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Abstract

A project entitled Siting factors and criteria for site evaluation was initiated at the Swedish Nuclear
Fuel and Waste Management Co. in 1997. The project comprises an important part of the work of
siting and site selection that is being pursued within SKB. The purpose of the project is to create a
logical structure for the continued siting work, and its results should also be able to be used to assist
in evaluating sites. The project will thereby also provide a means - in accordance with the
Government's decision regarding RD&D-Programme 95 - to obtain more detailed and quantified
siting factors and criteria than those previously presented in the supplement to RD&D-Programme 92.

The overall goals of the project are to identify and quantify requirements and preferences regarding
the properties of the rock and the soil from the perspectives of long-term safety, performance and
planning and design of the rock works, and to identify siting factors and criteria. The latter should be
able to be used to determine whether requirements and preferences are satisfied, both when screening
sites for site investigation and after completed site investigation.

Presented requirements, preferences, factors and criteria must be acceptable to national and municipal
authorities or others with influence over the siting work.

To start with, requirements and preferences regarding the performance of the rock in a deep repository
have been clarified. These requirements and preferences are based on many years of experience of
safety assessments and construction analyses within SKB. What is new here is the structuring that has
been done, where a classification is made into different geoscientific disciplines, and the formalism
that has been developed for the concepts requirements, preferences and performance. This is a
prerequisite for a consistent and hopefully comprehensive set of requirements from a functional
perspective.

Work has continued on siting factors (geoscientific evaluation factors) with reference to a coming site
investigation programme. A geoscientific parameter that can be measured or estimated in site
investigations is considered to be a suitable siting factor if either of the following conditions is met:

• a direct requirements or a strong preference has been formulated for the parameter, or

• the parameter is expected to have a great influence on the results of one or more important
performance analysis.

The project will be concluded during 1999.
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Introduction

For the siting of a deep repository for spent nuclear fuel it is very essential for SKB to present clear
siting factors and criteria for site evaluation. Detailed factors and criteria constitute an important basis
for the evaluation of possible sites. At the same time siting factors have been required by the
Government in connection with a decision on Dec 19, 1996, on account of SKB's RD&D Programme
95.

The following principal goals have been set for the project Siting Factors and Criteria for Site
Evaluation:

• to identify and quantify requirements and preferences regarding conditions and properties of the
rock from the perspectives long-term safety and technology.

• to identify geoscientific evaluation factors and propose criteria that can be used to determine
whether requirements and preferences are satisfied and to compare sites prior to site investigation
and prior to detailed characterization.

A prerequisite for the application of the criteria is the completion of survey and feasibility studies.

The starting point for the project are above all the comprehensive siting factors described in
connection with the supplementation of the RD&D programme 92 /SKB, 1994/ and the work that has
been done to identify the parameters which are important to determine when performing a
geoscientific site investigation /Andersson et al, 1998/.

The function and safety of the deep repository must eventually be evaluated through an integrated
safety analysis. The use of factors and criteria can never replace that. The result from the project can
instead be used when making a geoscientific site evaluation. The main purposes of such an evaluation
are as follows:

• to verify for the site in question that fundamental safety requirements and other essential technical
prerequisites are met;

• that the deep repository is optimally adapted to the conditions and properties of the site.

The evaluation should also yield material permitting comparison of different sites, primarily with
respect to long-term performance and safety, but also other geotechnical siting factors. The
geoscientific evaluation of the sites should provide the background material needed for an application
for a detailed investigation and the construction of a deep repository.

Requirements for the deep repository

To start with, requirements and preferences regarding the performance of the rock in a deep repository
have been clarified. These requirements and preferences are based on SKB's experiences of safety
assessments and construction analyses. What is new here is the structuring that has been done, where
a classification is made into different geoscientific disciplines, and the formalism that has been
developed for the concepts requirements, preferences and performance. This is a prerequisite for a
consistent and hopefully comprehensive set of requirements from a performance perspective. Based
on general requirements and preferences regarding safety and construction functions, these have been
broken down into the disciplines geology, thermal properties, hydrogeology, rock mechanics,
chemistry and transport properties. Detailing has been done for each discipline. Furthermore,
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performance analyses have been identified by means of which it is possible to concretely define the
performance requirements and which geoscientific parameters are relevant.

Figure 1 constitute an illustration of use of geoscientific modelling, the extent of the project and the
relation to site evaluation.

Site evaluation Project Siting factors and
criteria for site evaluation

Geoscientific Model

I Transport ,-*
! model

Planning and design

Layout .'Construction,
analysis

Working
environ-
ment

Safety functions

Site evaluation
• Safety

• Engineering

Requirements
on

geoscientific
parameters

Requirements
on

performance

General
requirements

Figure 1. The use of geoscientific modelling in performance and safety assessment is illustrated. The
project identifies requirements regarding the rock properties of the deep repository at different levels.

Geoscientific evaluation factors

The concept siting factor is used in many connections when the siting of a deep repository is
discussed. In the feasibilty studies overall siting factors are used to decide whether an area is suitable
for the siting of a deep repository. The factors are divided into the following main groups:

Safety

Technology

Land and environment

Societal aspects

Siting factors of importance for the long-term
safety of the deep repository
Siting factors of importance for the construction,
performance and safe operation of the deep
repository and for the transport system of the deep
repository
Siting factors of importance for the use of the
land and the general impact on the environment
Siting factors linked to social conditions and
social impact

In this study the concept geoscientific evaluation factor is used. This is a certain delimitation and
specification indicating that there is a linking to a certain stage in the siting work and that technique
and long-term safety are in focus.The evaluation factors constitute a subset of all the geoscientific
parameters which will be determined in connection with a site investigation.
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Requirements and preferences regarding the deep repository, and accordingly the rock, are defined
above all with reference to the performance and not directly the separate parameter values. In the
same way as for requirements and preferences regarding the performance of the rock, evaluation
factors have been established for each geoscientific subject field.

A geoscientific parameter which can be measured or estimated during site investigations is considered
to be a suitable evaluation factor if one of the following conditions is satisfied:

• a direct requirement or an essential preference has been defined for the parameter, or

• the parameter has an expected great influence on the result of one or more important performance
analyses.

Based on a preliminary list of potential evaluation factors, there should also be a discussion of the
level of knowledge which can or should be reached after the completion of a feasibilty study, a site
investigation and a detailed site characterization. It is not reasonable to choose a geoscientific
parameter as evaluation factor, unless the parameter can be assessed.

Criteria for site evaluation

In the course of the continued work, criteria for site evaluaton will also be created. It should be
possible to use these criteria to assess whether a site meets the established requirements and
preferences or not. Regarding geoscientific parameters, criteria consist of characteristic values or
fields of values for assessed evaluation factors. Regarding the performance of the deep repository,
criteria consist of characteristic values or fields of values for the results of performance analyses. The
criteria may change during the siting work, since information about sites may change. However,
requirements and preferences will remain the same.

Criteria need to be linked to all available information at the current stage of the site investigation and
to the decision-making situation in which they are to be used.

• Prior to a site investigation it is essential to be able to eliminate definitely unsuitable sites and
also to be able to point out sites where there is a good prognosis that these sites will turn out to
have suitable properties. At this stage criteria cannot be defined too clearly, in view of the limited
information available about the properties of the rock at greater depths. The criteria should be
used to select suitable sites for continued investigations. Checking if all requirements and
preferences are met can only be made to a limited extent.

• After completing a site investigation it must be shown whether a site is suitable or not for a deep
repository. At this point of time it may also be meaningful with criteria for comparing sites. Even
if the result of the checking of the suitability of the sites is determined within the scope of overall
analyses of safety and construction, the specified criteria should provide good guidance as to the
outcome of such analyses.

Criteria for checking whether a site is suitable or not are based on the importance of the different
evaluation factors and an assessment of the precision of current information. These criteria can
therefore be founded on the evaluation factors that have already been established.

Even at this early stage it is possible to state that for certain evaluation factors it will be easy to define
clear criteria. For other factors the criteria will have to be more complex. This applies for example to
factors linked to the permeability of the rock. These factors influence different functions in different
ways, they show significant spatial variability and an analysis of field data often implies extensive
model work. The work to specify criteria will therefore not lead to specified value intervals for all
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evaluation factors. On the other hand, it will be evident, for every factor, how information about them
will be taken care of within the scope of perfomance analyses, in the results of the safety analysis or
in the construction analysis.
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