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Results, open issues, significance and false expectations after 50 years of science  in nuclear waste management
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Abstract 
While research on the safety of geological disposal of radioactive waste is ongoing for more than 60 years, and since 48 years always guided by the MRS symposia on the « scientific basis of nuclear waste management » both in Europe and in the USA, the research community has not achieved a clear understanding of  which research is still necessary to site, plan and build a repository in a given country and to assure its long term safety or whether it is necessary to contribute to global understanding while not being necessary to advance concrete projects. In the public, doubts on the safety of geological disposal persists. 
Repository safety is often considered to be a concept developed by safety engineers, putting ever-growing scientific and systems knowledge in the overall context of a safety case, with scientists providing building blocks for it, many of which might not contribute to safety. 
The scientific community at large need to advance systems understanding of repository safety to distinguish between research subjects as « nice to poursue », « interesting » and « necessary ». While the message is often given out, that there are still so much unknowns, the impression shall not be made that these unknowns limit our ability to build, operate and close repositories and confirm their long term safety. Current progress of repository programs like that in Finland shows that sufficient knowledge has been gathered to go ahead. Nevertheless, research and follow up of scientific progress and the continuing check of potential impacts on the ongoing projects needs to accompany repository programms all over the many decades of their developments, well beyond the next century and even beyond repository closure. Open issues and false expectations  are addressed in this paper.
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