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Abstract. Recent international advice on the treatment of human intrusion in relation to the safety of radioactive
waste repositories is reviewed. The outstanding issues which need to be resolved in order to establish an agreed
international approach to assessing the consequences and judging the impact of human intrusion are summarized.
Finally, a way forward towards an internationally agreed assessment approach is proposed.

1. INTRODUCTION

The treatment of Human Intrusion in repository siting and design, safety assessment and
regulation, is not purely a technical issue, and due consideration should be given to a number
of factors, and how to weigh one against another:

— The ethical issue of protecting future generations that may be unaware of the repository
or its contents, or less able to cope with an intrusion incident.

— How to evaluate the consequences of intrusion, including the scenarios to be assessed,
the types of calculations to be carried out and the safety indicators to use.

— If, and how, the results of intrusion analyses should be compared with other scenarios,
both disruptive and those reflecting the slow evolution of the repository.

— Whether to have separate regulatory standards for application specifically to human
intrusion, since the unpredictable element of HI makes it different in nature to
stochastic, natural disruptive processes.

— The timescales involved and the feasibility of estimating meaningful probabilities of
intrusion and of devising means to reduce the likelihood of intrusion, or the
consequences of intrusion should it occur, and the appropriate level of resources which
should be spent doing this.

This discussion paper does not deal with the whole issue of how HI should be treated in
general, but only with a small, but relevant, piece of such endeavour, covering the definition
of commonly agreed stylised HI scenarios for use in the long term safety assessments.
However, due to their very nature, most of the conceptual and philosophical issues mentioned
above would have to be discussed or at least considered, when trying to define the scenarios to
be used in the assessment.

The paper is structured in three major sections: Section 2: presents selected information taken
from international references, relevant for the objective of the paper. Section 3: identifies
some of the issues that should be discussed and clarified to make progress in the objective of
the paper. Section 4: offers several ideas to orient the future work to cover the objectives of
the paper.

2. INTERNATIONALLY AVAILABLE GUIDING INFORMATION AND STATEMENTS

What follows is a selection of the information contained in several international references.
The material has been selected considering its potential relevance for the discussion to define
the basis to consider HI in the safety assessments of radioactive waste disposal systems.
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2.1. Conceptual

NEA(1995) [1]

There is an international consensus that if future generations initiate intentional intrusion, they
must take responsibility for its consequences.

The most effective countermeasure to prevent human intrusion is active institutional control.
Other possible countermeasures include:

Siting of repositories away from areas of currently recognised subsurface resource
potential.

— Isolation from human environment ("go deep").
— Design to either reduce probabilities of direct hits and/or their consequences.
— Consideration and transfer of information.
— Markers.
— Physical barrier (artificial).

The analysis of human actions can only be illustrative and never complete. Scenarios are to be
viewed as representation of potential realities based on a set of assumptions.

Consideration of future human actions should be clearly separated from that for undisturbed
performance. Probabilities of future human actions should be discussed essentially in
qualitative terms.

NEA(1997)[2]

It recommended the use of stylised presentations to illustrate the impact of phenomena for
which there is a general lack of experimental evidence: e.g. future human actions and future
conditions in the biosphere. In such cases, the scenarios, models and/or parameter values must
be predominantly subjectively chosen.

NEA(1999)[3]

Gave as examples of uncertainties not amenable to quantification and reduction: inadvertent
human intrusion and the evolution of the surface environment. A performance assessor may
choose to treat the corresponding part of the repository system in a stylised or simplified
manner. Such stylised treatment should be traceable, transparent and invoke as few arbitrary
assumptions as possible. If results for comparison with regulatory criteria are being calculated,
then the regulator will judge whether a stylization is acceptable or not.

ICRP 81 (2000) [4]

In this report, the term "human intrusion" refers to inadvertant intrusion. In any case, intrusion
may also have consequences for other groups (other than the intruders themselves).

The possibility of relevant exposures due to disruptive events is an inescapable consequence
of the decision to concentrate waste in a disposal facility rather than diluting or dispersing
them.

Application of the radiation protection criteria to natural processes and to human intrusion is
different.
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Intrusion may lead to acute or prolonged doses to future individuals.

By definition, intrusion would have by-passed the barriers which were considered in the
optimization of protection for the disposal facility.

With regard to human intrusion (...), the consequences from one or more plausible stylised
scenarios should be considered in order to evaluate the resilience of the repository to such
events. The Commission considers that in circunstances where human intrusion could lead to
doses to those living around the site sufficiently high that intervention on current criteria
would almost always be justified, reasonable efforts should be made at the repository
development stage to reduce the probability of human intrusion or to limit its consequences.

IAEA (2001 Draft)

Considers only those human actions that result in direct disturbance of the disposed waste, the
contaminated near field, and/or engineered/natural barriers of the disposal facility. The human
actions resulting in the disturbance of the natural barriers beyond the disposal facility and its
immediate proximity (e.g. the drilling of a borehole into the far field down-gradient from the
disposal facility) are not considered since they do not result in direct intrusion into the
disposal facility.

The human intrusion is considered to be inadvertent (unintentional). This implies that an
individual or group of individuals are exposed to the radioactive waste whilst being, at least
initially, unaware of the associated potential hazard.

How can human intrusion be predicted?

It is not possible to predict how humans and society will develop over such timescales with
any degree of scientific rigour. Instead, it is only possible to provide illustrations based on a
set of documented assumptions, for example through the use of stylised representations of the
disposal system and associated human habits.

Are any actions taken following intrusion?

It is often cautiously assumed that, once inadvertent intrusion has occurred, the potentially
hazardous nature of the disposal facility is not recognised. Whilst this is probably reasonable
in the case of indirect intrusion for example into the geosphere, it is more doubtful in the case
of direct intrusion into the disposal facility. The radioactive nature of the material might be
recognised and corresponding measures taken or the intrusion ceased. It is also likely that after
such discoveries a period of institutional control might be re-introduced, thereby preventing
inadvertent human intrusion for a period of time.

At the very least, the issue of what happens following intrusion should be recognised and a
clear statement should be provided as to the assumptions that are to be adopted.

Who might be exposed?

A number of different potentially exposed groups (hypothetical critical groups) might need to
be considered depending on the nature of the human intrusion and the spatial and temporal
extent of its consequences. For example, if the intrusion were to result in the extraction or
excavation of contaminated material in the immediate vicinity of the disposal site, its
consequences would primarily affect intruders and any members of the public living in the
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immediate vicinity of the site. However, as noted above, human intrusion can also lead to a
breach of isolation barriers causing enhanced release from the disposal facility by mechanisms
such as leaching and contamination of groundwater. Such releases could have farther reaching
and longer term consequences than those associated with the excavation of waste and
therefore the impacts on an a wider population might have to be considered.

Consideration of a number of calculational end points help to build confidence in the
assessment and helps demonstrate that multiple lines of reasoning are being used in the safety
assessment. Be as open minded as possible!

Many previous analyses of future human actions have been characterised by an ad hoc
approach to the selection of scenarios and the use of scenario generation methodologies such
as those which include expert judgement, fault tree and event tree analysis is advocated. Even
if expert judgement alone is used, it is important to justify and document the decisions,
thereby enhancing the transparency and defensibility of the assessment.

2.2. Operational

IAEA (1994) [6]

Up to 10.000 years, the future level of technology should be assumed to be at least equivalent
to that existing at present. For the second period (10.000 to 1.000.000 years) assessment
calculations should be simplified by assuming present day communities under present
conditions.

NEA(1995)[1]

The focus was on a logical means for addressing future human actions in safety assessments
(and) the approaches and methods taken to assessing the risks associated with future human
actions.

It recommended the development and application of a set of methodological principles for the
construction of human actions scenarios.

— A fundamental purpose of this methodology would be to increase the transparency of
the assessment.

— Scenarios could be developed using site-specific information, based on an
internationally agreed approach.

— Using a range or scenarios (and degrees of belief) is preferable to using a single scenario
as a point estimate.

Inadvertent actions are defined here as those in which either the repository or its barrier
system are accidentaly penetrated or their performance impaired, because the repository
location is unknown or its purpose is forgotten.

Site and System-specific scenarios could be based on the premise that the practice of future
societies corresponds to current practices at the repository location and at similar locations
elsewhere.

Development of an internationally reviewed database of features, events and processes that
could be considered in safety assessments. Human actions could from part of this database
(Initial list in Appendix B of the document).

172



In previous assessments, generally, one or more scenarios have been constructed centred
around a set of basic premises:

Humans intrude directly into the repository at some future time, and bring contaminated
material to the surface.

After an intrusion, contaminated material may be left in the surface environment for some
period, after which, use is made of the contaminated land surface.

A water well is drilled into an aquifer or a fracture containing contaminated water.

Less attention has been given to the possibility of human actions adversely altering geosphere
behaviour or the engineered barrier system, but without an immediate release or radionuclides
to the surface.

Three types of consequences may need to be considered:

Those asising from an impaired isolation system.
Those to intruders directly contacting contaminated material.
Those due to wider dispersion of extracted material in the surface environment.

ICRP 81 (2000) [4]

It is possible than human intrusion could bring waste material to the surface and directly
expose nearby populations to significant radiation doses. Also releases resulting from human
intrusion, such as drilling, could migrate through the biosphere and exposures may result that
are directly related or incidental to the intrusion event.

IAEA (2001 Draft) [5]

What timescales are to be considered?

Two times are important in the assessment of human intrusion: the time when societal
memory of the existence of the disposal facility is lost (often assumed to be the time of loss of
institutional control); and the time when human intrusion no longer needs to be incorporated
into the assessment because its consequences are no longer of concern. No international
consensus exists on this second time. Indeed, it should be very much case specific and will
depend upon factors such as the nature of the disposal concept, the features of the disposal
site, the relevant regulatory criteria and the nature of the waste.

What is the boundary of the zone where human intrusion is to be considered?

There is a need explicitly to state whether the intrusion is direct and/or indirect. A typical
example of indirect intrusion may be the drilling of a water well at some distance downstream
from the repository. In many safety assessments a water well downstream from the repository
may be included in the normal evolution scenario.

Should human intrusion be assessed without consideration of other scenarios?

There is a potential need to consider the interaction between human intrusion and other
scenarios, (changes in inventory or modification of other assessed scenarios due to natural
processes).
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Do inhomogeneities need to be addressed?

In assessing the impact of human intrusion, consideration should be given to the potential
inhomogeneity of the waste. Potentially significant inhomogeneities may occur and their
impacts might need to be assessed, especially the impacts on the intruder(s).

Assessment scenarios

A range of reference scenarios could be used as indicators of "worst case" and 'typical' human
intrusion situations. They could also be used to address sensitivity issues and thereby identify
the key controls on human intrusion, thus providing input into repository design changes
which might reduce the consequences and/or probability of human intrusion.

In developing stylised reference scenarios for human intrusion, various positions can be
adopted. At one extreme, there is the view that a few scenarios can be developed for all or
most situations (a type of "one size fits all" or "a few sizes fits most" approach). At the other
extreme there is the view that it is more appropriate to develop a reference approach that can
be used to develop reference scenarios on a case specific basis, (considering), for example, its
design, the nature of the host rock and the features of the site. In the early stages of repository
development (for example proof of concept), it might be more appropriate to use a limited
number of generic reference scenarios and then consider in a semi-quantitative/qualitative
manner the differences that might arise for the particular site under consideration, hi contrast,
it might be more appropriate to develop more site-specific reference scenarios at later stages
of repository development (for example licensing of disposals in a facility), all be they based
on generic scenarios. (The use of a stylised approach based on more general habits and
conditions become more important for longer timescales).

The use of stylised generic and/or site-specific reference scenarios can assist in the assessment
of human intrusion. Such scenarios can be generated through the use of two approaches:

— the review of human intrusion scenarios used in previous safety assessments; and
— the application of a systematic approach.

The general quantitative framework developed for safety assessments involving naturally
occurring events and processes is also appropriate for the analysis of future human actions.

As part of an assessment, assumptions of future human actions will need to be defined and
justified, such as, level of technological development, type of society {e.g. agricultural or
urban).

The basis for selection of scenarios for analysis should draw on as wide a base of knowledge
as possible and should be well documented. It should also be as simple and robust as possible
in order to facilitate presentation to stakeholders.

There are basically two types of disposal facilities for solid radioactive waste: near surface
disposal facilities (<~100 m) for short lived, LILW; and deep geological repositories (>~100
m) for HLW, spent fuel and other long lived waste. Near-surface disposal facilities can be
further divided into four categories depending upon the nature of the waste. Table I provides a
list of intrusion scenarios that have been commonly considered for the different types of
disposal facilities:
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Table I. Reference Human Intrusion Scenarios as a Function of the Type of Disposal Facility

[5]

Disposal facility type

Deep geological
repository: in insoluble
host rock.

Deep geological
repository: in rock salt.

Near surface: shallow
depth disposal facility.

Near surface: for large
volume, long lived, low
specific activity
materials.

Near surface: rock
cavity disposal facility.

Near surface: boreholes

Intrusion scenario

- Exploratory drilling through waste
package.

- Exploratory drilling through
contamination plume.

- Mining through repository.

As above with addition of dissolution
mining.

- Construction scenario.
- Residential scenario.
- Combination of above.

Basically the same scenarios as for other
shallow depth near surface disposal
activities.

Basically the same scenarios as for deep
geological repositories.

- Drilling through or in proximity to
waste package.

- Residential scenario.

Notes

Basically all host rocks with the
exception of salt. For appropriately
sited repositories probabilities of
occurrence are low.

Due to uses of salt, probability of
occurrence may be higher than for
other host rocks.

After the end of institutional
controls the probability of intrusion
increases.

The same as above. In light of the
longevity of the waste, probability
of eventual intrusion is unity.

Drilling near disposal facility may
be part of normal evolution
scenario.

Probability of intrusion is relatively
low. To be determined on the basis
of site-specific considerations.

It is concluded that it is possible to develop generic reference human intrusion scenarios, at
least at a high level that alllows the identification of the nature of the human intrusion event.
The use of a systematic approach assists in this process by providing a framework that helps
develop a transparent audit trail.

3. ISSUES TO BE DISCUSSED AND PROPERLY AGREED TO FOCUS THE FUTURE
WORK

Based on the information presented in Section 2, this section presents a set of issues which
need further clarification to focus the future work to define commonly agreed defensible
human intrusion scenarios.

3.1. Conceptual

General

— Should "deep disposal" and "near-surface" disposal facilities be both treated, either
jointly or separately?

— Decide the potential use of different approaches to consider HI, as a function of the
assessment context.

— What "safety standards" are to be used? Consider the regulations governing the
management of other hazardous waste.
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Types of intrusion

Define the role assigned (if any) to the existence and duration of any kind of
"institutional control".

— Decide whether only inadvertent intrusions are to be considered.
— Define the relationship between "human intrusion" and "retrievability" and "nuclear

safeguards".

Definition of scenarios

— Decide whether to define "commonly agreed stylised human intrusion scenarios", or
"commonly agreed approaches to assess human intrusion and to define stylised
scenarios". (Or both).

— Decide (and support) whether a single, worst case type, scenario or a selected set of
scenarios need to be considered.

— Should the probabilities (or likelihood) of human intrusion be considered in some way?

Exposed groups

— Definition of the "exposed groups"
• Intruders
• Neighbouring public: simultaneous to the intrusion and/or future public.
• Both

Other issues

— Discuss the role of the HI scenarios and the corresponding assessment results in:
• Selection of the site
• Design of the disposal system
• Licensing process

— Discuss ways to involve stakeholders in the process
— Discuss the bases to any assumption on the tie for time intrusion, the social and

technological level and the "post-intrusion" actions.

3.2. Operational

If human intrusion is not limited to "deep disposal", make an operational separation between:
— surface facilities

• Risk inherently limited (by the waste properties)
• Risk not inherently limited (by the waste properties)

— Deep facilities.

Decide whether only the immediate impact of the human intrusion should be considered and
analyzed or also their effects on other naturally induced scenarios considered in the global
assessment.

Debate the two contrasting views that can be adopted when defining stylised reference
scenarios. One view is that a few scenarios can be developed for all or most situations (a type
of "one size fits all" or "a few sizes fits most" approach). An alternative view is that reference
scenarios should be developed on a site-specific basis. There are advantages and
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disadvantages with both approaches and the choice of approach (generic versus site-specific)
should be made in light of the purpose of the particular assessment. Even if generic scenarios
are to be developed, it should be recognised that certain site-specific features (such as the
depth and design of the facility and the characteristics of the waste) should be taken into
account.

Consideration should be given to applying the commonly developed general methodology to
conduct the assessments (NEA, BIOMASS, ISAM), to define and use the human intrusion
scenarios. An analysis and discussion of the peculiarities appearing when trying to apply that
methodology to human intrusion events, should be performed.

A first step to apply the general methodology to conduct the assessments to the human
intrusion scenarios (from FEP's to scenarios) should be to define and screen the set of factors
(FEP's) specific for human intrusion which need to be considered. They would depend,
among others, on: waste type, system design, geological media, social and technological
assumption, kind of institutional control, exposed groups, etc.).

Based on this, a set of scenarios with various degrees of belief could be defined. Screening
could then be needed, potentially based on scoping calculation of impact.

The real challenge would be to ensure that "all" relevant factors have been considered,
assuming the basic speculative character of many of the assumptions made for their
consideration. Expert judgement must be used, and the basic requirement should be to respect
the logic and to apply transparency and traceability.

The various factors to be considered to derive HI scenarios should be discussed to help in
defining the boundary conditions for the assessment to be performed. Some of these factors
should be first discussed at conceptual level. (Altogether, they constitute the so-called
"assessment context"):

— objective fo the assessment in the repository development process.
— waste characteristics. Do inhomogeneities need to be addressed?
— repository layout and design (Is depth important?)
— site characteristics
— assumptions on social and technological evolution
— type of intrusion - extent of damage caused on the barriers

• exposed groups
• potential post-intrusion action (remediation)
• time of the intrusion

— existence of regulatory criteria or guidance specific for human intrusion

Debate and define the extent to which the models and the data to assess the human intrusion
scenarios could by stylised or system specific

4. SOME IDEAS FOR AWAY FORWARD

4.1. General

In this section, partial incomplete and subjective advice is offered to help in solving the issues
identified in Section 3 considering the international guidance presented in Section 2. In no
way should this advise be seen other than as just personal views to promote the discussion.
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It has to be clearly realized, at the start that there is an absence of "absolute" or "proven"
answers to treat "scientifically", human intrusion (HI) scenarios as part of the repository
Safety Assessment (SA).

So far, the approach used by different organizations in several countries has been selected by
combining three basic components:

— the guidance provided by the existing (or proposed) regulations
— the best available scientific knowledge
— a lot of expert judgement and common sense.

hi general, the approaches so selected do not necessarily coincide, neither can they be fully
supported and defended against criticisms.

In the new approach to be developed, we should take as much advantage as possible of the
existing international guidance representing some degree of consensus. We need to look for
logical solutions, but much more important, they must be "commonly agreed" to be really
defensible.

The way to consider HI in the assessment is basically conditioned by several decisions and
highly speculative assumption. Some of them could be of general application, while others
may depend on specific circumstances of the country, the geological media, the disposal
system, the assessment context, etc.

In this direction, there are two basic options. The development of either one would have to use
the same available experience and scientific knowledge. They are:

(1) directly define some "Human Intrusion Scenarios" which can be commonly agreed.

(2) define a commonly agreed systematic approach (a methodology), to define Human
Intrusion Scenarios.

A potential way forward to make progress in this field may be the creation of a specific
international forum, where the organizations having most experience should be involved,
(regulators, implementers and others). Its "modus operandi" could be similar to that of
BIOMASS Theme 1 Project, where a common methodology to treat the biosphere in
assessment has been developed and applied to generate some examples.

This forum should perhaps be unique, although small working groups could be established to
treat specific issues to increase its efficiency.

4.2. Conceptual

Confirm that the effort would cover all kind of disposal systems.

Confirm that human intrusion should be considered separately from the naturally induced
scenarios within the assessment.

Confirm that only inadvertent intrusions are to be considered.

Confirm that the stylised scenario defined are to be viewed only as representations of potential
realities. By the same token, the results should also be considered as representations.
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Discuss the potential role that "retrievability" and "safeguards" might have to play within the
methodology to define human intrusion scenarios. Perhaps they should be just "factors"
(FEPs) to be considered, but they perhaps should not play a very relevant role, considering the
time when intrusion is assumed to occur, in deep disposal systems.

A similar situation may also apply to the "institutional control". However, this factor might be
crucial for "near-surface" disposal systems and would help to support the time assumed for
the intrusion.

Considerations of the regulations governing the management of other hazardous waste should
be made. This might help to conduct the methodological process to build and screen scenarios
from FEP's, by providing guidance to take subjective decisions.

It is recommended to develop a common methodology to define the stylised human intrusion
scenarios. Within this methodology the various conceptual and and operational issues needed
to be agreed would have to be either fixed by consensus, or by using an agreed procedure. The
methodology basically exists (NEA, BIOMASS, ISAM), but it will be necessary to adapt its
various components to the specific case of the human intrusion situation (FEP list, screening
method, models and data, exposed groups, etc.)

Assume the same level of social and technological development as the one existing today, hi
any case the assumptions made should be coherently used throughout the assessment.

Discuss the relevance of the time assumed for the intrusions to take place, hi principle
consider that intrusion takes place after the fission products have basically decayed.

Related to the assumptions on potential post-intrusion remedial actions, it seems coherent to
make two different hypothesis: no action at all, or some action based on present day
technological development.

The likelihood of the various factors influencing the definition of the human intrusion
scenarios could be discussed as part of the process. It could also be important when discussing
the relevance of the assessment results. However, one should not forget the qualitative essence
of these discussions.

Discuss the various uses of the agreed methodology and the examples produced in the
repository system development process. A first decision be made is whether HI should be
considered all throughout the process or just for site selection. In any case, perhaps the use of
just the examples could be sufficient in the early stages, while in the later stages the use of the
examples could be complemented by the full use of the methodology to derive additional
scenarios considering the specific characteristic of the disposal system, as ell as the available
site specific information.

4.3. Operational

It seems logical for the future international efforts to start by analysing the existing regulations
and scenarios already defined in several countries (SKI 1999[7] and IAEA Draft 2001[5] and
international organizations (BIOMASS, ISAM). The rational, the coherence as the strength of
the approaches used so far should be critically examined and the conclusions reached should
be duly considered for the future work.
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Similarly, a great effort should be assigned to the definition and documentation of a specific
FEP's List for human intrusion, as well as to establish an operational method and procedure to
combine logically such FEP's to produce and screen scenarios to be used in the assessment.
The NEA and the ISAM FEP's Lists could be the starting point.

In principle, the international effort as well as the methodology proposed to be developed
could consider any kind of repository system. However, soon in the working process, the lines
for near-surface and deep-geological disposal systems would start to diverge, although the
conceptual framework as well as many of the elements will probably be common.

Consider basically two types of intrusion scenarios:

— those which basically modify the performance fo the repository, as assumed inthe
natually induced scenarios.

— those which basically bring radioactive mateiral to the biosphere

Consider basically two types of exposed groups:

— similar to the ones considered in the assessment for the naturally induced scenarios.
— local people directly affected by the intrusion scenarios. Include here the intruders

themselves.

Once the conceptual aspects have been solved and defined, the methodology to be used to
consider human intrusion, as part of the safety assessment, should not differ basically, from
the one already developed for consideration of future scenarios in general. Peculiarities of
intrusion events and possible consequences have to be kept in mind, when developing the
safety case.

The main elements of such a methodology are:

— assessment context definition and disposal system description;
— scenario development and justification;
— conceptual and mathematical model formulation and implementation; and
— results analysis, interpretation nad confidence building

It will be necessary to revisit the specific components of these common elements to ensure
that the peculiarities for human intrusion are properly considered and included, for example:

— assessment context and disposal system description:

(a) end-points: in the case of HI, individual doses seem to be the appropriate protection
measures. ICRP 81 recommend that in the case of HI, a range of dose values can be a
good estimation.

(b) sour term and interface: direct deposit of radioactive material on the surface and
indirectly by modifying the groundwater fluxes.

(c) time-frames: for deep disposal, there appear to be two basic periods of interest: Up to
1000 years where there is a significant inventory on fission products but institutional
control could be assumed to remain and beyond that where the inventory remains
approximately constant. Intrusion could be considered in the second period as "time
independent" to a certain extent.
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— scenario development and justification: the IAEA BIOMASS Program has provided a
procedure for the identification and justification of biosphere systems. The adaptation of
this procedure can be used to justify the HI scenarios. Also, the IAEA ISAM Program
has proposed and tested scenarios development approaches that can be used as well. As
mentioned, before, the specific HI FEPs list should be further developed.

— conceptual and mathematical model formulation and implementation: also for model
development, recent development within BIOMASS or ISAM can provide guidance to
perform this step.

— result analysis, interpretation and confidence building: To construct a robust and
traceable case the steps and iterations should be properly documented. The data protocol
suggested within BIOMASS can also help in this process. It appears to be worthwhile to
compare models and data used for different intrusion scenarios as well as the variation
in the calculated doses; this exercise would hel to define and support the use of a limited
set of stylised scenarios.

Apply the methodology so developed, to generate a short set of examples "HI scenarios", for
various types of radioactive waste and disposal systems.

The whole process would have to be fully documented.
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