Environmental Technical Issues

Remediation Techniques

Many contaminated brownfield sites sit idle and unused for decades,
because the cost of cleaning them to safe standards is more than the land
would be worth after redevelopment. Contamination of soil and
groundwater is thus a key issue in brownfield revitalisation. The
underground legacy of the industrial past often bears uncertainties and
potential high risks related to the cost and time needed for remediation
processes. This dulls the image of brownfield sites as potential
development areas. However, this negative perception is influenced by a
small number of seriously contaminated sites. Research shows that in the
majority of redevelopment praojects, the costs related to clean-up are less
than 5% of the total development costs.

Among the REVIT partners, Medway and Stuttgart initiated in-depth
activities and knowledge exchange related to cost-effective site
characterisation and innovative remediation technologies. Two
transnational workshaops in Stuttgart including internal and external

experts dealt with:

B “Sustainable technologies for soil and groundwater
contamination” (October 2004)

B “Analysis of Basic Conditions for the Application of Innovative
Remediation Technologies in Brownfield Redevelopment
Projects” (January 2007)

Local activities in Medway led to the case study “Rochester Riverside”,
exploring practical application of remediation approaches based on large-
scale bio-remediation and a pilot test of carbonation of soil contamination.
Accelerated carbonation technology is based on the precipitation of
calcium carbonate [CaC03] after adding carbon dioxide [COz] under
controlled conditions to a moist reactive binder, such as contaminated soil.
Precipitated carbonates stabilise or cement contaminated soil, which also
improves the geotechnical condition of the product.

Stuttgart applied the newly developed Integrated Concept for
Groundwater Remediation [INCORE] approach for site characterisation.
This strategic approach is based on an integral groundwater investigation
for identification and delineation of contaminant plumes in the
groundwater and the identification of related contaminant sources.
Remediation activities combine “dig and dump” with a pilot test of the
innovative On-site Separation and Biological Oxidation [0SB0O] technology:
an on-site remediation technology based on the combination of mechanical
and biological soil and groundwater treatment.
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The findings of the two workshops can be summarised as follows:

B Classical approaches for site characterisation are expensive if applied
to large sites. The integral groundwater investigation approach proved
to be effective. More advanced proven site characterisation
technologies and approaches are needed in order to achieve reliable
site characterisation on a large scale in a cost effective way.

B Principle remediation options are still “dig and dump” and “pump
and treat”. Waste legislation and related costs for landfilling are
the key drivers for a shift to alternative, more sustainable, on-
site and in-situ technologies.

M There is a need for pilot applications to demonstrate the

applicability of alternative technologies in different framework
conditions (e.g. geology, contaminants, time, and space). Such pilots
should already be part of technological development and should be
considered in the site-specific technology selection process.

B Local situations and the complexity of brownfield revitalisation
requires that a robust appraisal of the environmental impact of
each remediation technology be considered in the decision
making process. Life cycle assessment of the technologies
should be an essential step in all remedial planning.

B Technology demonstration, verification and updated, independently
reviewed information are cornerstones of a strategy supporting the
implementation of alternative technalogies. Bodies like Contaminated
Land: Applications In Real Environments [CLAIRE] in UK, and the
Netherlands Centre for Soil Quality Management and Knowledge

Transfer [SKB], provide essential information and reference systems

for sound decision making on the application of innovative and
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alternative remediation technologies to reflect specific site conditions.

Changes in legislation and increasing requirements for environmental
quality lead to stronger efforts to find more sustainable solutions with
regard to soil and water decontamination. Conventional tools, such as life
cycle assessment and cost benefit analysis, support the quest to improve
the sustainability of brownfield remediation techniques. Successful
implementation of alternative remediation technologies requires pilot and
demonstration pragjects to facilitate and secure wider acceptability.

Recommendations and Conclusions:

1. Advanced monitoring and site investigation technologies and approaches are needed in order to achieve reliable
site characterisation on a large scale in a cost effective way.

2. Waste legislation and landfill costs are key criteria for the selection and development of remediation solutions
and technologies. Life cycle assessment and cost benefit analysis of the technologies is an essential step in the
remedial planning process.

3. Pilot tests should use site-specific technological solutions.

4. Successful new remediation technologies must be supported by a strong marketing and demonstration campaign
in order to gain wider user acceptability.






