites using one or a
combination of available technologies and techniques.

Regardless of whether the target contaminant is a solid or a liquid, environmental and
health hazard reduction through polluted site decontamination, poses significant
socioeconomic and technical challenges to private and public environmental management
organisations. First, there is the cleanup standards issue of ‘how clean is clean?’ and then
the uncertainty of attaining the specified clean up level with the selected technology,
within the available time and budget. Such technologies must apply one or a combination
of reduction in contaminant mass/volume; changes in contaminant chemistry/toxicity;
and changes in the characteristics of the medium through which the contaminant can
travel to sensitive locations. Many fundamental physico-chemical and biological
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mechanisms form the bases of the treatment technologies that have been developed
during the past four decades for soil decontamination. Specification of the endpoint
concentration to which decontamination is carried is very critical with respect to both the
technical and financial feasibility of optional technologies. Intuitively, for every polluted
site, each contaminant has a concentration level at which it may cease to pose significant
risk to human health and the environment. It can be fairly argued that the endpoint
concentration for decontamination of the site should be the identified negligible risk
concentration. Considering that contaminant concentration does not solely determine risk
and that other factors such as contaminated media characteristics, climatic factors and
even receptor characteristics, are significant, adoption of biological endpoints to polluted
site decontamination, in which risks to human health and ecology of each site would
serve as the basis of specified maximum concentration, would need to be done on
site-by-site and contaminant-by-contaminant bases. The desirability of this approach is
negated by the cumbersome and expensive analytical processes that would be performed
for several sites within each jurisdiction. The approach that is almost universally
adopted by regulatory agencies is specification of endpoint concentrations on a
contaminant-by-contaminant basis but at the same level for each contaminant for all sites
within the jurisdiction. It is possible that while such standards meet human/ecological
(biological) risk reduction levels for some sites, they are inadequate for other sites. The
difficulty associated with specification of biological endpoints can be reduced through
implementation of regional site monitoring and data management systems. In this case,
data on sites and associated risk factors would be archived and given spatio-temporal
coordinates in geographic information systems (GIS) such that biological risk models can
be applied system-wide. The configuration of this system would make it easier to screen
available site decontamination technologies and make other decisions more efficiently.



