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INNOVATIVE TECHNOLOGIES IN ENVIRONMENTAL REMEDIATION
Chairperson
V. Adams
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This session contained seven presentations concerned with technologies for use in environmental remediation with emphasis on some innovative approaches.
The first presentation provided an overview of the science and technology behind the application of cover systems in the remediation of contaminated sites. It was pointed out that no universal solution is available. Moreover, if remediation is not planned in the initial stages of an operation, the available options will decrease and costs will increase significantly. The involvement of stakeholders in the planning process is essential for a successful project. The main factor affecting the long term performance of dry covers is erosion and, because of that, it is critical to observe the potential interactions between vegetation, the cover material, the waste and the associated transport mechanisms (gas and water) in developing an appropriate cover design. This is an area where more guidance could usefully be provided by international organizations to Member States. 
The use of bioremediation as a technique to remediate contaminated groundwater was reviewed in the second presentation. The remediation of groundwater contaminated by metals and radionuclides involves the conversion of the contaminants into more complex states, sorption, precipitation, or valence state changes at multiple scales. For the successful application of bio-remediation, an integrated approach involving site characterization and monitoring (using hydro-geological, geochemical, geophysical and microbiological methods supported by mathematical modeling) is needed. It has been demonstrated that for the long-term remediation of uranium contaminated sites, organic carbon should be supplied naturally to offset continuous influxes of dissolved oxygen.  This technique may be the only viable solution for deep and widely dispersed plumes of heavy metals and radionuclides, which are otherwise inaccessible. It can be used for complex mixtures of contaminants provided that appropriate microorganisms are employed.
In the third presentation, the technique of Monitored Natural Attenuation was described. The technique is gaining more acceptance from regulatory bodies in the context of remediation of contaminated groundwater. It was highlighted that the approach must not be seen as a ’do nothing option‘. On the contrary, justification for the adoption of this strategy depends heavily on appropriate modeling of the fate and transport of pollutants in groundwater. It was pointed out that the forecasting and monitoring strategies need to be discussed with the relevant stakeholders to ensure that the predictions and their limitations are well understood. The strategy is gaining more acceptance worldwide because the costs of treating water over long periods of time have been shown to be prohibitively high. The USEPA is making available guidance on the use of this approach. 
The fourth presentation described innovative mathematical modeling approaches applied to environmental remediation. The presenter emphasized that the use of mathematical models based on Kd approaches can lead to very conservative estimates and, instead, reactive geochemical transport modeling should be used wherever possible. Good interaction between proponents and regulators is a critical issue and mutual understanding about the overall simulation details must exist. 
Vitrification, as a means of immobilizing and isolating contaminated soil zones, has been used at various locations in the world. The fifth presentation described the improvements that have taken place in the technique over the last 10-15 years. These improvements have been achieved through its application to various problems and from an increased understanding of the melting process. It was argued that the technique avoids many of the problems of other remediation approaches by providing an almost ’permanent’ solution that does not require active maintenance. Furthermore, the public is said to be convinced by the technique. The costs, while initially higher than other techniques, are said to become comparable or less over time because of the absence of the need for maintenance or storage. Mitigative approaches are now being applied to address the safety issues which were associated with use of the technique in the past, e.g.,  incidents involving steam explosions caused by groundwater heating.
The final presentation described the remediation of an actual uranium mining site in Hungary. Restoration of rock piles, ponds and heap leaching sites was necessary. The steps needed to reduce radiation levels on the site, roads, pipelines and in groundwater to acceptable values were described.
In all of the presentations, the importance of stakeholder involvement was emphasized. The confidence of stakeholders, including the affected public, must be obtained when applying the various techniques described in this session. 
