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Introduction
The purpose of this short report is to examine methodologies used in countries other than
Sweden which are following a process of site selection for nuclear waste management and
disposal facilities

The report has been compiled using published reports, journal papers, conference
proceedings etc.

It is planned here to identify possible countries and methodologies which may offer the
authorities in Sweden suggestions for the future, and it is hoped that further work, possibly
involving in-country visits and detailed reviews will follow. The end result of this exercise is
to leam from the efforts successes and/or mistakes of other countries, thereby enabling
Sweden io pursue a siting policy which involves as many stakeholders as possible,
resulting in a programme which Swedish citizens can feel that they truly own.

The starting point for this review is a report prepared for the Swedish Board for Spent
Nuclear Fuel (SKN) in 1991, by Hardin and Ahagen (SES/SINTAB), and published in 1992
as SKN Report 60. This discussed the siting process in some seven countries, and
described a framework of methodologies in use at that time. Given the general nature of
the present review, SKN 60 is an excellent basis upon which to build. However, time has
moved on since it was prepared, and recent developments will also be discussed here,
including those in countries not addressed there, and which may have lessons for the
Swedish situation.

Section 1 reviews the classification of siting methodologies, both those which have been
used in the past and those currently in use.

Section 2 discusses examples of these various methodologies from programmes around
Ine world.

Section 3 discusses the distinction which can be drawn between Public Involvement and
Public Participation, in the siting process, in light of the programmes discussed.

Section 4 Here, methodologies worthy of further study for adaptation to the Swedish
situation are highlighted in the context of a general discussion of the issues raised in the
report.

Section 5 is a series of recommendations as to further investigations which could be
carried out as part of this Project. Particular methodologies in particular countries and their
relevance to the Swedish situation are discussed.

Section 6 References cited in the report



1.0 Facility siting methodologies

1.1 Background
Most decisions regarding siting of nuclear facilities were, in the past, generally made by
centralised executive bodies, not electorally accountable, and rarely publicly identified.
Facilities were often justified on the grounds of "national need" and no discussion was
permitted. This was especially true in the former Soviet Union, where whole cities and their
associated facilities did not even feature on any maps. Many of these facilities are only
now being admitted to.

During the early years of the nuclear programme in the West, and until the recent fall of
Communism in the East, the close and often invisible links between civil and military
activities meant that nuclear issues were shrouded in secrecy. As other countries adopted
the use of civil nuclear power, to a greater or lesser extent, some of that secrecy was also
adopted, often justified by reference to the dangers of terrorism and the like. The main
result was that the public did not, on the whole, have much idea about was going on
behind the wire fences and security cameras, and very often built up a picture, often false,
for itself.

Every country which possesses a nuclear power programme has already, or will in the
near future, faced the problems associated with siting, developing and operating waste
management and disposal facilities. Whereas management and conditioning facilities are
generally seen as having a finite life, and have usually been co-located with an existing
nuclear power plant, disposal facilities, for whatever category of waste, have consistently
generated intense public debate, because of their unique long-term nature.

Many of the problems of siting nuclear facilities, as with those for other wastes such as
toxic and domestic, have, over the years, been laid at the door of the so-called NIMBY
syndrome (Not In My Backyard), where local people refuse to accept a facility because of
purely local reasons. Politicians have taken this syndrome and refined it, resulting in the
NIMTOO syndrome (Not In My term of Office). Environmentalists have combined the two
and produced the NIABE syndrome (Not In Anyone's Backyard Ever).



1.2 Classification
Because of the varying successes of siting processes around the world, there have been
several attempts to review the progress made and leam from it, in much the same way as
this present report is intended to be used.

One of the most comprehensive of these was earned out for the former Swedish National
Board for Spent Nuclear Fuel, by Hardin and Ahagen, in 1991 (published in 1992 as SKN
Report 60).

SKN 60 examined the siting methodologies in use at the time, and reviewed the siting
process as conducted in seven countries up to 1991. These were Canada, Finland,
France, Sweden, Switzerland, United Kingdom and the United States. Although
concentrating primarily on deep geological disposal, the report also mentioned factors
common with the search for near-surface facilities for short-lived wastes in Canada and the
United States and for the SAKAB waste incinerator projects in Sweden.

As stated in SKN 60:

"The reasons for success and failure of siting projects are related to political and legal
factors, the types of waste, demographics, and even the technical quality of the sites
available for disposal".

So many factors are involved that it is necessary to erect some form of hierarchy of siting
methods, and that proposed in SKN 60 is an excellent framework upon which to build a
discussion It provides an extremely useful and important basis for any discussion of the
siting process, and much use has been made of its findings in the present work. In fact,
SKN 60 is regarded as essential reading for anyone involved in this field.

It is possible to subdivide siting methods used to date into a series of simple groups (SKN
60, Peelle 1994 etc.), involving the use of:

1. Systematic Technical Screening

This is the processes of filtering or sifting of large areas with relatively high potential
technical suitability for a given facility. It utilises a rigid set of criteria against which
regions, areas and sites can be judged.

2. Volunteerism

In simple terms this means that the proponent of a particular facility invites communities,
States or whatever, to volunteer their locality as a potential site. The decision to
participate, or withdraw at any stage, rests wholly with the community.



3. Mixed Mode Siting

This is defined as "any directed siting process that also requires negotiation with the host
area." (Peelle 1994). In this report, it is not applied as strictly as it is by Peelle, and
includes any siting process where volunteerism has been introdiced after systematic
screening has already been carried out (as is the case currently in Sweden, see 2.3
below).

Underlying all of these is the basic factor referred to earlier, that of public trust. The
greater or lesser extent to which the public feels confidence in the objectivity of the
process will govern the final degree of acceptance of any decision, whether made centrally
or collectively. This point is expanded upon in Section 3.

4. Siting-free Concept Development

This is where the decision is made early in the process to seek public acceptance of the
disposal concept itself, in isolation from the site selection process. In some case the two
are conducted in parallel, sometimes in sequence.



2. Examples of Siting Programmes

It is instructive to examine examples of site selection programmes from around the world,
in terms of the classification established above. Consequently some countries'
programmes will have components which fall into one or more groups.

2.1 Systematic Technical Screening:

This technique has been used in the past for siting or attempted siting of numerous
facilities, and is still in use in some countries (see examples below). It is usually conducted
by central bodies removed from local contacts.

In most cases the screening process is conducted totally "behind closed doors", with little
release of information to the public, such that there is little discussion possible of the siting
criteria or technical filters that are employed. This naturally leads to public mistrust and
frequently to opposition.

It is not necessary, in the context of this report, to examine in very great detail the criteria
currently in use to perform systematic screening, but some limited discussion is of use.

International organisations such as the International Atomic Energy Agency, the Nuclear
Energy Agency of the OECD, the Commission of the European Union, and others, have
sought to standardise the criteria which should be applied in any search for a particular
facility site, so that the process can be directly compared from country to country.

In general the criteria suggested as important in the search for a deep repository can be
divided into two categories (CEC 1992):

General Issues;
environmental issues
planning issues
socio-political issues
financial issues

Issues related to nuclear safety and radiation protection;

stability
hydrogeology

chemical and geological properties

mechanical and thermal properties

depth and dimensions of the host rock
presence of natural resources

A model for the sequence in which to apply these criteria was laid down in 1982 by the
IAEA, and has been followed by most countries since. The selection process was broken
down into a number of discrete stages, adapted to fit the regulatory and legal situation in
each particular country:



Planning and General Studies:
In this stage, plans and timetables are laid down, and resources allocated. The
performance criteria against which the repository is to be judged are drawn up by the
regulatory authorities, and relevant site selection criteria are established. This enables
potential host rocks to be identified, and conceptual designs to be produced for
repositories in each. Research programmes are initiated to study basic concepts of
radionudide migration, and methodologies for safety assessment are reviewed.

Area Survey:
Here, the selection criteria are applied to regions containing the selected host rocks, The
methodologies for site investigation are reviewed and selected, and generic safety
assessments are carried out, so as to assist the selection process.

Preliminary Site Selection:
Potentially suitable sites are identified using the selection criteria, and site investigation is
carried out to support the choices made. More site-specific designs are developed, and
safety assessment exercises are repeated and refined. Site-specific data are fed into
generic models in an iterative process

Site Confirmation:
A single site or a list of sites is identified and characterised in detail, with detailed designs
applied to the conditions found. Models are improved and developed iteratjvely, with
detailed, site-specific safety assessments performed.

When this process has been followed, an application is made for a site construction and
operational licence.

SKN 60 quotes McCombie, director of Science and Technology for NAGRA, in
Switzerland, who describes two major shortcomings of systematic screening;

1. Technical breakdown, when available data offers poor resolution over an entire area,
where data is non-uniform, leading to suggestions of bias, or where the screening process
tends to be based on expert judgement because of lack of data.

2. Political breakdown, where the process does not provide meaningful public participation.

It should be noticed immediately that nowhere in the 1982 IAEA site selection process
guidelines, as described above, is there a place for systematic public participation or
involvement at each stage. This point is discussed in more detail in Section 3 (below).

The basic method of attempting to involve the public that has been employed over the last
decade is that of 'Decide - Announce - Defend, generally referred to as DAD.

In this method, a site is identified, using variations of the selection criteria and process
described above, and then announced by a central authority. All efforts then focus on



trying to defend and justify the selection in the face of the inevitable public opposition,
generally of the NIMBY type, but with the added complication of NIMTOO as well.

Vast amounts of money are spent trying to convince the local people that the facility is "a
good thing", and often the process by which the selection was made is subjected to
ridicule, criticism and the like, especially by those espousing NIA8E Local politicians,
especially those not consulted by the central siting agency, leap on the bandwagon, use it
as a platform for local electioneering, and the whole process is bogged down, slowed
down and frequently aborted.

Peelle (1994) has renamed the DAD process "directed siting", implying any form of
directed, imposed, decreed or forced siting. She has shown how the strategy has failed in
numerous cases in the United States to produce an acceptable site for facilities associated
with all kinds of waste, ranging from toxic to nuclear. The DAD method, she claims,
appeals to "notions of justice based upon 'best site' or fair play" (due process) strategies".

Belgium:

In April 1994, the agency responsible for disposal of nuclear wastes, ONDRAF/NIRAS,
announced a shortlist of 98 candidate sites, in 47 municipalities, for a near-surface
repository for LLW (ONDRAF/NIRAS 1994). This list had been obtained using standard
CEC-type screening criteria, as in use elsewhere.

The production of this shortlist also exhibits one of 'he problems of directed siting, that of
equity. It is obvious from even a cursory glance at the map showing the distribution of
these sites, that it has been necessary to include areas in equal numbers in the two
distinct language areas of Belgium. This was necessary to avoid allegations of bias. It may
well be that technically unsuitable areas have been included at the expense of better,
technically suitable areas, in other regions.

Following submission of the list to the supervising minister, for approval, all the affected
municipalities, the provincial administrations and the members of the Senate were
informed by a mailing about the results of the study (NEA 1994). This was the first public
intimation of the content of the list.

ONDRAF/NIRAS immediately began an intensive programme of defending the process,
involving public meetings in each of the selected localities. There has been, again, intense
public opposition, and each of the 47 municipalities has passed a motion decrying the
choice of their locality, and even demanding a debate in Parliament on the whole nuclear
issue (Glorieux, pers. comm). There are regional elections in Belgium in Autumn 1994,
and this issue is likely to be an important part of those campaigns.

Czech Republic:

Following the suspension of spent-fuel return to the former USSR, the Czech Geological
Survey (CGU) began a project in 1990 to locate a deep repository. IAEA and CEC
guidelines and criteria were again applied, and 27 potential sites were identified, all in



areas of crystalline bedrock. SKB have entered into a co-operation agreement with CGU

In the second stage of the process (preliminary site selection, as per IAEA 1982). focus
was concentrated on the southern part of the Bohemian Massif. 7 regions were identified
within the Moldanubian Granitoid Massif in Central Bohemia, and 5 regions in the
Moldanubian paragneiss (Novotny 1993). 5 potential study sites have been identified since
1992. There had been no official announcement of the locality of these sites by September
1993. The 'announce' and 'defend* stages have as yet not begun, and the author is not
aware of any change in that condition to date.

Site selection is also in progress for an interim storage facility for spent-fuel, and some 10
potential sites have been publicly identified. There has, thus far, been intense public
opposition.

France:

The past attempts by the French nuclear waste disposal agency, ANDRA, to site a
repository for disposal of HLW, well exhibit the problems which can arise when a
seemingly remote, autonomous organisation attempts to site a facility by the use of
technical screening alone, omitting any public involvement. Despite the selection of 4
candidate areas in the mid-1980's, by 1989 little or no concrete progress had been made,
and again, political intervention led to suspension of site activities. Since the detailed
review in SKN 60 was produced, the situation has developed even further, with the
passing of a new Law on radioactive waste disposal. This has also led to the introduction
of an entirely new siting process, and the abandonment of all the original sites (see
below).

Hungary:

The record for the fastest site selection programme using a directed screening process
must surely go to Hungary. Having only announced the beginning of the selection process
in July 1994 (BBC 1994), officials from the Atomic Energy Office announced on 12th
September 1994 that after having found a suitable layer of ?aleurolyte (sic) rock at the
Mecsek Ore Mine only 2 months previously, they were confident that the layer could offer
"a 5 million year guarantee' (Reuters 1994).

They added that they were considering beginning a public consultation programme. This
may move Hungary into the mixed-mode classification.

Korea:
In 1986, a regional survey for a repository site for LLW was carried out in Korea, using
existing geological and socio-economical information (NEA 1994). This resulted in a list of
three candidate areas. Site investigations at these began, but were halted in 1989 due to
strong opposition by local residents, in which a policeman was killed. In 1990, a new site
on the west coast was attempted before being cancelled, again due to local opposition.
This led to a complete re-appraisal of the siting process, although as described below in
Section 2.3, even that appears to have failed.



Norway:

Norway has employed the systematic screening method in siting exercises for repositories
for all categories of waste. Only in the HLW programme has there been any public contact,
and that has not prevented opposition.

Repository for L/ILW
In March 1991, the Norwegian Nuclear Energy Safety Authority initiated a study on siting
of a repository for L/ILW. This concluded with 3 possible locations. Following an
environmental impact analysis for the Ministry of Energy and Industry, submitted in
November 1992, it was recommended that the repository should be sited in crystalline
rocks at Himdalen, 40Km east of Oslo, and 30Km from the Swedish border (NEA 1994).
Parliamentary approval came in a vote end April/early May 1994 (Nucleonics Week
1994b).

The vote opens the way for the Kjeller Institute to begin a detailed safety study, expected
to last up to a year. The decision was taken without formal public consultation, and despite
opposition from the communities on both sides of the border, as weli as from the
Norwegian Geotechnical Institute. Information was also claimed to be poorly available to
members of parliament prior to the vote (ibid).

Repository for HLW
In October 1989, a special committee was set up by the Ministry of Petroleum and Energy
to advise on the development of a repository for spent fule from Norway's 2 research
reactors. By April 1991 the possible sites proposed for further examination included old
railway tunnels in Amil and Rollag and mine tunnels in Hjerkinn and Killingdal (near
Roros). Following some limited public consultation, the Killingdal site was claimed as
having most support, although there is strong local opposition.

Slovenia:
The IAEA recommended step-wise sequence of site selection, was again used, for
attempts to locate a repository for L/ILW. Unacceptable areas were excluded using a list of
criteria similar to the CEC recommendations, and tO suitable areas were identified.
Detailed screening criteria wera then applied, including land use, water resources and
geological factors, to produce a shortlist of some 36 potential sites by the end of 1991.
This list was further refined using additional criteria, including population density,
transport, rainfall, environmental importance and lastly, social acceptability (Jeran and
Duhovnik 1993). As per the IAEA process, alternative designs were drawn up for different
sites.

5 sites emerged from this stage as most suitable. In a slight variation on the original IAEA
methodology, to assess social acceptability, a programme of opinion polling was carried
out. This was the first public announcement of the identities of the shortlisted sites, and
there was intense public opposition, with one site being vetoed out of hand by a local
jurisdiction leader. Some 86% of those polled did not wish to live near a repository, and



Elektroprojeckt, co-ordinators of the study, have up to the present time, been unable to
proceed witn site investigations due to the intense opposition.

According to Jeran and Duhovnik (ibid),

"the repository site selection is not a tecnnical problem, the problem is how to convince the
public."

SKN 60 describes other drawbacks to the systematic screening process. These include the
lack of uniform data for intercomparison between sites, overemphasis on the use of non-
technical factors, and political manipulation of tne results.

United Kingdom:
Here, attempts in the mid-1980's, to site a near-surface repository for short-lived L/ILW,
are a good example of how politics can complicate the problem. Excessive secrecy about
the sieving factors, the location of potential sites and the detailed plans, all led to a
political decision to abandon the process just prior to a General Election.

in 1983, NIREX, the UK waste management executive (similar to SK6), named a former
anhydrite mine at Billingham, in the north-east of England, as a candidate site for a deep
repository for ILW, and a site in Bedfordshire, in central southern England, as a possibility
for a near-surface repository for LLW. Intense public opposition to the Bedfordshire site
led to its rejection on political, rather than technical grounds. The anhydrite site was also
later withdrawn, according to sources cited by SKN 60, "on government advice that a near-
surface site should be developed first"

NIREX then began a new site search, using guidelines and selection criteria similar to
those later to be listed by the CEC. As a result of this, NIREX announced a shortlist of 3
candidate sites in March 1986. There was, in addition to the original site in Bedfordshire,
one site in Essex, one in Lincolnshire, and one on Humberside (all in central, southern
England). This time, all LLW and short-lived ILW were to be catered for, although in May
1986 the government announced that only LLW was to go into a near-surface repository,
and that a deep facility would still be required for ILW.

There was continued public opposition to the 4 sites whilst limited site investigations were
conducted, with politicians, local and national, vociferous throughout.

In May 1987, only days prior to a General Election, NIREX announced abandonment of all
4 sites, suggesting that it would not be cost-effective to develop separate repositories, and
also giving some technical reasons hitherto not considered, including possible problems
associated with gas release. However, most observers recognised the political overtones.
This led to a complete policy change, moving from near-surface to deep disposal for all
wastes except very low-level, although even this is now under review again.
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The problems described did not, however, lead to a change in the overall siting process,
and another sequence of systematic technical screening began in 1987, with the
publication of the consultative document "The Way Forward", in which NIREX outlined its
new approach, involving more screening, this time using new criteria, including the
erection of several potential "geological environments' in which sites would be sought, but
still following the 1982 IAEA staged-process approach.

The public was invited to comment on the proposals in "The Way Forward", but there was
no public discussion of the various shortlists of potential sites that were drawn up
throughout the ensuing sieving process. This subsequently resulted in the announcement
of 2 potential sites, Sellafield in Cumbria and Dounreay in Scotland, in March 1989, both of
which are sites owned and operated by the nuclear industry.

In July 1991 NIREX announced that following limited characterisation at both sites,
Sellafield had been selected as prime candidate site. Extensive characterisation work has
since been conducted, which is still in progress to date. NIREX applied for permission to
develop an underground Rock Characterisation Facility, in July 1994.

At no stage in the process have the identities of any of the final shortlist of 12 potential
sites been made public, although it is now generally recognised that Sellafield does not
conform to any of the original geological environments as used in the site screening
process (ERL 1992).

United States:
Siting activities for a national repository for civilian spent-fuel/HLW began in 1977.
Systematic screening was carried out of several hundred possible sites in salt formations
and areas already controlled by the government (SKN 60). Locations were "scored" on
various criteria, and a list of 7 potential sites (Hanford, in Washington State, Yucca
Mountain in Nevada, and 7 others in domal salt) produced.

In 1982, the Nuclear Waste Policy Act split the selection process into two, creating a "first"
and "second" repository programme, with the "second" scheduled some years behind. As
described in SKN 60, the effect of this was to form a political compromise between the
more populous states in the eastern United States (where most of the reactors are),
containing most sites in the "second" programme, and those sites in the "first" programme,
which lay mostly in the west.

Amidst intense opposition from the targeted western States (Nevada, Washington and
Texas), the Nuclear Waste Policy Amendment Act was passed in 1987. This suspended
the "second" programme and selected Yucca Mountain, in Nevada, as the sole candidate
site for the "first" programme.



Characterisation work has proceeded at Yucca Mountain in the meantime. The State of
Nevada, although not having a final veto in the process, has used every opportunity, as
the jurisdiction responsible for permitting site activities, to delay and hinder the process at
every stage.

The United States HLW programme, like most similar programmes around the world has
suffered numerous delays and diversions as referred to above, and the investigation
programme has had to be continually revised. At the present time, the Experimental Study
Facility, originally planned to incorporate some 19 miles of tunnels, has had its first phase
reduced to concentrate on exploratory work associated with some potentially important
faults. It is due to begin operations in September 1994 (Bresee, pers. comm).

As described below in Section 3, the implementing agency, the United States
Department of Energy, has had to continually battle against both a crisis in trust (because
of its past history), and a poor record of public involvement. A new process of "stakeholder
involvement" has been initiated, which is also discussed below.
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2.2 Volunteer siting:

Because of the failure as outlined in some detail above, of the Decide-Announce-Defend
or directed siting methodology over the last several decades to provide universally
acceptable sites for disposal facilities, many countries have developed a siting process
dependent, to varying degrees, on volunteerism.

Voluntary siting is defined by Peelle (1994) as:

"a process of joint evaluation and negotiation involving proponent and local jurisdiction.
Final agreement is made willingly by the local host".

In simple terms this means that the proponent of a particular facility invites communities,
states or whatever, to volunteer their locality as a potential site.

As discussed in SKN 60, there are several variations on the volunteer process. Some
allow a local veto to operate at all stages of the process, whereas some only allow it up to
a certain stage. What is important is that in some countries, although a volunteering
jurisdiction may believe that it retains its veto throughout, the national government may
often override that veto if a facility is determined to be "in the national interest'. It is the
author's understanding that just such a power rests with the Swedish government.

Peelle has attempted to draw distinctions between the various degrees of volunteerism.
She describes a series of processes from that of "volunteer-incentives" to that of
"invitational-partnership" (op cit).

"Volunteer-incentives" is the most common approach, whereby various inducements, or
incentives, are offered to a community prepared to allow itself to be investigated.

Critics of the volunteer siting process have described such financial incentives as bribes,
that reflect badly on both sides. Suggestions have also been made that individuals who
are concerned by a development should be compensated, although Pulsipher (1993) has
suggested that direct monetary payments are unlikely to work, even at the local level, as it
would be difficult to distinguish (and compensate) people suffering increased anxiety from
those simply wanting the money.

As Pulsipher puts it:

"some nuclear proponents regard uncovering a volunteer site through successful
compensation as the 'solution' to the high-level nuclear waste problem.

Although compensation can be a powerful and efficient strategy in many settings, there
are good reasons to expect it to fail to resolve the contentious issues involved".
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Amongst his reasons for this he suggests that the arguments in favour of volunteerism
miss two fundamental and interrelated points:

"1. All costs and risks are borne ultimately by people in their role as citizens, consumers,
taxpayers, ratepayers, workers or stockholders;

2. It is the perception that people have of these risks and costs that define the politics of
the nuclear waste debate".

Examples of this type of approach abound at the current time, and some are detailed
below:

France:
Site selection for two underground laboratories;
As mentioned above in Section 2.1, a new waste management Law was passed by the
French parliament in 1991. In a close parallel to the search for an Monitored Retrievable
Store site in the United States (see below), this Law instituted the position of Waste
Mediator, whose role it is to find 2 communities willing to host the development of
underground laboratories, where research and site characterisation studies can be carried
out. If either of the sites proves suitable to host a repository, a further enabling Law could
be passed by parliament in 2006.

There is an impressive compensation package enshrined in the French waste Law. The
Mediator is empowered to offer up to $10-15 million per year to the communities which
offer themselves for further investigations. ANDRA, the waste agency, has also said that it
would funnel as much as 60 million FF. into the community around each laboratory site, to
fund local infrastructure, tourism and educational projects. They have also offered to set
up environmental research centres and other institutions.

Some 28 host volunteers and requests for information were received by the Mediators
Office (Battaille 1994). After initial screening out of geologically unsuitable areas, 10
Departements were left. The Mediator then conducted hearings in each of these areas,
which were advertised widely in advance and where interested members of the public were
allowed to attend. Unfortunately, some environmental groups and political parties declined
to take part in the process (ibid).

As described below in Section 3, there is an ongoing 'public information' programme
running parallel to the selection process.

It remains to be seen how successful the process is in identifying the two candidate sites.

United States:
Monitored Retrievable Store (MRS) for spent nuclear fuel;
In 1987, the amended Nuclear Waste Policy Act introduced the concept of the Nuclear
Waste Negotiator. Appointed by the President, the Negotiator was empowered to offer

14



financial and other inducements to States and Indian Nations willing to allow themselves to
be the subject of a feasibility study. Several sequential stages were designed, with
relatively larger amounts of money at each, to produce a final site willing to host a
monitored retrievable store for spent nuclear fuel (MRS).

Despite the expenditure of many millions of dollars, all except one of the 19 Tribes or 3
counties which applied for the original Stage I grants have since pulled out. Only one tribe,
the Mescalero Apache in New Mexico, have proceeded to a Stage III application, although
even there the State authorities are refusing to cooperate in the process, thereby
effectively stalling it. Indeed, Federal financial constraints in the 1994/5 budget have
excluded further funds to the Waste Negotiators Office.

Interestingly, not all volunteers used the funds to support the siting process (Pulsipher
1993), some used them to publicise the dangers of an MRS, and others withdrew almost
immediately they had received them.

Site selection for near-surface repositories for LLW;
The Low-Level Waste Policy Act of 1985 instructed each state to solve the problem of
disposing of its own wastes. It encouraged states to join together and form so-called
"compacts", and to develop joint facilities. The Act specified that these facilities should be
operational by 1992. Not one facility has been developed up to the present time. Many
compacts have engaged in detailed siting programmes involving volunteer communities,
with financial incentives the norm.

SKN 60 provided detailed accounts of the site selection processes that had been carried
out (up to 1991) in 2 compacts, the Central Midwest Inte. state (Illinois and Kentucky) and
the Southwestern Compact (California and Arizona) and also in the State of Maine. These
will not be repeated here, although it has to be pointed out that since SKN 60 was written,
in 1991/2, there has been continued delay in developing the proposed site in California at
Ward Valley, and no site has yet been finally selected elsewhere.

As an example of the volunteer process in action for these siting efforts, it is informative to
examine the process currently underway in the State of Connecticut, which is actually not
part of any compact. Here, the volunteer-incentives approach has almost become an
auction.

The siting process in Connecticut is handled by the Connecticut Hazardous Waste
Management Service (CHWMS). It began its first attempt in 1989, and this was a classic
Decide-Announce-Defend process, as defined above. 94 different site selection criteria
were developed (Forcella and Gingerich, 1994) with the assistance of a statutorily
established State committee. The process resulted in the selection of 3 sites.
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In attempting to maintain what it described as a "geographically neutral approach", the
committee was given a shortlist of 8 sites from which to choose, without knowledge of their
locations, in the event, the 3 sites selected were all in adjoining communities. There was
intense and often vigorous public opposition.

Because of this, the State General Assembly terminated the site selection process in 1992,
and instructed CHWMS to develop a new plan, which was to be based on the volunteer
process. In this, decisions on whether or not a community will accept the perceived risk of
a facility are always completely up to the community to make. If it decides to become
involved, it will be given real and meaningful control ever both the development and the
operation of the facility (op cit).

In addition to this power sharing, there are considerable financial incentives. A town that
decides to participate will be paid $250,000, and in a bizarre attempt to kick-start the
process, the CHWMS has also announced that the first town to volunteer will receive an
additional $100,000. If the town stays in the process for six months, identifies a site and
continues negotiations 'in good faith1, it will receive a further $250,000. A town that
approves a site and facility development agreement by referendum will then receive $1
million.

Followino the signing of a facility development agreement, CHWMS will then offer
payments of $2 million prior to operations and $1 million per year of operation. The town
will also receive a percentage of gross receipts, probably between $500,000 and $750,000
per year.

As part of the process, the CHWMS has developed an intensive outreach programme,
designed to inform the public and explain the volunteer process. This issue of the use of
information and education in the siting process is referred to again in Section 3.

As well as the outreach programme, CHWMS is providing grants to towns, regional
government organisations and others, to enable them to address questions that may arise,
hire consultants, and develop and undertake local public information and education
exercises (op cit).

Throughout the development and implementation of the volunteer process, CHWMS has
conducted meetings with local officials, public input meetings, workshops and public
hearings. The process is now underway, and results are awaited.

Interestingly, the CHWMS has said that if a volunteer site is not found within a reasonable
amount of time, it will develop and submit another programme of state-wide site-screening.

Some compacts are at a later stage in the process, and examples of the financial
incentives which are on offer can be found.
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On 8th December 1993, the North Carolina LLW Management Authority announced that it
had chosen a site in Wake County for a repository for the South-eastern Compact
(Radwaste Magazine, January 1994). This followed invitations to communities to volunteer
for feasibility studies.

A committee was convened to meet in May 1994 to agree the benefits package which
would be made available to Wake County (Nucleonics Week, 1994a). The Waste
Management Authority had suggested a package of measures in 1991, that included
exempting the facility from local property taxes but requiring payments in lieu of taxes of up
to $500,000 per year. A 6% gross receipts tax for the facility was also proposed, which
would generate between $2.6 and $2.8 million per year for the county. The county would
also be compensated for any losses due to decreases in property values because of the
facility, and would be refunded any expenses incurred in increased emergency
preparedness training. Despite the scale of these incentives the Authority encountered
great difficulties in eliciting volunteers during the early 1990's (Visocki and Bremen, 1993).

As a corollary to the benefits which may accrue to successful siting, costs can also be
involved if problems in the progress of the project occur. Because of delays in satisfactorily
addressing questions regarding potential geological problems at the Wake County Site,
The North Carolina Department of Environment, Health and Natural Resources announced
in early August 1994 that a delay of up to 15 months in the licencing process would be
imposed (Nucleonics Week, 1994f). Consequently, under existing legislation, the
Southeast Compact will have to pay South Carolina, where the only currently operational
LLW site is located, a fine of $5 million, for missing project deadlines.

Similar packages are being proposed in volunteer host communities in other regional
waste compacts. Laws in Pennsylvania and Nebraska, host states for the Appalachian and
Central Interstate compacts respectively, provide cash benefits of up to $2 million to the
local community; Illinois has a law providing up to $1.4 million; Michigan and Texas, $1.3
million and Massachusetts $450,000.

There are, in addition to the examples of incentives given here, some programmes, notably
that for a L/ILW repository in Switzerland (see 2.3 below), where incentives are offered to
communities that are consulted only after a systematic screening exercise, such that they
are not strictly "volunteer-incentives, in the sense used here.

The "invitational partnership" approach has been seen by some authorities in the last
few years as a more responsible way of proceeding, removing the direct monetary
incentive with an appeal to the 'responsibility' of the community for the national good
(although the French Waste Mediator also claims this as an incentive).

In this approach, as described by Peelle (1994), the community joins in partnership with
the proponent for planning, deciding and implementing all aspects of proposed siting. In
some cases (as in Canada, below), the proponent (waste producers etc.) is not involved
until right at the end of the process, when a site has been selected. It is also not
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uncommon for some form of compensation to be negotiated, but not until near the
completion of the exercise.

Canada:
Repository for so-called "historic" LLW in Ontario;
In 1986, the federal government called a halt to efforts to locate a facility, following nearly
a decade of failure, when it became apparent that continuation of the current method
(DAD), would likely result in significant social disruption and political conflict. Instead, it
established an independent six-person Siting Process Task Force to advise it on how to
proceed.

The Task Force produced a report, called "Opting for Co-operation" in 1987, which stated
that the process must involve real consultations, not just "public relations", and outlined a
5-Phase process, outlined in detail below:

Phase 1; Establishing Guidelines
This involves establishment of a Siting Task Force, review of background reports by both
public and independent experts, and the drawing up of draft guidelines for conducting the
siting process. Public meetings are held throughout Ontario to discuss these, prior to a
final report by the Task Force.

Phase 2; Regional Information Sessions
This consists of further intensive presentations to an invited cross-section of the public
throughout Ontario, outlining the waste problem that exists, and describing the available
management technologies. Letters are then sent out to all regions, districts and
municipalities in Ontario inviting indications of interest in involvement in the process.
Those expressing an interest carry through to the next phase.

Phase 3; Community Information and Consultation
The aim of this phase is to inform residents in 'ne interested communities about the project
and the siting process. Information sessions are held to brief the public, local officials and
elected politicians. If the Community Council feels able to continue with the process, a
Community Liaison Group is established, comprising a representative cross-section of the
community.

This Group then holds more information sessions, where details of possible compensation
packages and other mitigation factors are discussed. The Group then presents a final
recommendation to the Council on whether to proceed. Again, the community flows
through to the next phase if agreement to do so is reached.

Phase 4; Project Assessment
Firstly, the Community Liaison Group examines available technologies and attempts to
locate potentially suitable sites within the area. This is conducted with the assistance of
the Siting Task Force Secretariat, and includes pre-feasibility studies and engineering
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studies, conducted using available data. The recommended site(s) are then presented
jointly by the Liaison Group and the Siting Task Force to the community for discussion.

The Task Force then produces a report assessing the suitability of the sites selected by
the Liaison Group and judges the overall response of the community to the process. The
Community Council then decides whether to continue or to withdraw from the process.

If the process continues, the Liaison Group and the Task Force draw up terms of reference
for invitation of tenders for detailed site-specirlc studies, and review the results thereof.
These results are also submitted to relevant government departments as well as
independent consultants, waste producers and other interest groups, for review.
Documents produced are widely circulated with complete public access. There will be
frequent public meetings and hearings to review the results of the ongoing studies.

Near the end of this phase, if the community remains positive about siting the facility,
transportation issues are examined, in consultation with those affected.

When the Community Council, the Liaison Group and the public in general are satisfied
that all information has been gathered and distributed, the issue is put to a local opinion
poll. If the result remains positive, the Community Council passes a resolution confirming
its continued interest, and expresses the desire to enter into formal negotiations with the
Siting Task Force to develop an impact management agreement.

It is at this stage that the process becomes more of a volunteer-incentives type approach,
with compensation agreed for local disruption and impact.

Phase 5; Implementation
This involves intensive community negotiations on specific impact measures, such as
payments in lieu of taxes, tippage charges, land purchase agreements etc. Again, these
are put to a vote by the Community Council and if passed, the Council formally requests
the Cabinet (Federal Government) to consider facility development.

The Task Force makes a formal recommendation to the Cabinet covering all of the
volunteer communities to have reached this stage. The Cabinet then decides which is the
preferred location, the amount of monies allocated to the project, and empowers the Task
Force to implement the project. It is possible, even at this late stage in the process, for a
community to opt out. One of the alternate sites would then be selected.

Finally, a Board of Directors for the project is selected jointly by the Siting Task Force and
the community. It is made up of representatives of the community (4), the waste producers
(1), the Federal Government (1) and the Provincial Government (1). The operator for the
facility is hired by the Board.
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After two years of information dissemination and consultation, with 14 voluntary host
communities. 6 expressed further interest in being considered, and by the end of Phase 3,
in August 1990, two communities, Geraldton and Deep River, agreed to participate in
detailed studies (Paktunc 1993).

The Siting Process Task Force became the independent Siting Task Force in 1991, and
was mandated to undertake the environmental assessment and review phase (Phase 4),
culminating in the selection of a final candidate site (Brown and Underdown 1993). 2 sites
in the Deep River area were selected for final investigation in July 1994 (Calgary Herald).

Korea:
As described above in 2.1, the original forced-siting approach in Korea resulted in extreme
public opposition and led to its abandonment in 1991. The Atomic Energy Research
Institute (KAEARI) has since tried to institute a volunteer-type approach, with no work to
be carried out at any site until the community concerned issues a formal invitation for site
investigation (NEA 1994).

Unfortunately, it now seems that not even this method will work in Korea at the present
time. Despite being reported to be in consultation with 6 candidate coastal sites and
another near Pusan (Nucleonics Week 1994d), Anmyon Island, South Chungchong
Province; Uljin and Yongil, North Kyongsang Province; Changhung, South Cholla
Province; Kosong, Kangwon Province; and Yangsan, South Kyongsang Province
(KYONGHYANG SINMUN 1994) there were violent demonstrations in the latter half of May
1994, leading officials to abandon the process and state:

"we have come to judge that the beginning of construction based on residents' consent is
realistically impossible. In this regard, the government will make public its selection of sites
during the latter half of this year before beginning construction early next year." (ibid).

This marks a return to the directed siting process.
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2.3 Mixed-mode siting:
As described above, this is a compromise process in which the volunteer principle is
introduced during a directed siting exercise. Whereas in many of the examples given
above of true volunteerism, an earlier directed siting effort was abandoned completely,
examples do exist where volunteers have been sought or accepted unsolicited without
abandoning the earlier shortlist of sites.

This group also includes programmes which offer local decision-making only after a
systematic screening exercise has been carried out, identifying either a list or a particular
community as a potential site. Examples of this, in Finland and Switzerland, are
discussed below.

Although this report is designed to highlight methodologies in use outside Sweden, it is
important to recognise that the current state of the SFL project is a classic mixed-mode
process. The detailed and extensive systematic site screening already carried out do not
need to concern us here, but a long period of time and considerable effort and expense
have been expended since the late 1970's, in order to come up with the shortlist of 11
candidate sites, at which some site characterisation has been carried out at 7.

In its 1989 R&D plan, SKB stated that it would select 3 sites for more detailed
characterisation in 1992 and select 1 as final site by 2001. This plan has now been
suspended, to allow the introduction of volunteers into the process. RD&D 92 described
how SKB hoped to invite interest from 7-10 communities, which would then be subjected to
feasibility studies, prior to site investigation to bring them up to the level of the other 7.
Then and only then would further selection be made.

In the event, only Mala and Storuman were taken forward for feasibility studies, and these
have yet to be completed. It remains to be seen whether either of these will prove to be
more favourable than the earlier selected sites, although one would have assumed that
they would have shown up during the initial screening process.

Australia:
Site selection for a near-surface repository for LLW;
In 1992 the National Resource Information Centre issued a Discussion Paper as Phase 1
of a 3-phased siting process.lt described a methodology for assessing the whole continent,
using selection criteria developed from the IAEA guidelines and others (ANRIC 1992). It
invited questions and submissions from interested parties, and proposed to pre-select a
number of potential regions by 1994.

A second discussion document was issued in July 1994 (ANRIC 1994). This described
how Phase 1 had resulted in the identification of 8 potential areas for further study. The
application of the selection criteria was described, as was the fact that whilst 5 of the sites
were selected solely by use of these, 3 had been chosen because of recommendations by
the public or by local jurisdictions.



Phase 3 of the project will begin after further public consultation and submissions, which
are due in by 30th September 1994. In the accompanying press release (DPIE 1994). the
federal Minister for primary Industries and Energy also stated that

"In parallel with the systematic search for a national repository site, the Commonwealth
would consider potentially suitable areas volunteered by State Governments and local
communities."

he added that:

"Use of a selected site would be negotiated with the relevant State and local government."

It is not clear from the current documentation how much of a local veto there would be
once a site has been selected, but this represents an example of the evolution of the siting
process, and is likely to become the rule, rather than the exception, in future efforts around
the world.

Finland:
The methodology which was employed by the TVO power company in its early national
screening exercise for candidate HLW repository sites, is an early example of mixed-
mode siting.

Having used various technical CEC-type criteria to identify potential areas for further
investigation in 1983, TVO finally drew up a shortlist of some 101 areas. Instead of
immediately selecting a number of these to examine in detail, TVO conducted local
consultations with affected communities. These were not announced to the public in
advance, although some were reported in the press after the event. This enabled 5
potential areas to be announced, in which local opposition was not anticipated to be too
great. This was despite the fact that the investigations required no other licence than
permission from the landowner, which in all cases was the State or TVO itself (Vira et al
1993).

Detailed investigations were then carried out at the 5 sites (Syvry, Veitsivaara, Kivetty,
Romuvaara and Olkiluoto), with the announcement in 1992 that further work would be
carried out at the last 3 only (TVO 1992). This is to be carried out in two parts, with the first
involving baseline sampling followed by some shallow drilling. The second part will involve
excavation of a trial shaft at the final selected site.

In addition to the work described, a town authority near to the Kivetty site has approached
TVO and asked for investigations to be carried out in their area too. A feasibility study is
under way and due for submission in December 1994 The possibility of other volunteer
communities has not been ruled out (Aikas, pers. comm).
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Switzerland:
Siting of a repository for L/ILW;

Switzerland is probably one of the best examples of the use of a classic mixed-mode siting
methodology. Systematic screening has been used to identify potentially suitable sites, but
local referenda must be held before any work can be carried out Incentives are then
offered to a site which volunteers to accept a repository.

As described by Kowalski et al (1986), detailed field work in Switzerland is only possible
after a lengthy licencing period. This has resulted in extensive use of systematic
screening, using the IAEA and CEC-type exclusion criteria and methodology, and utilising
publicly available data in comprehensive desk-studies. Between 1978 and 1981, some 20
sites were identified as potentially suitable by the waste agency NAGRA, and this number
was reduced to 3 favoured sites by 1983, with a further 5 held in reserve.

The 3 sites represented each of the 3 main rock types internationally recognised as having
best potential for use in deep disposal (evaporites, claystones and crystalline rocks):

Anhydrite; Bois de la Glave
Valanginian Mari; Oberbauenstock
Gneiss; Piz Pian Grand

Following the aanouncement of the 3 sites by NAGRA, and the intention to study them in
parallel, the Federal Government then stipulated that the investigations should be broken
down into sequential stages, and that these too should be carried out in parallel at all the
sites (McCombie 1989). This lead to numerous problems and delays, due in particular to
manpower and equipment factors, and culminating in a failure to obtain permission to
proceed at all at Bois de la Glave, due to "severe political obstruction" (Issler and Kowalski
1989). Reconnaissance Phase I drilling was conducted at the ^ther 2 sites, but no Phase II
(development of exploratory tunnels) was begun.

Then, in a move similar to that at Sellafield, in the United Kingdom (see 2.1 above),
another site which also seemed to offer suitable conditions was granted a permit in 1989,
but was not subjected to the parallel investigation restriction (McCombie, op. cit). Tnis was
also in marl, at Wellenbarg, near to the Oberbauenstock site. It is unclear whether
Wellenberg was ever one of the 20 short-listed sites.

It was following the Wellenberg announcement that the volunteer stage of the mixed-mode
methodology began, and in May 1993 the local community voted to allow NAGRA to begin
detailed characterisation of the site, which was formally announced in a press statement
on 29th June 1993 (NAGRA 1993).

This process is now following the 'volunteer-incentives' mode as described in 2.2 above.
Following further positive votes in April and June 1994, NAGRA applied for a licence to
develop the repository. In the licence application, details were given of the financial
incentives to be offered to the local community. There will be a single, once-only indemnity
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paynent of 3 million Swiss francs ($2.2 million), followed, if the licencing succeeds, by

annual payments of SF 3.5 million ($2.6 million) for 40 years (Nucleonics Week 1994e).

The siting process was also monitored throughout by a group of political representatives

from the 4 communities (cantons) involved.

Siting studies for a HLW repository:
As described above, iocaS referenda and acceptance decisions are necessary for all

stages of the mixed-mode siting process in Switzerland, and this is also true for the HLW

repository project which NAGRA are also carrying out.

Original desk-studies at the end of the 1970's covered the whole country and a wide range

of host rocks (McCombie et al 1992). A 3-Phase siting strategy was conceived in 1980,

with Phase I, regional studies using widespread borehole and geophysical data, leading to

a more localised Phase II exploring potential areas. Phase III involves shaft sinking and

exploration at depth at a chosen site.

Following work which concentrated on crystalline rocks (which proved more complex than

originally assumed), the authorities instructed NAGRA, in 1985, to examine alternative

sedimentary areas as well. An Opalinus Clay area underwent Phase l-type investigation,

whilst another study, covering areas of Lower Freshwater Molasse, was performed using

existing data. A report comparing the suitability of all 3 rock types and areas was expected

during 1994 (NEA 1994), although a detailed safety assessment of the crystalline concept

has been carried out, under the title "KRISTALLIN-I (McKinley 1993).

Further work in any area will require local consultation and approval by referenda, as in

the L/ILW siting process.
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2.4 Siting-free concept development and site selection
As described, this covers those programmes where the siting process has been divorced
from concept development research, in an attempt to avoid the public opposition which
occurs when sites are announced.

It is possible to identify several variations on this theme. At one extreme, the research is
conducted in complete openness and subject to intense public scrutiny at every stage, as
in the Canadian HLW programme At the other, research is carried out removed from
public scrutiny, in parallel to a nation-wide search for potential sites, also out of the public
arena, as is the case notably in Spain.

Canada:
The separation of research from site selection for a HLW repository, in Canada, was
announced following intense public opposition to previous more traditional search
methods. A special long-term review was instituted in the late 1970's, with the setting up of
a complex approval process for the disposal concept without beginning the site selection
process (SKN 60). No firm process has been established for the siting process, and it rns
not, apparently, yet been decided which organisation will even be responsible.

From the outset, the Canadian Nuclear Fuel Waste Management Programme (CNFWMP)
has stressed the importance of public involvement at every stage. Early work involved
identifying communities where basic research could be initiated and conducted over
extended periods, culminating in the selection of a site for the development of an
underground research laboratory at Whiteshell, in Ontario in 1980.

A key component in this process was the stated commitment by both the Federal
Government and the government of Ontario, that no site selection would take place until
the technology had been independently assessed and judged to be safe and acceptable,
through a process involving public hearings (Greber et al 1993).

A public consultation programme was established in 1981 to develop an understanding of
the issues that the public felt were important and needed to be addressed. A large number
of groups and individuals were approached and invited to participate.

A Review Process was then begun which is currently in the process of assessing the
potential environmental impact of deep disposal according to the current concept
espoused by Atomic Energy of Canada Ltd (AECL). Following the setting up of a Scientific
Panel to advise the Federal Environmental Assessment Review Office (FEARO), scoping
hearings were held around the country in October 1990, to allow interested and concerned
individuals and organisations the opportunity to make recommendations as to what the
Panel should instruct AECL to include in its environmental impact assessment.

Draft guidelines were issued for consultation in 1991, and final guidelines sent to AECL in
late 1992. The final EIA was sent to FEARO on 27th October 1994, but not made public.
This should be followed by a 9 month public review period (Sheng, pers. comm). Public



hearings are currently scheduled for the second half of 1995 or early 1996, and will be in 3
phases, covering the EIA, spent-fuel management in general, and alternatives to the AECL
concept (NuciearFuel 1994b). There is still no clear indication as to when the review will
finally be completed and recommendations made to government.

Not everyone however feels that the process has been useful. Despite the progress made,
and the detailed public involvement, the time taken has been described by one of the
original programme designers as:

"a classic story of wasted opportunity, money, resources and time - a reminder of how
easy it is to subvert a simple and straightforward public policy objective" (Nucleonics Week
1994c).

AECL is currently assessing methodologies for actually performing the site selection for a
repository site, and is exploring the volunteer concept (Greber et al, 1993).

Interestingly, It was announced in January 1994 that the Meadow Lake Tribal Council, in
Northern Saskatchewan, had contracted consultants to examine the feasibility of siting a
private international spent fuel repository, some 350 miles north of the US border
(NuciearFuel 1994a). The study is planned to be finished around the time in summer 1994
that the FEARO hearings finally begin. There has however been opposition to the plan
from other Indian leaders in the area.

Japan:
Disposal of HLW in Japan had originally been proposed to take place in 4 stages:

1. Selection of acceptable geological formations
2. Selection of candidate disposal sites
3. Demonstration of technology at the candidate site
4. Construction, operation and closure of the facility

The plan had been to build an experimental facility, together with a L/ILW repository, in
crystalline rocks at a disused uranium mine at Horonobe on Hokaido, but opposir >n from
the local government forced this to be abandoned.

In August 1989 it was decided to build the Deep Experimental Facility at the disused
Kamaishi uranium mine, in Iwate Prefecture, but again, strong local opposition forced this
to be postponed until 1993. A plan to use the Higashio uranium mine was also abandoned.

However, an experimental shaft has been constructed, some 150m deep, in the Tono area
of central Japan, (NEA 1991).

Due to the intense public opposition encountered throughout the work described, the
Japan Atomic Energy Commission (AEC) said, in a policy recommendation in August 1992,
that the construction of research facilities and selection of a disposal site should be treated
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as separate projects, to remove the problem of adverse public reaction (Suzuki 1993), and
be operated sequentially, not in parallel.

AEC also recommended that a preparatory organisation should be established to
implement the Steering Committee on High-Level Radioactive Waste Project. This took
place in May 1993. This will not automatically bs converted into an organisation to
implement the disposal project, which will finally take place in around the year 2000 (NEA
1994). The siting process will not begin until then.

Spain:
Here, research and siting studies concerned with HLW disposal are proceeding in parallel,
but the link is somewhat tenuous.

There is still no decision on which rock type will ultimately be selected for use, and as such
conceptual designs are being prepared for salt, clayrocks and crystalline rocks. There is a
programme of in-situ research, and it is planned to develop an underground laboratory at
any candidate site.

A parallel programme of site sieving has been underway since 1986, following the same
process as laid down in the IAEA Guidelines (Spanish Ministry of Industry 1991). The AFA
Project, designed to reduce the total area being studied and likely to result in about 20
areas in all three rock types, for further study, should be completed by end-1994 (NEA
1994). This work is being caned out with very little public involvement, and no publication
of the shortlist is expected.

This will at some stage evolve into a DAD process, although there has been press
speculation that something similar to the Waste Mediator in France, or the Waste
Negotiator in the United States may ultimately be introduced, to try and facilitate the siting
process.
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^Public Involvement or Public Participation?

3.1 The issue of Trust:
As discussed by Flynn and Slovic (1993), in rating sources of technological and lifestyle
hazards, the risks associated with nuclear power and nuclear waste are seen as
"particularly dreadful, uncontrollable, poorly understood and potentially catastrophic".

This highlights one of the major problems underlying the siting process world-wide, namely
that of trust. Any simple review of the literature concerned with the process shows the
almost universal lack of trust that the general public has in the nuclear industry as a whole.

This lack of trust is not only confined to the operators of nuclear power plants and other
producers of radioactive waste, including reprocessors, but frequently extends to all parts
of the industry, including regulators, who are often seen as being "in the pockets of the
nuclear industry, and mere "rubber stamps" to legitimise their operations.

The importance of public trust in the agencies responsible for facility siting is considered
by most workers as critical for programme success. As Pijawka and Mushkatel say, writing
about the United States' high level waste program (91/92):

"if government loses its legitimacy, if its laws are seen as biased against elements of the
populace, if other government institutions issue evaluations which further question the
credibility and capability of those agencies charged with protecting the health and safety of
the public, how can anyone expect the repository program to go forth?".

In order to improve the relationship between the public and the Department of Energy
(DOE), in the United States, the Secretary of Energy set up an Advisory Board Task
Force to examine the problem. Reporting in November 1993 (DOE 1993), the Task Force
also discussed the issue of public trust and confidence, concluding that there was little
public trust or confidence in the DOE's ability to carry out the task efficiently. This
suggested that the DOE 7s generally confronted with the task of recovering trust rather
than just sustaining it".

It concluded:
"Public trust and confidence is one of those concepts - like fairness or justice - that is
comprehended intuitively but escapes cn'sp and concise definftion."

Leroy (at the time the US Waste Negotiator) and Nadler (1993) state categorically that:
"An administrative fiat defined by a 'decide-announce-defend' strategy is defective..but has
the potential to spark community anger and even violence".

Indeed, people have been injured and even killed (as in Korea) in demonstrations against
siting of waste facilities. Clearly, there has to be a better way forward.
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Leroy and Nadler (ibid) cite an extremely lucid account of the problem as put by Audrey
Armourin 1991:

"The way in which people experience the decision-making process - how they felt they
were treated - had more to do with their resistance than anything they felt about the
facility.. When the public feels they have not been given the opportunity to be fully informed,
to have their concerns listened to and to exercise their basic democratic rights, they are not
very likely to accept recommendations and decisions, even if there are volumes of
technical studies substantiating those decisions."

It is possible to make a distinction between 'Public Information' and 'Public Involvement',
as in SKN 60. The former, it says, "refers to one-way communication to the public", whilst
the latter "elicits and uses public responses regarding values, needs etc." The point is
made that the failure to provide accurate information "could evoke public distrust".

As McCombie (1994) put it, in an overview address to the 5th IHLWM Conference:

"It is crucial that communication rather than unidirectional information flow take place. Any
issue judged important by the public is by definition important for the project even if the
objective relationship to technical safety or economic aspects is not obvious."

Many national governments have delegated, or even legally mandated, the role of waste
management and disposal to the producer of the wastes, namely the nuclear industry
itself. In some cases, such as with SKB in Sweden, NIREX in the United Kingdom,
NAGRA in Switzerland, ANDRA in France, etc. the industry has sought to distance itself,
in the public mind, from the disposal of radioactive waste, already being recognised as a
major producer. Agencies have been set up to perform the disposal function, although they
are usually staffed, funded and directed by the constituent members of the industry, in one
form or another. These agencies are often perceived, rightly or wrongly, by the public, as
mere "front" organisations for the industry, despite the presence on their boards of
outsiders, albeit in small numbers.

In other countries, such as the United States, the central government has kept the
responsibility for disposal to itself. This has led to what has been described there as a
'crisis of trust', especially as the organisation empowered to perform the function, the
Department of Energy (DOE), is identified in the public mind with secrecy, the nuclear
weapons programme and poor waste management practices in the past.

It is important, to repeat another point made by the US Secretary of Energy's Siting Task
Force (op cit), namely that public trust and confidence is not the same as the "largely
discredited notion of public acceptance, nor is it a rubric for carrying out a public relations
campaign".

It should be obvious to all that the nuclear industry's current "knee-jerk" reaction, to
conduct a massive and expensive public relations campaign, to "educate" the public, is not
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the answer to the siting dilemma.

However, it is important that the public has access to information regarding a project all
stages of the process, and indeed, as Li said in 1994:

"The better informed and educated public will be more likely to engage in meaningful
debate, as opposed to merely expressing vague concerns and emotional reactions, or
uncritically following the lead of committed special interest groups.

Public participation beyond mere provision ofinformation can enhance acceptability of
decisions by increasing the legitimacy of the process leading to them. It is natural that
people are likely to trust the results of open decision processes which acknowledge and
respond to critidsms than they are those which emerge from closed discussions among
government experts and officials''.

The problem is to get a correct balance between providing the information that the industry
feels the public "ought" to have, and providing the information that the public feels it
"wants".

In rare cases, such as described above in Korea, where there have been several violent
protests resulting in abandonment of the process, even the volunteer method has failed.
This has been despite intense efforts to inform and educate the public, including taking
legislators and local leaders abroad to see operating disposal facilities in Sweden, Japan,
France and the United Kingdom; putting material in school books supporting nuclear
power, and carrying out intensive media advertising campaigns (Nucleonics Week 1994d).
The long failure by the Southeastern Compact in the United States to elicit a single
volunteer (Visocki and Bremen 1993) also shows that problems of public perception can
persist.

The process of public involvement can bear fruit though, but can be a long slow process,
as described by Johnson (1994). A public participation programme for siting powerline
pylons, instituted by the Bonneville Power Administration in the United States in the
1980's, took two years to even be accepted by the employees of the company. However,
as Johnson showed, it can result in a better relationship between the public and the
proponent of a particular project. What is essential though is total commitment to
openness and transparency, so people can feel involved at every stage in the process.
Even the so-called "crazies" have to be involved (ibid), not necessarily to resolve major
issues of contention, but just to discuss and listen to people's concerns.

Other waste agencies, in other countries, have of course also been involved in more
classical 'public information' campaigns.

For example, in Spain, although the current HLW site selection process falls within the
above classification as a 'Separated Concept Development and Site Selection' method
(see 2.4 above), the implementing agency, ENRESA, conducts detailed public outreach
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and 'education' programmes. One of the main aims of these is to reach what is described
as a "political consensus at a national level" (Gonzalez 1993).

Two of the prime targets identified for this campaign are "informed opinion leaders" and
teachers in schools. Courses and seminars for politicians, teachers and medical doctors
are also organised at national and local level.

Many siting programmes around the world incorporate some form of public consultation, at
some stage of the process. As discussed above, and reiterated below, those programmes
which incorporate volunteerism, to whatever degree, tend, by necessity, to involve more in
the way of public consultation.

Consultations can generally be divided into two types, as discussed in SKN 60, namely
pre-decision consultation, and post-decision consultation. It is also possible to further sub-
divide these into open and closed processes, in which members of the public may be
involved, but where their degree of input is variable. As described in some detail in 2.2
(above), the siting process for a repository for historic LLW in Canada is probably the only
case in which the proponent (i.e. the waste producer or disposal agency) is not involved in
the process until a site has been selected.

Pre-decision consultation:
Here, discussions and consultations between the implementing agency and local
governments and stakeholders are held prior to each major decision in the siting process.
Contacts may be informal and closed, and/or official and open to the public. The
implementing agency usually reserves the right to make the final decision.

France:
As discussed in some detail above, following the appointment in 1991 of a Waste Mediator
in France, and the adoption of a volunteer-incentives approach, closed meetings were
conducted in communities and Departements which expressed an interest in being
considered in the search for two sites for underground laboratories. Bataille (1994) has
described how he arranged hearings in each of the 10 interested localities, selected
following initial screening of the original 28 applicants. As well as hearings, 'information
campaigns' were conducted in 8 of the areas.

The hearings were open to invited elected representatives and heads of associations, as
well as special interest groups, including nature conservancy and environmental protection
groups, as well as fishing, hunting, family values and tourist groups. Several of the special
interest groups declared themselves opposed to the process, emphasising what they
viewed as the "dangerously tempting nature of the economic incentives".

Following the announcement of the 4 potential Departements, ANDRA began an intensive
public information campaign. As discussed, there is a major difference between public
information and public involvement. Unfortunately the latest developments do not appear
to bode well for the process. When invited to a recent public forum in the Haute-Vienne
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region, ANDRA refused to appear on the platform with representatives of environmental
groups, claiming that as they were not scientists, they would not understand the issues or
be able tc debate them sensibly (Thierry, pers comm). This attitude will not help the
process ir any way.

One interesting side issue, which arose during many of the hearings, was that retrievability
of emplaced wastes surfaced as a clear determining factor with regard to the credibility
and acceptance of the entire process (Bataille, op cit).

Finland:
The use in Finland of closed meetings with representatives of members of jurisdictions
identified by a systematic screening process, employed by TVO in 1987, is a good
example of a pre-decision consultation. The consultation was used here as primarily
another screening process, as the intention was to identify those communities where
opposition was likely to be least, although in fact, as described in 2.3 above, no other
licence was required, as the land was owned by either the State or by TVO itself.

However, as Vira put it in 1983:

"the start of the field work and site characterisation is fairly easy compared to the situation
in some other countries, but the issue of local acceptance will culminate at the end of the
site selection process".

Taiwan:
As discussed in 2.1 above, Taiwan is currently seeking ways of involving the public in the
siting process for a L/ILW repository, following intense opposition thus far.

As an extension of the current methodology for assessing environmental impacts of major
developments, Li (1994) has recommended using the same public involvement
methodology, in what would become one of the widest ranging programmes of its kind,
alongside that of Canada and some of the LLW compacts in the United States.

Li has stressed the need to develop a programme which exhibits neutrality and
independence, and although he does not go so far as to remove the proponent from the
process», as in Canada, he does limit its actions to providing technical information.

He identifies as a major problem that of improving the acceptance of the principle of public
involvement in the decision making process amongst officials and members of the
government. He suggests dividing the participation programme into 4 phases, with close
cross-linkages:

1. Technical Expert Committee; this would consist of the developer (proponent) and the
government, to make purely technical decisions.
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2. Independent Advisory Committee; consisting of neutral third parties with appropriate
expertise.

3. Citizen Advisory Committee; consisting of the residents of the affected area. They would
reserve full appointment rights.

4. Monitoring Committee; consisting of residents and the developer to ensure adequate
implementation of all recommendations by regulators.

He recommends that some or all of the committees should be involved at all stages of the
process, even down to selecting screening criteria.

Switzerland:
As discussed in 2.3 above, Switzerland is probably the extreme case available of the
mixed-mode process, in that no decision can be made without the use of local referenda,
but where the selection and screening of sites for both L/ILW and HLW repositories has
been carried out using classic systematic screening methods. It therefore also falls within
the group of pre-decision public consultation as discussed here.

As Issler (1993) pointed out, legislation at a federal level and cantonal level can be altered
at any time by public referendum, although a canton actually has no power to veto a facility
once it has been agreed. This is what caused the programme delays described above, as
the cantons and/or local landowners sought to prevent investigations prior to the binding
local referendum. The votes in April and June 1994 to allow NAGRA to develop the L/ILW
repository at Wellenberg (Nucleonics Week 1994e) are now unlikely to be overturned, no
matter how intense local opposition may be in the future, although final local approval is
technically necessary for operation to commence.

United States:
As discussed elsewhere in this report, the United States Department of Energy is currently
facing a 'crisis of trust1. It has engaged in a forced siting process for a HLW repository,
with site characterisation underway at Yucca Mountain in Nevada. Up until the present
there has been little or no public involvement in the decision-making process, and the
Department of Energy (DOE), through its Office of Civilian Radioactive Waste
Management (OCRWM) has conducted a classic DAD methodology.

However, over the last few years the OCRWM has begun to strive for a policy of increased
openness and to improve public involvement. The Advisory Board Task Force study,
referred to several times above, was produced as part of what has been generally
described as:

"a culture seachange that will have broad implications for how stakeholders interact with
the Department and its many programs." (Smith et al 1994).
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The OCRWM has developed a draft policy which establishes three goals:

1. Routinely incorporate credible, effective public involvement processes into daily
operations and long-term planning activities, with every employee sharing responsibility to
practice and improve public involvement.

2. Follow clearly defined, coherent internal decision-making processes with known access
points for public involvement.

3. Inform and empower the public in order for them to participate in decision making.

In addition it expresses several core values, which include, inter alia:

1. Openness. Public involvement activities should ensure open and inclusive participation
by all stakeholders seeking involvement.

2. Early involvement. The program should involve the public in framing issues before a
discussion to resolve the issues ensues.

3. Accountability. The program should report, explain and justify its decisions.

4. Accessibility. The program should hold public meetings at a convenient time and
location to accommodate as many stakeholders as possible.

The OCRWM intends that this policy, when enacted, will "ensure that credible and
meaningful opportunities for pre-decisional involvement in decision making are incorporated
into program activities."(ibid).

It remains to be seen how the public respond to this initiative, bearing in mind that the
major decision, to select Yucca Mountain in the first place, was actually not subjected to
any public involvement, and has generated such intense opposition throughout Nevada,
from the Governor down.

Post-decision consultation:
Here, public meetings are held after a siting decision has already been made, to inform the
public and to conduct "public education", as well as to assess the potential for opposition.
There is usually little or no possibility of changing a decision, once it has been announced.

United Kingdom:
Here, the public consultation periods associated with the decisions at various stages of the
process which identified Sellafield as candidate site for a L/ILW repository, formed part of
the 'Oecide-Announce-Defend' methodology. Lack of full information and available data
has severely limited the public input into the process. Only when the proponent applies for
permission to develop a repository, will the public have full access to information, through
the confrontational Public Inquiry process.
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4. Discussion and Conclusions:

This study has, by its very nature, mainly taken the form of a review of the current and past
activities associated with disposal facility siting in several countries around the world. Not
all countries nave been discussed (Germany, Netherlands, Denmark, China etc.) if they
do not add to the overall argument of the report. Also, whilst there has been passing
mention of the situation in Sweden, none of this has been in particular detail.

The Swedish siting process has, like most of those discussed in this report, evolved
considerably over the last decade. Many of the decisions made in the past, in a seemingly
straightforward way (usually by the DAD process), such as the siting of the spent-fuel store
at CLAB, the SFR at Forsmark etc., could not, probably, be made in the present climate of
public concern about all things nuclear, especially in the post-Chemobyl era.

As described in the Introduction to this report, one of its main aims is to identify
methodologies which have been used elsewhere, and examine them to see if they can
offer possibilities for use in the Swedish situation.

It is clear that the present SFL siting process in Sweden falls, at this point in time, within
the Mixed-mode classification. An initial detailed systematic screening exercise, followed
by limited site-characterisation, has resulted in the production of a shortlist of some 11
sites, of which as many as 7 appear to offer some potential. However, following
approaches to SKB from several communities wishing to be considered, the process has
now embraced volunteerism.

It remains to be seen whether either of the 2 remaining volunteer communities, Mala and
Storuman, are actually suitable for even limited site-characterisation studies to be carried
out, although the first draft summary report for Storuman is now being reviewed by a
"reference group" (Forrstrom, pers. comm), prior to preparation of a final report by the end
of 1994. A final report for Mala is not expected until mid 1995 (Thegerstrom, pers. comm).
If either (or both) is suitable, it is likely that drilling and associated works will be necessary
before SKB can move onto the next stage of the process, the identification of 1 candidate
site around the year 2000 (ibid).

The experiences detailed in this report suggest that without some form of detailed and
open public involvement in the process, all SKB's efforts may yet come to nought.

Thegerstrom (1993) described SKB's public interaction programme in some detail, which is
well known in Sweden and does not have to be repeated here. Suffice it to say that it is
similar to all "public relations" exercises carried out elsewhere. As described above for
Spain, there is widespread contact with so-called "opinion formers", such as local
politicians, teachers, leaders of societies and trades unions etc. Politicians and elected
representatives are also taken on overseas visits.
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But yet there is still intense public opposition, both nationally and locally, even within the
volunteer communities. It is obvious that a more open decision-making process is required,
to enable members of the public to articulate their concerns in an atmosphere of trust and
confidence.

The methodology used in Canada, where the proponent is effectively excluded from the
site selection process until the last stage, when a site has already been identified, appears
to offer some promise. It is still possible to appeal to people's "better nature", and discuss
the ethical issues of waste production and disposal, but without the problems of both
vehement proponents and opponents being accused of following "hidden agendas".

Several possible models exist for this proponent-free siting process. The Canadian LLW
Siting Task Force process is one, but the suggested variations made by Li for use in
Taiwan, in which the proponent only provides technical support, also offer potential.

If such a proponent-free siting process were followed, it would still be possible for SKB to
continue carrying out the necessary research into disposal concepts, but without the
pressure of having to come up with a site. There is ample evidence of such processes
currently in use, as described in this report. In some cases, as in Canada and Japan, no
site selection is to be carried out until the concept has been thoroughly researched and
accepted.

Some examination is necessary of the value or otherwise of developing the current
process into some form of volunteer-incentives scheme, whereby other volunteer
communities might be persuaded to come forward, although this opens up the problem of
being accused from some quarters of "bribery". The fact that the current volunteer
communities are apparently areas of elevated unemployment, is perhaps not merely
coincidental. SKB originally suggested that they would have preferred 8-10 communities to
come forward.

Some laudable efforts have already been made by the Swedish authorities to explore the
public participation issue. The SKI-sponsored DIALOGUE Project, which reported in 1993,
attempted to investigate areas of possible concern and to try and work out ways of
addressing these. As pointed out in the conclusions of the Project Reports (e.g. Andersson
et al 1993), it takes time to evolve trust and respect between the various participants in the
process.

The existence of a tight development schedule, drawn up by one of the principal actors
(SKB), may well serve to hinder that development in a real situation. There are some
similarities between the DIALOGUE Project and the initial public consultation exercise
carried oi.c in Canada at the beginning of the HLW concept studies in 1981. It may well be
that some variation on the Canadian "Opting for Co-operation Project", with removal of the
proponent as the prime source of information, may help in the public involvement effort.
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The new Public Involvement Policy as pro*, -»sed by the OCRWM in the United States may
well become a model for the future to be incorporated by other countries. There is a
definite commitment to openness, transparency and pre-decisional public involvement. It
remains to be seen how the public responds. The example cited by Johnson (1994), of the
Bonneville Power Administration's efforts in the United States in the 1980's shows that the
process can be successful, if handled correctly and sensitively.

Finally, a point about local and national vetoes should be made. It is clear from many of
the case studies described in this report that the ability of a community to make its own
decisions, and to opt out of the process at any stage, is crucial to fostering public trust and
confidence in the process. This is of course why the DAD process has so signally failed in
most situations. Obviously the situation, legally and otherwise, varies from country to
country.

As pointed out in SKN 60, the nature of the local veto in Sweden, and the apparent
existence of potentially suitable sites for a HLW repository, make it important to emphasise
local acceptance in the siting process. Although federal expropriation rights exist under the
"national interest law", this is a recent development that has never been applied to nuclear
waste disposal siting. To apply it in extremis if no site proved acceptable, would return the
Swedish process to the far side of the discredited DAD method, and should be avoided at
all costs. This is of course also the situation in Switzerland.



5. Recommendations for future investigations:

It is obvious from the discussion above, and from the whole of this report, that public trust

and confidence in ihe siting process, and those involved in it, is of paramount importance.

To assist in this, investigations should be carried out of those siting processes, in use

overseas, in wnich public trust is fostered.

Some suggestions are also given below of those aspects of various siting methodologies

that warrant more detailed investigation.

1. The siting processes for all types of waste in Canada and Taiwan should be examined

in detail. The Canadian principle of separating conceptual research and development

appears to offer great potential. SKB is already involved in extensive research and this

would still continue. The development of community Liaison Groups, Citizens Advisory

Committees, Technical Expert Committees, etc. should all be examined. The sequential

approach as currently practised in Japan also warrants consideration.

2. Examination of the various volunteer-incentive schemes in use should also be carried

out, with a view to developing a system where all affected groups are compensated in

ways relevant to the situation, whilst distancing the process from accusations of "bribery"

or coercion. The introduction of volunteer-incentives only at a late stage in the process, as

in Canada and Switzerland provides a useful model.

3. The Canadian-style removal of the proponent from the bulk of the siting process merits

examination and consideration.

4. Removal of the linkage between research and the siting process is essential to foster

public trust. Examination of the Canadian FEARO process, to assess the whole deep

disposal concept and its likely or potential environmental impacts, is strongly warranted.

5. The formation of an overall process monitoring committee, formed of representatives

from all interested communities, as in Switzer'-rnd, should be studied.

6. Delegation of overall programme control to the potential host communities, as in the

Connecticut LLW example in the United States is worthy of closer scrutiny, as is the

development and implementation of the Public Involvement Policy proposed by the

OCRWM. The BonneviHe Power Administration's process should be studied for ideas and

suggestions on how to conduct a meaningful public involvement programme.

The aim of this further work would be to learn from and adapt these methodologies to the

particular situation in Sweden. The submission of the supplements to SKB's RD&D 92

report, as requested by SKI, and currently under review by them (Forsstrom pers. comm) is

an ideal opportunity to reassess the Swedish programme for high-level waste disposal.
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