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ABSTRACT 

A description is provided of a systematic approach currently being developed and deployed at 
the Department of Energy to obtain assurance that post-operational activities at nuclear 
facilities will be conducted in a safe manner. Using this approach, personnel will have 
available a formalized set of safety principles and associated question sets to assist them in the 
conducting of safety assessments and surveillance. Information gathered through this means 
will also be analyzed to determine if there are any generic complex-wide strengths or 
deficiencies associated with decommissioning activities and to which attention should be 
drawn. 

INTRODUCTION 

The U.S. Department of Energy (DOE) is committed to achieving the stated goal of cleaning 
up its complex and bringing all sites into compliance with applicable environmental 
regulations by the year 2019. Many facilities have already ceased operational activities and 
are in the transition to the post-operational phase of the facility life cycle. The final stages 
will involve, to various degrees, decontamination, dismantlement and decommissioning. 
Included in the complex are facilities that were designed and operated several decades ago and 
for which little consideration had been given at that time to the eventual need for 
decommissioning. 

The act of decommissioning a nuclear facility is a relatively recent concern, both within the 
DOE and in the commercial nuclear field, and only a limited set of decommissioning-specific 
standards and requirements have been issued. This has complicated the task of performing 
safety assessments and surveillance over these activities which must, nevertheless, be 
conducted in a manner that ensures the health and safety of the workers on the project, other 

'This work was performed under Contract No. DE-AC02-76CH00016 with the U.S. 
Department of Energy. 
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site employees and the general public. In order to facilitate this, the DOE is employing a 
systematic approach developed specifically for use in evaluating the safety of the activities 
encountered while facilities are in the post-operational status. This approach is designed to 
provide the safety assessment personnel with a framework on which they can base their 
technical judgement, to assure a consistent approach to safety assessment of D&D operations 
and to enable the systematic collection of data during the post-operational part of a facility's 
life cycle. 

METHODOLOGY 

The approach adopted is founded on a set of decommissioning-specific safety principles from 
which has been derived a formalized surveillance plan and question set for use in the field. 
Both the principles and the surveillance plan and question set are directed predominately at 
facilities that could pose nuclear and/or radiological hazards. Consequently, the prime focus 
is on activities related to those hazards and the actions necessary to protect the health and 
safety of the workers and the general public from them. Protection against other types of 
hazards, such as chemical or construction/demolition hazards, has not been addressed in detail, 
except where a potential exists for these other hazards to affect the nuclear or radiological 
safety. However, in limiting the present approach to nuclear and radiological hazards, the 
importance of these other hazards to overall safety is not being ignored. In fact, experience to 
date indicates that non-nuclear hazards are a leading source of accident and injury in the post-
operational phase and a need exists to examine these other hazards in this specific context. 

Safety Principles 

The safety principles that underpin the evaluation process express both the fundamental 
philosophy that should guide a decommissioning operation in its entirety and the precepts 
applicable to the various facets of the operation. In this respect, the formulation and 
compilation of the principles owe much to those used by the Nuclear Installation Inspectorate 
branch of the Health and Safety Executive in the United Kingdom when evaluating the safety 
of the design, construction and operation of nuclear plants (1). The contents of a preliminary 
draft version of the decommissioning-specific safety principles have been described previously 
(2). 

The safety principles can be roughly divided into two types: a group of fundamental 
principles and numerous groups of principles to be applied to specific areas. The fundamental 
principles are derived from internationally-accepted principles developed to ensure the conduct 
of safe operations at all times at any type of nuclear facility. Their roots lie in the 
recommendations of the International Commission on Radiological Protection (3), and the 
principles themselves address the need to keep radiation doses beneath the statutory limits 
and, in addition, as low as is reasonably achievable (ALARA). The fundamental principles 
also emphasize the importance of accident prevention and the minimization of the radiological 
consequences from any accident that might occur. 
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The fundamental principles are general in nature; translation of their intent into actual 
operations requires more specific direction. Thus other sets of principles were developed to 
address the various facets associated with decommissioning operations. These other, so-called 
"second tier," sets of principles have been built on the fundamental principles, taking note of 
relevant rules and regulations, and of associated statutory limitations. Beyond that, they are 
not intended to be prescriptive nor to be viewed as technical specifications. These second tier 
principles are presently grouped under three headings: "Safety Analysis," "Engineering 
Practice" and "Waste Management." The groups themselves contain several subsets to deal 
with certain individual subject areas. The "Safety Analysis" principles are classified according 
to whether they are intended to cover normal decommissioning operations or off-normal and 
accident conditions. The "Engineering Practice" principles are comprised of a set of basic 
principles that have application across the full spectrum of decommissioning engineering 
practice and several sets of principles that address more specialized topics (codes and 
standards, equipment, human factors, radiological protection, hazard analyses, etc.). The 
"Waste Management" principles deal mainly with the need to reduce the risk of radiation 
exposure and contamination during the generation, storage, handling and transport of 
radioactive waste. In particular, emphasis is placed on the need to minimize the quantity of 
waste as far as is reasonably practicable. 

It is important to note that this adoption of a set of safety principles does not represent a 
radical breakaway from past methods of conducting safety assessments of operations at 
nuclear facilities. Rather, the set of principles represents a formalized statement of the criteria 
already in use by personnel conducting the assessments. In addition, the principles will be 
under continual review to ensure that they remain appropriate and applicable in the light of 
ongoing developments in relevant scientific and technical fields. In this context, feedback will 
be sought from personnel in the field and comments incorporated into revised principles as 
appropriate. 

Surveillance Plan and Question Set 

The term "surveillance" is used here to define the oversight activities applicable to a facility's 
many post-operational life cycles phases. As such, it has a broad context and should not be 
confused with the more narrowly-defined surveillance and maintenance phase. The purpose 
of the plan is to. establish responsibilities and methods for conducting reviews and to provide 
a means for systematically collecting data on facilities that are in post-operational status. The 
activities to be performed under the surveillance plan fall under three principal categories: 
document reviews, personnel interviews and on-site observance and inspection. 

The approach initially considered (4) was modified in the light of peer review but the focus 
has remained unchanged - the implementation of the safety principles. This implementation 
involves a graded approach consistent with the nature and magnitude of the hazards perceived 
to be present. Inherent in this approach is that the degree of applicability of the principles 
will change as decommissioning operations proceeds. In most cases it is anticipated that the 
nuclear and radiological hazards will decrease but, because of the uncertainties associated with 
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the post-operational condition of any facility, it is conceivable some conditions may be 
encountered that will bring about a heightened awareness of hazards and an associated 
increase in safety concerns. 

The basic plan for conducting the surveillance activities involves partitioning a 
decommissioning operation into specific functional areas, such as management, radiation 
protection, packaging and transportation, fire protection, emergency planning, training and 
quality assurance. Standardized question sets, derived from the safety principles, have been 
developed for each area. Safety assessments can be conducted on an overall functional basis 
using a limited number of questions from each functional area, or, if deemed necessary, on a 
more detailed basis using most or all of the questions in a functional area. An additional 
option is to conduct the evaluation on a principle basis, in order to verify that the intent of a 
specific principle is being fully met. The question sets will also be subject to the same 
iterative review being applied to the principles in order to confirm their currency in the light 
of developments in all aspects of the decommissioning process. 

In tandem with the evolution of the question set is the development of a guidance document 
for application of the principles in practice. This document is being designed to provide 
background information on each principle and give examples of how it might be applied in 
specific instances. This type of guidance is thought to be preferable to a standardized 
question set in some instances where engineering and scientific judgement play a prominent 
role (for example, in evaluating the content of a safety analysis report). However, the use of 
question sets will be more appropriate in other types of assessment, such as confirming that 
procedures are being used correctly. 

In addition to providing assurance that the decommissioning procedure has been planned and 
is being conducted in a safe manner, the data generated through the post-operational facility 
surveillance plan will be evaluated and analyzed from a complex-wide perspective. The 
results of such analyses will be used to detect DOE-wide generic strengths and weaknesses 
(for example, by indicating the need for standards and training in specific technical areas) and 
thus be of assistance in expediting subsequent decommissioning projects. 

Because of the evolutionary nature of the project, input is being sought from all parties 
concerned, from those responsible for preparing policies and standards to those charged with 
conducting the actual D&D operations. This kind of interactive communication is being 
strongly encouraged to ensure that the safety principles and question sets are appropriate, that 
there is general agreement and understanding of the methodology and that its application will 
be feasible and practical. 

When finally developed and tested, it is planned to investigate the extension of this 
methodology to other aspects of post-operational activities at facilities, such as mission 
transition and environmental restoration. Eventually, it is envisioned that it could be adopted 
for surveillance of all phases of a facility's existence, including design, construction and 
operation of new facilities. Additionally, although the current plan is focused on nuclear and 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
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SUMMARY 

The DOE is developing and deploying a systematic approach to obtaining assurance that post-
operational activities (specifically, decommissioning) at nuclear facilities will be conducted in 
a safe manner. Personnel will have available a formalized set of safety principles and 
associated question sets to assist them in the conducting of safety assessments and 
surveillance. The information gathered through this means will also be analyzed to determine 
if there are any generic complex-wide strengths or deficiencies associated with 
decommissioning activities and to which attention should be drawn. 
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