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1. Introduction

Drigg is an operational facility for the near-surface disposal of solid low level
radioactive waste LLW). The disposal facility is located in Cumbria, north-west
England, near the Sellafield nuclear site, and is owned and operated by British
Nuclear Fuels p1c (BNFL). Disposals at Drigg are carried out under the terms of an
authorisation granted by the UK Environment Agency. Periodically the Drigg
authorisation is subject to formal regulatory review. The current regulatory guidance,
'Disposal Facilities on Land for Low and Intermediate Level Radioactive Wastes:
Guidance on Requirements for Authorisation' (the GRA) [1] was published in 1997
and contains guidance on the principles and requirements against which the
Environment Agency will consider applications for disposal authorisation. BNFL has
undertaken to produce an updated Drigg post-closure safety case (PCSC in
September 2002 to support the next authorisation review. In preparation for this,
BNFL published a 'Status Report on the Development of the 2002 Drigg PCSC' in

March 2000 [2].

This paper discusses the main components of the Drigg PCSC and how they relate to
each other. Central to the safety case will be a systematic, post-closure radiological
safety assessment (PCRSA). However the main focus of this paper is on the other
main components of the PCSC which are presented in conjunction with the PCRSA to
make a complete and integrated safety case. In addition other confidence building
activities which are key to developing and presenting the safety case are discussed, in

particular communications with stakeholders.
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2. Principal Components of the Drigg PCSC

The principal components of the PCSC are illustrated in Figure 1. One of the ain
aims of this diagram is to show how the various components interrelate and combine
to 'make the case' for continued disposal operations. The intention is to move away
from a more traditional linear model and the perception that the other components of
the safety case, such as the site and facility description, are merely included to
provide the backdrop to the quantitative assessment of long terrn performance (the
PCRSA). The site and facility description is also important in its own right, for
example in the way it demonstrates a comprehensive and detailed understanding of
the disposal system and hence that the PCSC is based on good science and
engineering. In our view such aspects are as important in building confidence in the
safety case as, for example, graphs of performance results. It should be noted that in
attempting to highlight the importance of the other aspects of the PCSC, we do not
want to downplay the crucial role of the quantitative safety assessment in
demonstrating the safety of the facility. The PCRSA is discussed briefly in the next
section.

Safety Case Site and Facility
Context Description

Post-Closure
Radiological

Safety Assessment

Supporting Forward
Arguments Programme

Case for Continued
Disposal Operations

Figure I Principal components of the Drigg PCSC
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3. Post-Closure Radiological Safety Assessment

The Drigg PCRSA is the principal means by which the long-ten-n perfon-nance of the
disposal facility is evaluated. The structure and content of the PCRSA has been
described in some detail in recent publications [e.g. 23], most notably in the Status
Report on the Drigg PCSC. The BNFL approach to safety assessment has been
developed from examples of international best practice in radiological safety
assessment (e.g. from deep geological disposal programmes) and to align with current
developments in assessment methodologies for nea-r-surface disposal facilities, as
exemplified by the IAEA's recent ISAM collaborative research programme 4] In
particular, BNFL have adopted a systematic approach to the PCRSA to promote
transparency and traceability and to demonstrate the rigorous treatment of
uncertainty.

Some key elements of the PCRSA are highlighted below and more detailed
infori-nation can be obtained in the references cited above.

• The primary reference point is a comprehensive list of all the features, events and
processes (FEPs) potentially relevant to the Drigg disposal system, both now and
in the future.

• At the highest level, the system is divided into the external System Environment
and internal Process System, with a clear definition of the extent and nature of
the latter.

• The structured review, rganisation and modelling of external FEPs (EFEPs to
derive qualitatively distinct alternative scenarios, describing the possible long-
term evolution of the system.

• The systematic disaggregation, identification and screening of Process System
FEPs and FEP interactions.

• The development and justification of possible alternative Process System
conceptualisations based on the system disaggregation and the source-pathway-
receptor concept.

• The selection of a representative set of calculation cases to conduct a PCRSA of
adequate beadth and depth. This includes examination of the response of the
Process System to different scenarios.

• The application of the most appropriate means of analysis in a tiered approach,
be it complex computer modelling, side calculations or logical arguments, to
address the issues and uncertainties identified within a calculation case.

• The implementation of a number of procedures and tools to formally document
and manage the assessment process, such as process influence diagrams,
interaction matrices, FEP screening forms, conceptual model uncertainty forms,
parameter input forms, the assessment model flowchart and clearing houses.

489



4. Additional Components of the Safety Case

These aspects of the safety case are included to build confidence and put the PCRSA
results into context to aid an informed decision-making process. BNFL believes there
is a general international consensus that decisions cannot be made solely on the basis
of numerical results such as long-term risk estimates. The intention therefore is to use
multiple and complementary lines of reasoning to build a robust safety case, which is
logical and understandable to informed stakeholders.

4.1 Safety Case Context

The safety case context is the set of high level objectives, constraints and assumptions
that set the overall context for the safety case. The safety case context in turn
determines the scope and content of the PCSC. It is strongly governed by regulatory
requirements and the current stage of facility development relative to the iterative
regulatory-safety assessment cycle. For example, the context of continued
authorisation for an existing facility is very different from that for a key decision
point on the construction or operation of a new disposal facility. This in turn will
govern how the safety case is developed and presented, e.g. the amount of
stakeholder interest and involvement. There is growing international consensus, in
IAEA programmes like ISAM and BIOMASS and in NEA documents 5, that
defining the high level context as the first step in building a safety case represents
best practice for informing the target audience. An initial Drigg safety case context
was published in the Status Report 2 in March 2000 to inform stakeholders of our
objectives, intentions and constraints, and the reasons for these, well in advance of
the 2002 submission. The Digg safety case context covers topics such as
stakeholders, regulatory requirements, the purpose of the PCSC, issues not addressed,
the international context, timescales and societal assumptions.

4.2 Site and Facility Description

The site and facility description provides a comprehensive account of the Drigg
disposal system. This is supported by maps, drawings, schematic diagrams and
photographs of the site, surrounding area, facility structures and waste forms. The
aim is to demonstrate a good understanding of the system and provide basic factual
information, like the estimated radionuclide inventory, which in our experience is
sometimes quite difficult to track down in voluminous repository safety
documentation. An overview in the top-level PCSC report is underpinned by very
detailed supporting information sources (see Section 45).

The system is sub-divided into three main components, biosphere, geosphere and
near-field to provide a logic and structure to the description. The biosphere
description includes topics such as climate, the coastal and local marine environment,
soils, vegetation and land use, human habits and behaviours. The geosphere
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description covers site geology and hydrogeology, including conceptualisation of
groundwater flow pertinent to the movement of radionuclides and hence the safety
case. The geochemistry of relevant solid and aqueous phases is also discussed and
used to support the hydrogeological interpretation. The near-field description covers
the projected radionuclide and waste materials inventory, facility design (including
changes in operations and design through the site's history) and the basic plans for
site closure. The site and facility description not only provides a basis for system
analysis and assessment via the PCRSA but also contributes significantly to the safety
case in its own right by demonstrating a good understanding, which is based on sound
science and engineering. The description also links to the forward programme by
providing a context for what information and evidence is already known, what work
is ongoing and what work is planned for the future to improve our understanding and
reduce uncertainty.

4.3 PCSC Supporting Arguments

This aspect of the safety case is more difficult to define and structure. The basic
intention is to highlight any additional qualitative or simple quantitative information
and arguments, which augment and complement the PCRSA. In particular the aim is
to provide a wider context from which to view the PCRSA results by considering the
full range of relevant social, economic and political factors. For example, it is useful
to consider what level of risk society finds acceptable or tolerable in other areas of
human activity, e.g. road traffic accidents. This promotes the application of common
standards across all social risks to ensure radioactive waste disposal receives
equitable treatment and is not disadvantaged because of its perceived controversial
nature. This is important to promote a reasonable, well-balanced decision-making
process. Care is required in integrating this aspect of the safety case with the other
components so that the supporting arguments do not appear to be disjoined or largely
irrelevant. It is also important not to appear to justify the impact of radioactive waste
disposal by comparisons with other environmental impacts (e.g. industrial pollution).

Examples of the subject matter covered are listed below.
• A simple, qualitative description of the disposal system concept.
• Information on environmental radioactivity, particularly natural background

radiation but also specific natural or anthropogenic localised sources.
• Risks from other spheres of human activity.
• Discussion on the factors which influence perceptions of safety and risk.
• Examples of the use of good science and engineering in the safety case.
• Discussion of the national strategic importance of Drigg in tentis of UK LLW

disposal policy.
• Site management and financial aspects, including provisions for site closure.

• Communications activities in support of Drigg.
• Other simple technical supporting arguments targeted at areas identified as

important by the main PCRSA calculations.
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4.4 PCSC Forward Programme

Due to the iterative nature of the regulatory-safety assessment cycle, it is our view
that the forward programme should be seen as an integral part of the PCSC and not
just an appendage to it. This is particularly important for an operational site like
Drigg where the PCSC needs to be regularly updated to maintain the authorisation.
This does not mean that every issue and uncertainty has to be fully resolved for the
iterative cycle to continue. For example, it would not be appropriate to decide every
last detail about site closure when this is not planned to occur for many decades,
during which time engineering technology and what is regarded as best practice may
develop significantly. In our view what is necessary is that the closure design is
sufficiently well developed to provide adequate reassurance that the site can be closed
safely on the basis of currently available technology. Similar arguments apply to
many issues right across the safety case.

The decision-making process used to develop the forward programme follows a
framework designed to be open and transparent. This includes identification of
possible issues to address, rganisation of these issues into a manageable structure,
prioritisation of these issues based on a transparent set of criteria and balancing the
different subject areas of the PCSC to derive an overall balanced forward programme
taking into account project constraints (time, cost, practical issues). Generally a more
detailed forward plan is provided for the immediate I to 2 years with a more general
indication of the forward direction for the next years or so. Activities that will be
required up to site closure (e.g. long terrn monitoring) are also accounted for.

4.5 PCSC Documentation Structure

Finally in this section, it is worth noting the intended documentation structure for the
2002 Drigg PCSC. Information will be organised in a hierarchy of four levels of
increasing detail. Level I corresponds to the top-level PCSC report, which will
provide a concise overview of the complete safety case. Level 2 will consist of a set
of about 20 high quality technical reports which will directly underpin the level I
report and cover various aspects of the PCSC such as inventory, engineering, site
geology, hydrogeology and geochernistry, PCRSA approach, PCRSA results, etc.
Level 3 is a large and diverse collection of documents which will provide the very
detailed evidence and information to support the higher level reports. This includes
BNFL technical reports, consultants' reports and open literature publications. Level
4 is the most detailed project information, such as borehole logs, calculation sheets,
laboratory note books, computer files, etc. This level of information is not normally
published but is maintained in accordance with the project quality assurance system
and is available for inspection and audit as required.
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5. Confidence Building Activities

This section covers other confidence building activities that contribute to safety case
development, particularly interactions with stakeholders.

Regulators are recognised as key stakeholders for the Drigg PCSC, particularly the
UK Environment Agency, which has a specific regulatory responsibility in the
authorisation process. Since 1997 BNFL and the Agency have been involved in an
information exchange process, including regular meetings, on the development of the
technical work leading to the 2002 Drigg PCSC. This process is ongoing and has led
to notable improvements to the safety case, as well as affording a mechanism for
providing clarifications and preventing misunderstandings. This is important to
enable the regulator to build confidence that the planned safety case is in line with the
requirements of the GRA [1] and work is progressing to programme. It is also
important to enable the operator to ensure that the proposed programme of work,
which represents a significant financial investment, is likely to meet regulatory
expectations.

A key milestone in this exchange process was the publication of the Status Report 2]
in March 2000, to provide a detailed public statement on the intended approach for
the 2002 PCSC and surnmarise progress to date. At the time of issue, key
organisations were informed, and the Environment Agency placed copies of the
report on the Public Registers. The Agency's review of the Status Report will also be
publicly available.

The scientific community, particularly those involved in radioactive waste disposal,
are also recognised as an important audience with which to maintain communications.
A number of avenues are available such as scientific publications and conference
presentation. Participation in relevant international collaborative programmes, such
as those coordinated by the IAEA and NEA, is another important means of raising
awareness of our work. For example, at the ISAM 4] annual meeting in September
2000 a presentation was given on the Drigg PCSC and the Status Report was
circulated to all the participants in CD format. Since then the Status Report has been
cited at IAEA training courses and BNFL has received additional requests for copies
as well as positive feedback on its value in setting an international standard for near-
surface disposal assessments.

Links to the wider scientific community are also maintained by the involvement of a
large number of universities and consultancies in the work contributing to the safety
case, covering a wide range of activities from development of assessment
methodologies to fundamental scientific research (e.g. on colloids). It is also our
intention to have the level I and 2 PCSC reports peer reviewed by independent
technical experts and the output will be available as part of the 2002 PCSC audit trail.
To ensure independence the peer reviewers are being selected by an open tendering
process. Another example of technical stakeholders but with a wider perspective, is
the Radioactive Waste Management Advisory Committee (RWMAC) which provide
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guidance to the UK government. On a site visit to Digg in November 2000,
RWMAC members were given a presentation on Drigg, including development of the
PCSC ad provided with CD copies of the Status Report.

The Sellafield Local Liaison Committee (SLLC) is a long established forum for
communicating Sellafield and Digg issues to a range of local stakeholders, including
local representatives, employee representatives, the media and the general public.
The SLLC Environmental Health Sub-Committee was briefed on the PCSC
development process in November 2000.

Recognising the context that Drigg is an existing site, already operational for over 40
years, our stakeholder communications policy has been aimed at raising awareness of
the PCSC development work. Based on the response to our communications
activities outlined above, this approach appears to be in tune with the requirements of
our stakeholders. Our perception is that our stakeholders appreciate being kept
informed and realise that detailed technical information is available for those who
would like to investiaate further. There has been no wish for more active
involvement, with stakeholders recognising that the work on the PCSC is still
ongoing and that there will be a wide consultation process as part of the authorisation
review carried out by the Environment Agency in the period after 2002.
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