
SOME REFLECTIONS ON HUMAN INTRUSION INTO A
NUCLEAR WASTE REPOSITORY

M. Westerlind
Office of Nuclear Waste Safety, XA0202302
Swedish Nuclear Power Inspectorate, Stockholm, Sweden

Abstract. This paper summarises some of the Swedish nuclear regulators' requirements and views related to
intrusion into a repository for spent nuclear fuel, in the post-closure phase. The focus is however on experiences
from the interaction with various stakeholders in the Swedish process for siting a repository. It is recognised that
intrusion is not a major concern but that it is regularly raised in the debate, often in connection with issues related
to retrievability. It is pointed out that more attention should be paid to the repository performance after an
intrusion event, both in safety assessments and in communication with stakeholders, and not only address the
immediate impacts to intruders. It is believed that international co-operation would be useful for developing
methodologies for defining intrusion scenarios.

1. INTRODUCTION

This paper gives some reflections on various issues related to human intrusion into a nuclear
waste repository. The focus is on the period after closure of the repository since possible
intrusion during the operational phase is considered as a violation against plant security,
physical protection etc.

It is not the intention to provide a comprehensive analysis of all possible aspects of human
intrusion but rather to present some issues and opinions to stimulate discussions at the
Specialist's meeting. The reflections are based on experiences from the ongoing process for
siting a spent nuclear fuel repository in Sweden and associated safety assessment activities.
Thus, this paper includes both safety aspects and experiences from interaction with e.g.
municipality representatives and the public.

2. INTRUSION IS AN INTRINSIC FEATURE IN DISPOSAL

First of all it must recognised that the potential for human intrusion is an intrinsic feature in
solid waste disposal, following directly from the "concentrate-and-isolate" strategy, which is
widely considered the preferred option. Human intrusion can thus not be completely
eliminated. It must however be discussed to which extent intrusion can be prevented or
facilitated. Also the consequences of an intrusion must be assessed, both regarding the
intruder and the performance of the disturbed, and even damaged, barriers in the repository.

3. INTENTIONAL AND UNINTENTIONAL INTRUSION AND LINKS TO
RETRIEVABILITY

The Swedish nuclear regulators (the Swedish Nuclear Power Inspectorate, SKI and the
Swedish Radiation Protection Institute, SSI) take the position that a repository should rely on
passive safety functions. There are no regulatory requirements for or against retrieval but
possible measures to facilitate access or make intrusion more difficult should not impair the
long-term safety of the repository.

The starting point for SKI's and SSI's views on human intrusion is that any future society
must take responsibility for its own deliberate actions. Thus, a licensee for a repository need
not assess intentional intrusion into the repository. Any measure included in the repository
design to facilitate access or make intrusion more difficult must however be evaluated with
regard to both long-term safety and consequences for e.g. an intruder.
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There is a widely held opinion that retrievability is advantageous, not least for achieving
public acceptance for disposal. If (extensive) measures are taken to facilitate retrieval this may
also facilitate intrusion simply because access to the repository is made easier. The wish for
retrievability must thus be weighed against the wish to prevent unintentional intrusion.

The Swedish Nuclear Fuel and Waste Management Co., SKB claims that its disposal concept
for spent nuclear fuel (KBS-3) allow for retrieval. SKI and SSI requests an analysis of the
consequences of unintentional intrusion and it will be considered in licensing of a repository.
Due to the highly speculative nature of intrusion scenarios, in particular their probability, they
will be considered separately from the "normal evolution" scenarios. It is also reasonable to
assume that intrusion will be handled in a qualitative way.

SSI's radiation protection regulations for disposal include a requirement for optimisation of
the entire system for disposal, i.e. handling, transport, deposition of waste packages, and
operational and long-term safety of the repository. Intrusion is however explicitly excluded
from the optimisation process due to the speculative nature. It is however considered
meaningful to evaluate also intrusion scenarios in order to identify possible countermeasures.

4. PROTECTION OF INTRUDERS AND THE REPOSITORY

Most studies on human intrusion have so far focussed on the consequences for the intruders,
e.g. often doses to a drilling crew. It is open for debate to which extent regulatory decisions on
long-term safety should consider potential doses to a few individuals in a distant and unknown
future. Is it at all relevant? Such scenarios could of course be excluded from the safety
assessment and/or regulatory decisions. It is however believed that this would have a negative
impact on public acceptance since it then could be argued that potential risks with disposal are
not addressed or "hidden" without proper analyses and discussions. A better approach could
be to actively engage different stakeholders in the definition of intrusion scenarios, since there
is no scientific "truth" regarding intrusion. This would enable a discussion on disposal in
general and intrusion in particular and at the same time stakeholders could see that their input
is fed into the safety assessment. With such an approach intrusion could be turned into a tool
for building confidence.

esides immediate consequences for an intruder intrusion may also affect the long-term safety
of the repository. This is however rarely addressed in assessments and it is desirable with a
more systematic approach. In particular when communicating with non-experts the issue of
the performance of the disturbed repository is occasionally raised. Even if it is possible to
demonstrate that e.g. a single bore hole through a waste package have very limited
consequences for the performance of the repository it is important to show to that the issue has
been taken seriously and analysed systematically.

5. RESPONSIBILITY FOR DEFINING INTRUSION SCENARIOS

In Sweden as in most other countries the licensee has the responsibility for identifying all
relevant scenarios for the safety assessment, and to present them for regulatory review. It may
be argued the regulators may have a more active role in the definition of intrusion scenarios.
As already mentioned intrusion scenarios are often speculative in nature, in particular with
regard to assumptions on future societies. These assumptions should reflect societal values
and the licensee should not be left alone with these difficulties. It is thus reasonable that the
licensee is provided with some guidance on these assumptions. In this regard it is believed
that international co-operation could be useful.
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6. HUMAN INTRUSION IN RECENT SWEDISH SAFETY ASSESSMENT

In 1999 SKB presented a safety assessment (SA) of disposal of spent nuclear fuel in KBS-3-
repository. The SA paid considerable attention to future human actions in general and human
intrusion in particular. SKB discussed quite systematically scenarios that may lead penetration
of the copper canister and breach the waste isolation. In the end deep drilling was selected for
further quantitative modelling. It should be noted that SKB through expert judgements
thoroughly examined social and technical conditions that may lead to unintentional intrusion.
The focus was thus not only on estimating the possible consequences of an intrusion event,
e.g. doses to a drilling crew.

In the joint review SKI and SSI concluded that SKB's approach was very valuable and can
serve as basis for further dialogue with the regulators. SKI and SSI stressed that intrusion
scenarios are always speculative and the most important is to describe the long-term safety
after an intrusion. The main criticism from SKI and SSI related to the assumptions regarding
the performance of the buffer and backfill after being damaged by an intrusion, and that these
assumptions must be supported in a better way.

7. SOME EXPERIENCES FROM THE SWEDISH SITING PROCESS

Since the early 90's there is an active process for siting a spent nuclear fuel repository in
Sweden. During this process retrievability and intrusion are occasionally discussed. Although
they are not major concerns — the focus is on long-term safety — they must be addressed and
discussed. Some experiences are:

— The intrinsic possibility for intrusion into a repository must be better explained and
justified.

— There is a need to develop guidelines for the definition of intrusion scenarios.
— There is a need to develop a regulatory strategy for considering intrusion in the licensing

of a repository.
— The difference between intentional and unintentional intrusion is difficult to explain.

People are often concerned with consequences regardless of they result from intentional
or unintentional actions.

— It is not sufficient to discuss consequences for a drilling crew. What may happen to
people living on the surface after an intrusion?

— Performance of the repository after an intrusion must be explained better.
— Possible measures to prevent intrusion needs to be discussed, e.g. restrictions on land

use, even if such measures cannot be assumed to be in place of over long periods of
time.

— Intrusion could possibly be turned into a tool for engaging people in dialogue on
disposal and safety assessment in general.
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