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1.- Introduction

The IAEA is organizing a new Co-ordinated
Research Programme (CRP) on
"Improvement of Safety Assessment
Methodologies" to address methodological
issues associated with long term safety
assessment of near surface disposal
systems. The programme will put especial
emphasis on the practical applications of
these methodologies.

2. Proposed title of programme

International Programme on
Implementation of Safety Assessment
Methodologies For Near Surface Disposal
Facilities for Radioactive Waste, (ISAM).

3.- Scientific background

Near surface disposal of radioactive wastes
is practised in a number of Member States
and is planned in others. For any disposal
practice it is important to demonstrate that
the practice is acceptable and in
compliance with regulatory criteria.

Safety assessment is a key element in
evaluating the acceptability of a disposal
practice. In addition, during the planning
phase, safety assessment can play a role in
site selection, establishing waste
acceptance criteria, and in designing and
optimizing engineered barriers. For older
existing facilities, safety assessment is the
primary tool available for evaluating the
acceptability of past disposal practices,
assessing the need for changes in disposal
practices or deciding whether remedial
activities need to be conducted. Safety
assessment is also fundamental to the
licensing process. In each of these

technical areas, safety assessment plays a
key role in focusing decisions on issues
related to the long-term safety of the
disposal system. Safety assessment can
therefore be seen to be an important part
of decision making concerning disposal
facilities.

Safety assessments should be
structured in a manner that maximises
confidence in decisions made about the
disposal facility. An initial attempt at
developing improved confidence in safety
assessment approaches was the IAEA Co-
ordinated Research Programme (CRP)
called the hJear-Surface Radioactive Waste
Disposal Safety Assessment Reliability
Study (NSARS) which ran from 1991 to
1995. The focus in NSARS was on
developing confidence in physical process
models by conducting inter-comparisons
between approaches for specific test cases
that represented typical safety assessment
problems.

The primary objective of NSARS was on
testing models and the use of tools for
safety assessment. This aspect has been
covered sufficiently by NSARS. This new
programme, Implementation of Safety
Assessment Methodologies (ISAM), will
build on this experience but will place
special emphasis on the implementation of
safety assessment methodologies.

4.- Scientific scope and
proposed programme goals

The scope of the programme.will be the
scientific, and technical aspects related to
the long term safety assessment of near
surface disposal facilities.
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The primary focus of ISAM will be on the
methodological aspects of safety
assessment with emphasis on the practical
application of these methodologies.
Furthermore, practical application is
necessary for a thorough understanding of
safety assessment methodologies. For this
reason one of the main components of the
programme will be the development of
collective and individual safety cases in
order to test and understand safety
assessment methodologies and provide
practical experience in their
implementation.

The safety assessments developed during
the programme will be as realistic as
possible and closely linked to the
presentations and discussions of
methodological aspects. Two kinds of
practical problems will be addressed in the
programme. First, safety assessments
associated with proposed facilities for
future wastes will be considered. In this
context, the disposal will be assumed to be
consistent with current best practices.
Second, safety assessment of an old
facility containing wastes will be
considered. These are common safety
assessment problems, and each has its
own difficulties.

The programme will address important
methodological issues associated with long
term safety assessment of near surface
disposal systems. At least three important
areas will be covered: (1) scenario
generation and justification, (2) modelling,
data and tools, and 3) analysis of results
and confidence building.

Scenario generation and
justification. Scenario analysis has
frequently been used in safety
assessments for deep geologic disposal
facilities and several formal analysis

methods have been developed and applied.
However, the process of scenario
generation for near-surface facilities has
not, to date, used these methods. Indeed,
scenario generation is not ever considered
in a significant number of cases. There is,
therefore, a need for consensus as to
whether scenario generation is required for
near-surface facility safety cases, and if
so, what methodologies are most
appropriate. The ISAM programme will
focus on approaches which allow scenarios
to be identified and screened in a
systematic manner. In this way scenarios
for analysis are generated in a manner
which is formal, defensible and transparent
to external review. Human intrusion,
natural evolution and disruptive events will
be included in the study. Once a thorough
understanding of the different approaches
has been obtained, they will be evaluated
in terms of their robustness when applied
to different types of scenarios as well as
their defensibility.

Modelling, data and tools. To date,
conceptual model development has been
conducted as a largely informal process, in
which many assumptions invoked by the
analyst remain implicit. However, the
conceptual model is vital to the
defensibility of a safety case, and is
frequently where much of the attention of
reviewers is focused. There is a, therefore,
need to make the process of developing
conceptual models more formal,
defensible, and transparent to independent
review. In the area of conceptual model
development, the research programme will
focus on approaches to formalizing the
conceptual model development process.
Approaches will be evaluated for their
robustness in treating alternative
conceptual models and on their ability to
produce a defensible, traceable safety
assessment.
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Mathematical models used to analyse the
processes in a safety assessment should
be developed from the conceptual model.

Models can be analytical methods or
numerical calculations using computer
codes. Many models have been developed
for the various phenomena in safety
assessment (transport in concrete, in
groundwater and surface water systems,
and in the biosphere). The primary issues
associated with the mathematical model
relate to computer code quality assurance.
The research programme will consider the
degree to which code quality assurance
has an impact on the defensibility of the
safety assessment.

Development of a safety case requires a
large number of data related to the site,
the disposal facilities and the wastes.
Data is used all along the process:
scenario definition, modelling, analysis of
results. The inputs for safety assessment
often has to be chosen among a larger
amount of data generated in connected
activities, but frequently safety
assessment activities first identify the need
for data. A number of conceptual issues
arise concerning the generation and
management of data, in a safety
assessment. Confidence in a safety
assessment is dependent on the
confidence highlighting the necessity of
quality assurance, involving requirements
on the traceability and selection of data.
In some instances certain types of data
may be scarce or even absent, and the
problem arises on how to select
appropriate ranges for related input
parameters. in other cases, the

construction of a defensible safety
assessment will require a trade off
between the use of conservative values
and the demand for additional data; the
final decision depends on a number of

factors, but the quest for additional data
could be an endless activity. As data
acquisition and interpretation is time and
resource consuming, cost benefit analysis
may help in taking decisions in this area.
The research programme will investigate
each of these areas.

Analysis of Results and Confidence
Building. The intent of this portion of the
programme is to explore the relative merits
of alternative approaches for using
available information to assist in making
confident decisions. The factors which
lead to the uncertainties in the decision
making process will first be reviewed.
This review will provide a frame of
reference for the next stage in which the
different methodologies for analysing and
presenting safety assessment result will be
documented and the potential for each
methodology to reduce uncertainty in the
decision making process will be assessed.

Safety cases. Two safety cases will be
developed jointly by participants in the
programme. These safety cases will
address respectively a disposal facility
representative of old practices and a
typical examples of current practices. The
Coordinating Group, assisted by the
Working Groups, would prepare the drafts
of these safety cases which would be
discussed, and amended, as required,
during the RCM. These collective safety
cases would provide a reference for
participants when developing their own
safety cases. They would also provide the
basis for open discussion of practical
issues with the aim of reaching consensus,
in as many areas as possible.

Each participant is expected to develop
their own safety case. In order to enhance
active involvement, participants would be
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free to select the characteristics of the
disposal facility and the data, as well as
the methodology and tools to be used in
their own safety assessment. It is vital
that participants undertake and complete
this exercise which will provide practical
experience in the difficulties, advantages
and drawbacks of the different methods, in
the difficulties to be overcome when
constructing a defensible safety
assessment, and in showing compliance
with regulatory requirements. It is
expected that this will promote active
participation in the discussions and
thorough awareness of the different
issues.

Participants with existing or
planned facilities may choose to contribute
to the group by applying safety
assessment methods to their own problem.
Alternatively, two generic facility
descriptions will be provided, which
participants can use as test beds for safety
assessment approaches introduced to the
group as a whole. The experience of each
participant will be integrated to form a
collective safety case, which will provide a
summary of experience about the
applicability of safety assessment methods
to a number of diverse problems.

The general goals of the programme can
be summarised as follow:

(1) to provide an international focal point in
the area of safety assessment for the
exchange of information and in order to
respond to safety assessment
methodological needs expressed by other
international groups (within and outside
IAEA).
(2) to implement methods (including
models and computer codes) for safety
assessment.
(3) to improve models and modelling
methods by model testing, comparison and
other approaches.

(4) to develop international consensus,
where appropriate, on safety assessment
philosophies, approaches, and parameter
values.

5.- Participating Institutes

The ISAM programme is designed for
Member State personnel who are
responsible for technical activities related
to safety assessments for near surface
radioactive waste disposal facilities.
Participants could be from regulatory
bodies, facility operators or developers or
research organisations. It is intended that
participants will benefit from joining the
programme regardless of whether they
have little experience or have worked in
this area for many years. Participants may
be actively involved in building safety
cases for existing or planned facilities, for
site selection or site characterisation or
simply wish to increase their knowledge of
safety assessment methodologies. It is
envisaged that there will be considerable
transfer of knowledge within the
programme, as it is expected that there
will be participants who have an in-depth
experience of safety assessment
methodologies and their application as well
as participants from Member States where
safety assessments are not carried out
routinely. The programme is also designed
to be relevant where assessment or
remediation of existing facilities is a
concern.
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