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Radiological protection has a long and distinguished history in taking a balanced approach 
to optimization. Both utilitarian and individual interests and perspectives are addressed 
through a process of constrained optimisation, with optimisation intended to lead to the most 
benefit to the most people, and constraints being operative to limit the degree of inequity 
among the individuals exposed. At least, expressed simplistically, that is what the 
recommendations on protection are intended to achieve. 

This paper examines the difficulties in achieving that objective, based on consideration of 
the active role of optimisation in regulatory supervision of the historic nuclear legacy. This 
example is chosen because the application of the ALARA principle has important 
implications for some very major projects whose objective is remediation of existing legacy 
facilities. But it is also relevant because timely, effective and cost efficient completion of 
those projects has implications for confidence in the future development of nuclear power and 
other uses of radioactive materials. It is also an interesting example because legacy 
management includes mitigation of some major short and long term hazards, but those 
mitigating measures themselves involve operations with their own risk, cost and benefit 
profiles. 

Like any other complex activity, a legacy management project has to be broken down into 
logistically feasible parts. However, from a regulatory perspective, simultaneous application 
of ALARA to worker protection, major accident risk mitigation and long-term environmental 
and human health protection presents its own challenges. Major uncertainties which 
exacerbate the problem arise from ill-characterised source terms, estimation of the likelihood 
of unlikely failures in operational processes, and prospective assessment of radiological 
impacts over many hundreds of years and longer. The projects themselves are set to run over 
decades, during which time the socio-economic and political-cultural aspects of stakeholder 
interests will evolve. In addition, new technologies may offer new options, and new 
repeatable experiments and data may provide further insight into the shape of the dose-risk 
relationship. 

Examples from past and on-going legacy management projects in the Russian Federation 
and the USA will be used to illustrate the issues mentioned above and draw conclusions on 
future application of the ALARA principle in this context. 
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