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Synthesis of the Constructing Memory Conference 

Conference opening 

Opening remarks to the conference were delivered by Thierry Dujardin, NEA Acting 
Deputy Director-General, Gérard Longuet, French Senator, former Minister and President 
of the Centre Mondial de la Paix, des Libertés et des Droits de l’Homme, and François-Michel 
Gonnot, President of Andra. These speakers highlighted that giving future generations 
the ability to make informed decisions about their heritage is a fundamental aspect of 
sustainable development. They expressed the opinion that the NEA RK&M initiative is 
helping break new ground in this regard, going beyond the technical aspects of nuclear 
technology development, encouraging a holistic approach and highlighting radioactive 
waste management as a humanistic and intergenerational endeavour. 

Constructing memory in the digital era – experience, expectations and insights from the 
field of preservation of cultural heritage (Marinos Ioannides) 

Prof. Marinos Ioannides from the Cyprus University of Technology highlighted the 
importance Mankind attaches to cultural heritage in all its various forms, but also the 
vulnerability of cultural heritage to deterioration and destruction. The centre of the talk 
was on research initiatives that aim to tackle this vulnerability by making cultural 
content available in digital forms through the support of information and communication 
technology (ICT). Prof. Ioannides mentioned existing international initiatives for the 
electronic documentation and preservation of cultural heritage (such as the EU Digital 
Library Europeana and the UNESCO Memory of the World Library) and showcased the 
development of various digitalisation tools and accessibility features (such as digital 3D 
reconstruction of artefacts and monuments and the inclusion of metadata in digitally 
preserved books). 

Knowledge for the future – time eats information (Klaus Kornwachs) 

Prof. Klaus Kornwachs of the University of Ulm gave the second opening lecture. He 
emphasised that for long-term RK&M preservation, one needs to think not only about 
technologies but, even more, about institutions that could preserve RK&M such as 
universities, academies or libraries. Support by international institutions like the OECD or 
the United Nations would also facilitate RK&M preservation. The reason one cannot rely 
on technological means alone is that information needs to be revisited in order to remain 
understandable and usable over time. In addition, it is important to indicate why 
information should be preserved; in the cases of chemical waste and the location of land 
mines, for instance, the reason for preserving information arises from their dangerous 
nature. We should not lead future generations into dilemmatic situations in which they 
cannot act in a responsible way anymore. RK&M preservation initiatives were thus 
presented as a way to meet our duty and help foster responsible behaviour over time. 

Preservation of records, knowledge and memory (RK&M) across generations: An NEA 
initiative under the aegis of its Radioactive Waste Management Committee 
(Claudio Pescatore, RK&M Co-ordinator) 

To close the opening session of the conference and give a vision of the succeeding 
sessions, Claudio Pescatore, the RK&M Co-ordinator gave an introduction and overview of 
the RK&M initiative, its main findings and the role of this conference within its scope of 
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work. Namely, to present and test the RK&M findings, to enlarge the circle of potential 
contributors beyond radioactive waste management specialists, and to lay the 
foundations for Phase II of the programme of work. Section III of these proceedings 
provides a detailed introduction and overview of the initiative. 

He explained that, in order to be effective in RK&M preservation, it is important to 
have in mind reference time scales, hence the organisation of this conference around 
three time periods characterised, respectively, by the active presence of technical 
specialists and regulators (short term: direct oversight), by surveillance by institutions 
that would include civil society and representing the taking of collective responsibility for 
memory preservation (medium term: indirect oversight), and a third period characterised 
by loss of societal memory keeping (long term: no oversight). He declared that “We do not 
inherit the earth from our ancestors; we borrow it from our descendants” and explained 
that the main driving factor to memory preservation is to give future generations the 
means to make their own informed decisions regarding their radioactive waste legacy. 

Contributions from artists 

Cécile Massart – Constructing memory through artistic practices: Laboratories 

Throughout her artistic work, which deploys a variety of visual media (video, 
photography, paint, and installations) Cécile Massart aims to raise awareness about 
radioactive waste disposal sites and to study their life within their surroundings for 
future generations. She proposes “laboratories” to be located within the perimeter of the 
disposal site, which would fulfil the function of markers and living research platforms at 
the same time. Through such laboratories each generation would try “to visualise” the 
radioactive waste sites, thus creating an international community of guardians, weaving 
a link from one generation to the next. The idea is to bring together people with a variety 
of backgrounds (musicians, archaeologists, writers, economists, artists, farmers, poets, 
among others) who would reflect about the transmission of memory from an ethical, 
economic or artistic perspective. These laboratories would work towards studying all the 
non-technical resources that could preserve the functions of this site in its landscape. 
It is thus Cécile Massart’s belief that artistic proposals carried out along with waste 
management agencies, local community projects, new media types and networks, 
changing institutions and connections with databases can provide a cultural anchor for 
future generations. Examples of Massart’s own artistic proposals for disposal sites can be 
found in Cover, a book published in 2009. 

Gérard Larguier 

Since 1998, the French painter Gérard Larguier has taken up the theme of memory in his 
works Chronique du XXème siècle, Autodafés et Palimpsestes and his series A saute-souvenance. 
Recently, he also completed an exhibition to increase the awareness of school children of 
the First World War, entitled Un regard neuf sur un siècle de mémoire. His compositions, 
which consist of collages with torn and burnt paper, express the complexity of society 
and its contradictions. For Larguier, memories occur in bursts and are reconstituted 
according to the vision of the moment and objective chance, which is what determines 
the judgements that one makes. His work reflects the idea that memory is fluctuating 
and fleeting, and ultimately concerned with giving meaning to life. 

Robert Williams and Bryan McGovern Wilson: Cumbrian Alchemy 

The Cumbrian Alchemy project explores issues emerging from an enquiry into convergent 
relationships among nuclear and other energy industries, archaeological monuments, 
oral traditions and landscapes of the North Lancashire and Cumbrian region in the north-
west of England, a region characterised by richness in all these areas. Topically, it focuses 
on ideas of “places of power”, issues and discourse associated with hazardous industrial 
sites, long-term nuclear repositories, matters of “deep-time” with respect to the recording 
and remembering of these repositories, language preservation and stewardship of the 
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land. The work includes photographs, drawings, sculptures, material assemblages and 
film, and forms an interconnected network of possible readings and meanings to 
promote further insight, speculation, discourse and debate on RK&M. 

Jon Thomson and Alison Craighead: A temporary index 

With Temporary Index, Jon Thomson and Alison Craighead wish to create a series of 
decorative, real-time numeric counters expressing radioactive decay. Each display will 
countdown in seconds, showing the time remaining before the given item of waste or a 
particular site is considered to be safe for humans. As a first step, data projections have 
been displayed in art galleries. The next step will be to establish a network of these 
counters online, in what could be described as a “virtual physiography”. Once the 
building of a network of counters in virtual spaces has begun, the information will be 
attached to places such as Google Earth and as this network of counters evolves it can 
also be displayed in galleries and museums. Ultimately, Thomson and Craighead will also 
look at possibilities of building semi-permanent physical counters in the places they refer 
to, with a view to making them self (solar) powered. However, they focus on developing 
these artworks in a way that concentrates on the present and not on their own physical 
persistence into a far-flung future. The underlying idea is that in making information 
more transparent, more visible and more widely known in societies now, we can have a 
greater chance that information will be transmitted into the future via our collective 
institutional memory. Cultural institutions have proven to be reasonable stores of 
pan-generational memory in this regard. 

Session 1 – Short term: Period until repository closure 

Preparing for the future today – the findings of the NEA RK&M initiative concerning the 
short term (Jantine Schröder) 

RK&M initiative members define the short term as the period of time that ends with 
repository closure, thus including both the pre-operational and the operational phases of 
the repository and the possibility of both direct and indirect oversight. Jantine Schröder 
introduced the session on this time period by highlighting that RK&M loss takes place 
rapidly if it is not acted upon in a conscious, participatory, diverse and ongoing manner 
that starts today. RK&M preservation in the short term was explained as being 
concurrently about supporting ongoing implementation activities and preparing for the 
future. Against this background, project studies on RK&M loss, on present regulation in 
the field (or the lack thereof), and on existing international mechanisms (also outside the 
field of radioactive waste management) that could foster RK&M preservation were 
presented. Additionally, insights were drawn from the way the US Department of Energy 
Office of Legacy Management currently organises its long-term stewardship activities. 

The UK national archive initiative and the role of its different stakeholders 
(Simon Wisbey in lieu of Simon Tucker) 

This presentation sketched how the United Kingdom’s Nuclear Decommissioning 
Authority (NDA) deals with its obligation of identification, storage, preservation, sharing 
and destruction of records related to the memory of the UK civilian nuclear industry. 
Based on the experience of the ongoing establishment of a National Nuclear Archive, the 
speaker reflected on who the main actors are and how they could contribute; to what 
extent their work should be co-ordinated; whether there are guidelines; whether “stories” 
are being generated out of these archives for the benefits of all readerships; and whether 
there are issues of secrecy. It was highlighted that to successfully maintain the interest 
and the knowledge, it will be necessary to go beyond the technical and legislative areas 
and reach out to the wider society, for instance to the fields of education and culture. 



SYNTHESIS OF THE CONSTRUCTING MEMORY CONFERENCE 

18 RADIOACTIVE WASTE MANAGEMENT AND CONSTRUCTING MEMORY FOR FUTURE GENERATIONS, NEA No. 7259, © OECD 2015 

Using art, stories and cultural heritage to preserve knowledge and memory (Hans Codée) 

In the Netherlands, the Central Organisation for Radioactive Waste (COVRA) is in charge 
of storing radioactive waste over a period of at least 100 years. After this period, deep 
geological disposal is planned. In order to make the waste management concept more 
visible and understandable, an art concept has been developed and implemented at 
HABOG (Hoogradioactief Afval Behandeling- en Opslag Gebouw – high-level radioactive 
treatment and storage building), which is COVRA’s waste storage facility. Externally, the 
facility will be repainted in different and fading colours over the decades as a reminder of 
the radioactive decay of its contents. Collaboration with Dutch museums has also been 
established to use HABOG’s space as storage for museum collections that are not 
currently on display. With the recent, planned extension of the facility, the art concept 
has been refined further, for instance by making use of the periodical incidence of 
natural light on the facility and by creating a watching ritual around it. Thus, Hans Codée 
outlined how the implementation of artistic and cultural mechanisms can add value to 
something (waste) that by definition has no value, and in the process keep memory alive. 

RK&M preservation for a recently closed repository: The study of Andra’s Centre de la 
Manche (Florence Espiet) 

The French La Manche repository site received its last radioactive waste package in 1994. 
In 2003, the official surveillance phase of the closed repository started under the 
supervision of Andra (the national industrial operator), the French Nuclear Safety 
Authority (ASN) and society (e.g. the local municipalities). Florence Espiet explained that 
information on the existence of the repository, its content, how it was operated and how 
it works needs to be preserved. It also is planned to review the information periodically 
for a minimum of 300 years. She described the creation of two documents on memory 
(a detailed and a summary one), both on permanent paper, and the preservation of the 
land registration. The latter constitutes “passive” provisions for preserving memory. 
In addition, a number of “active” provisions are and will be put in place: guided visits, 
exhibitions, partnerships with organisations dealing with memory preservation, and the 
creation of a think tank. The latter consists of local citizens and politicians, retired 
employees from Andra and artists that meet several times a year and reflect on memory 
preservation from the perspective of, for instance, local history, education, arts and 
rituals. Finally, two types of markers will be used to preserve the repository’s memory: 
i) three herbaria cataloguing the plants growing on the site of the repository, including a 
very short description of the repository, will be stored at different sites in France; ii) a 
stele indicating the main characteristics of the repository, potentially linked to an art 
work, will be erected at the repository. 

Group discussions on the short term 

Discussion Group 1: Policy and regulation 

 (Moderator: Jean-Paul Minon – Secretary: Sylvie Voinis) 

Participants agreed that RK&M policy and regulation, as well as funding mechanisms, 
need to be put in place at the beginning of the disposal planning and accompany its 
developments. Updates will be needed as disposal projects evolve and new information is 
generated. Guidelines should address the general context, provide advice on creating 
summaries for non-professionals and decision makers, and foster the development of 
multiple ways to keep memory, balancing diversity of means and redundancy. 
Redundancy can be understood as preserving multiple copies of records in separate 
locations and different formats, such as hard copy or digital documents, to ensure 
information is not lost in case one of the copies be damaged or disappears. Participants 
were of the opinion that the two-way relationship between the local community and the 
operator should also be addressed through regulations. It was also suggested that each 
country should develop its own RK&M preservation organisation. Overall, the opinion 
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was that geological disposal is the responsibility of society at large, and that RK&M policy 
and regulation are a democratic obligation (response to a societal demand) and have a 
role in safety (complementing the “built-in” safety of the repository system). 

Discussion Group 2: Key information file 

 (Moderator: Claudio Pescatore – Secretary: Anne Claudel)

As a basis for discussion, the RK&M initiative’s systematisation of repository information 
in three levels was presented. With reference to Figure 2, the top level (level 1) consists of 
the key information file (KIF), level 2 is the set of essential records (SER), and level 3 
consists of all records as they are typically transferred to the archives. 

The group insisted on the principle of maintaining accessibility to as much 
information as possible and for as long as practicable. The reasons for this included 
reducing the probability of inadvertent intrusion as well as facilitating retrievability. The 
majority of participants were of the view that no discarding of documents should take 
place, even though it was acknowledged that large collections of records are difficult to 
access and understand. Care should be taken to structure the collections in a meaningful 
way and to include appropriate retrieval tools to facilitate access and interpretation. The 
three-level systematisation is a good step in that direction. 

Figure 2: Systematisation of repository information in three levels 

There was consensus on the need for synthesis documents or document collections, 
in the sense of KIFs/SERs, compiled to fulfil the needs of various audiences. It was 
suggested that the general public will not need the same set of information as specialists, 
such as the operator of the facility, and the needs of each audience should be respected. 
Ideally, the KIF should be reviewed and updated regularly. These synthesising files 
should act as indexes or pointers to more detailed information resources. As KIFs can be 
duplicated and kept in a large number of locations, they are more likely to survive over 
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long periods of time than larger collections, which become more vulnerable over the 
years. However, all levels of detail are important for proper interpretation. 

It was pointed out that in many countries records are eventually delivered to the 
National Archives, which have their own selection criteria and recommendations 
regarding the structure of records collections (classification schemes). National Archives 
traditionally cater for the needs of historians. In order to ensure the accessibility and the 
comprehensibility of collections of technical records, there is a need for collaboration 
between the National Archives and agencies involved in radioactive waste management. 
The RK&M initiative could act as a discussion platform for archivists and other specialists 
interested in this subject. 

Discussion Group 3: Avoiding loss of critical records/opportunities of the digital world 

 (Moderator: Kevin McMahon – Secretary: Alexander Carter) 

The discussion group began with a review of the major factors for the loss of records as 
identified (NEA, 2014a) in the RK&M initiative: 

• natural events and disasters (e.g. floods); 

• lack of resources (e.g. inadequate preservation, management, indexing); 

• regulatory inadequacies (e.g. agencies only hold what they are required to, often 
focusing more on data than on knowledge or memory); 

• neglect or unlawful activities (e.g. deliberate suppression of flood or 
contamination records to preserve property prices); 

• societal discontinuities (e.g. war, epidemic, mass migration). 

The group reached a general agreement that, inevitably, “time eats information” 
(NEA, 2014a) and that knowledge transfer between generations constitutes a difficult 
problem; it is important to ensure that future generations understand why such 
information needs to be conserved and that they also retain sufficient interest in its 
preservation. 

The group moved on to discuss how the loss of essential records could be mitigated. 
Some proposals were: 

• use of multiple storage locations to provide redundancy; 

• use of national archives; 

• application of robust and well thought out regulations. 

There was a discussion about how much information should be preserved, with some 
persons suggesting that all information should be preserved (“how do we know what will 
be required in the future, especially if unexpected technical problems arise?”) and others 
suggesting that we should be selective (“by keeping everything, we will end up not 
finding anything”). In this regard, international standards or guidelines that would be 
common to all were judged beneficial. 

If large amounts of information are stored, the group felt that there need to be some 
criteria to identify critical/essential records. These should be developed by considering 
what is likely to be important to future generations and what story we need to tell them 
to understand what present generations have done. The RK&M idea of three levels of 
information with a common key information file was widely supported. 

The group discussed the nature of the waste being disposed of, some participants 
voicing their concerns that, in time, some components of the disposal system may 
become valuable resources (e.g. lead, copper, iron, or even the radioactive materials 
themselves). Bearing in mind that the materials may not remain waste, some 
participants wondered whether they should not continue to be stored on the surface. 
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If such materials do become valuable in the future, information and records must be 
available to help future generations realise how hazardous future retrieval may be. It was 
also noted that this may not always work in a benevolent fashion (with reference to, for 
instance, the present-day theft of copper cables). Others were of the opinion that RK&M 
should be kept not for the waste but for human health. The idea was also expressed that 
a deliberate loss of all records may actually be beneficial. However, there are two 
significant counter-arguments against this approach: firstly, to prevent accidental 
intrusion while exploring natural resources, and, secondly, to prevent non-factual 
information about the facility entering folklore and attracting future archaeologists or 
explorers. 

There was a brief discussion about the role that digital archives may play in the 
future although many people felt that paper was a “tried and tested” medium (lasting at 
least 300 years) which should be supplemented, rather than replaced. Digital archives, 
however, do have several advantages, such as easy dissemination of large volumes of 
information to multiple locations quickly and efficiently; improved searchability; and the 
chance to store links between pieces of information via metadata. It was noted that for 
large volumes of information (reference was made to the Yucca mountain nuclear waste 
repository licensing with around two million documents), digitalisation may offer the 
only practical solution, although it was also pointed out that previous digitalisation 
efforts (such as the Domesday book) had been less successful than hoped. Again, it was 
felt that a multi-level approach would be best, with the most important information 
being stored in multiple ways, including paper. 

Session 2 – Medium term: Period of continued oversight 

The concept of oversight, its connection to memory keeping and its relevance for the 
medium term – the findings of the RK&M initiative (Stephan Hotzel) 

The medium term was introduced as the period of indirect oversight after repository 
closure, with timescales in the order of a few hundred years. While the importance of 
intrinsic control or “passive” safety features in the post-closure phase of a geological 
repository has been recognised and stressed before, the role of oversight, by providing the 
capability to reduce or avoid some exposures, has come to the fore only recently. 
Oversight for the time being generally refers to “watchful care” and society “keeping an 
eye” on the technical system and the actual implementation of plans and decisions. In 
some regulatory frameworks oversight is indirectly required, for instance when 
mandating the creation of a land exclusion zone. In other frameworks, oversight is 
directly required, as illustrated, for instance, by the long-term stewardship concept of the 
US Environmental Protection Agency. Although sheer memory of the presence of the 
facility cannot be enough to constitute oversight, oversight and RK&M preservation do go 
hand in hand. For example, monitoring after repository closure fosters RK&M 
preservation, and vice versa. The presenter focused on terminology, potential oversight 
measures, and on roles and responsibilities of different stakeholders. 

Heritage messages of post-nuclear natures (Anna Storm) 

Anna Storm, a scholar examining post-industrial landscapes, explained how abandoned 
industrial sites often carry a multitude of meanings, from pride to fear, from 
technological beauty to danger. After some time nature takes over these sites, either due 
to a conscious human strategy or as spontaneous overgrowth. Like scars, they 
ambiguously combine a variety of physical and mental properties. There is a thin line 
between “healing” and “concealing”; the presenter asked, for instance, how future 
generations will perceive a closed nuclear waste repository covered by forests. More 
generally, she encouraged reflection with regard to the potential heritage messages of 
post-nuclear sites, and proposed the mirroring of human nature interactions to articulate, 
over time, the message that “something happened here”. 
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Researching the great hedge of India: RK&M lessons on what to do and what to avoid 
for memory preservation (Roy Moxham) 

The “Great Hedge of India”, a 3 700 kilometre-long hedge installed by the British customs 
to safeguard the colonial salt tax system and avoid salt smuggling totally faded from both 
memory and records (e.g. maps) in less than a century. Roy Moxham found traces of the 
hedge in a book footnote and searched it for several years until he found its meagre 
remains. The speaker wrote a book about this quest. He said that this story reveals how 
things disappear when they are no longer useful and, especially, when they are linked to 
parts of history that are not deemed particularly positive (the hedge was a means of 
colonial power). 

Archival and museum curatorship challenges for RK&M preservation (Christophe Jacobs)  

Heritage institutions, such as national archives, libraries, museums and monuments, face 
numerous challenges to their durability: political and geopolitical hazards (such as armed 
conflicts), natural hazards (such as floods), economic and social hazards (such as 
censorship and book burning) and everyday hazards (such as small-scale fires). For those 
running heritage institutions it is difficult to anticipate and adapt to these threats. 
However, a number of successful strategies to meet them and develop resilience have 
been formulated at the international (e.g. 1954 Hague Convention protecting heritage in 
times of war), national (e.g. guidelines to protect heritage sites from natural disasters) 
and local levels. Local communities and associations of heritage professionals appear to 
be of particular importance for contributing to the resilience and survival of these 
institutions. 

Group discussions on the medium term 

Discussion Group 4: International mechanisms 

 (Moderator: Georg Lindgren – Secretary: Erik Setzman) 

To start the discussion, the RK&M initiative’s definition of an international mechanism 
(IM) that supports RK&M preservation was mentioned: “a mechanism for RK&M 
preservation that has an international influence, scope or support and is based on 
international co-operation” (NEA, 2014b). It can be governmental (intergovernmental 
mechanism – IGM), which implies mutual agreements between national governments or 
non-governmental (international non-governmental mechanism – INGM). 

In the discussion group the aims and drivers for IMs were discussed and it was 
observed that such mechanisms can improve chances of success of RK&M preservation, 
for instance, because they add redundancy. Furthermore, the openness and transparency 
that may come with such a mechanism can be a good basis for stakeholder dialogue. 
International comparisons that could be undertaken within the framework of IMs can 
also serve as a quality assurance for national strategies. Finally, it was observed that an 
IM may be a way to foster international standardisation. 

The view was expressed that standardisation, with a harmonisation of symbols and 
markers all over the world, is favourable. However, the countries implementing 
radioactive waste facilities first should not automatically be the ones to set the standard; 
co-operation among both more and less advanced programmes was argued for. It was 
also noted that difficulties have been experienced with standardisation efforts in general 
among national programmes (e.g. waste categorisation). However, its necessity was 
agreed upon, especially in light of the timeframes involved in radioactive waste 
management. It was found that the aim should be to standardise some minimum content 
(data and metadata), thus also supporting the idea of a KIF, but not the concrete ways 
national programmes should go about RK&M preservation. Standardisation of messages 
does not have to mean standardisation of practices. It should be more about procedural 
standardisation, and national specificities should be taken into account. As for siting, 
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models cannot simply be copied across borders. In this regard, the fact that 
representatives from the continents of South America, Africa, and, to a large extent, Asia 
were absent at the conference was mentioned, recognising that these, nevertheless, 
make up a large share of the world’s population. It was thus recommended to include 
these countries, including those without nuclear programmes, in future meetings 
addressing RK&M preservation issues. “Respect” and “sharing” were put forward as key 
terms. 

Discussion Group 5: Archives 

 (Moderator: Christophe Jacobs – Secretary: Arne Berckmans) 

In order to set the scene for the diverse participants of the discussion group, a few 
concepts were defined based on the glossary of the RK&M initiative: 

• Archives are defined as a “collection of records that have been selected for 
permanent preservation due to their continuing administrative, informational, 
legal and historical value as evidence of the work of the creating organisation or 
programme”. 

• The medium term refers to “the period of time of indirect oversight activities that 
would follow repository closure”. This implies that the waste is no longer readily 
accessible. “Indirect oversight after closure” includes monitoring of radioactive 
release pathways under a variety of institutional arrangements. Land use controls 
will exercise further oversight of the repository at all times and are part of the 
protective measures that can be enforced. 

It was mentioned that archiving in the short term will need to take into consideration 
the fact that at a later stage (medium term) the focus will change from operation 
activities to post-closure (monitoring) activities. As such, a new subset of knowledge and 
information will be needed. It was suggested that these knowledge subsets can be, at 
least, partly anticipated by constructing “what if” scenarios and supplying appropriate 
answers (“how to” topics) to questions springing from such scenarios. Moreover, it was 
felt that significant care should be taken on supplying sufficient context to all the 
technical data, in order to enable future generations to understand why things were built 
and why monitoring was and/or is done (“why” topics). 

It was advised that apart from archives on acid free paper or other “permanent” 
carriers, all knowledge stored on digital carriers should be migrated to more recent 
software products on a regular interval (for example, every five years). 

It was mentioned and acknowledged that history shows that to assure a transfer of 
knowledge about a given topic or issue, it is imperative that the knowledge is absorbed 
and embedded in the day to day life of a variety of stakeholders. This might not be 
relevant for the medium term, when indirect oversight is implemented by a given agency, 
but should the assigned agency fail for whatever reason (war, economic disruption, etc.), 
a redundant mechanism should be able to take over in the sense that local stakeholders, 
for example, will try to assure oversight, which is why they need to have knowledge 
about and of the disposal site. 

Therefore, in order to assure accessibility of archives in the medium term, knowledge 
should not only be stored in national archives or with interested parties such as the 
regulator or the entity responsible for the site oversight. Certain subsets of knowledge, 
such as basic knowledge of the disposal site, the area where no excavation activities, 
drilling, groundwater pumping etc. are allowed, need to be disseminated to other 
relevant parties, discussion participants said. It is, thus, not a question of duplicating the 
same knowledge at different places, but to extract sets from the archives tailored to 
different stakeholders in society. 
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Discussion Group 6: Transfer of responsibilities/cultural provisions 

 (Moderator: Johan Swahn – Secretary: Simone Brander) 

All participants agreed that transfer of responsibilities would take place. Although it is 
important to discuss the issue of responsibility transfer now, the opinion was also 
expressed that future generations should have the possibility to make their own 
decisions, and that it would be arrogant to presume that all questions can be answered 
today. Participants from the local communities highlighted that it is important to have 
regulations in place before the start of a project, in order to know how future RK&M 
transfer would take place. 

In order to avoid that safety responsibilities would pass to the local level after the 
implementer ceases to exist, it was suggested that responsibilities would be transferred 
to the state after repository closure. The polluter pays principle was called upon: a fund 
should be established by the waste producers, to be transferred along with 
responsibilities. It was also acknowledged, however, that in the long run it is difficult to 
secure money in a fund according to the polluter pays principle. 

It was mentioned that the envisioned responsible institutions should already be 
involved today, to avoid the loss of information. 

Regulation for responsibility transfer was supported, but only in a general manner. 
Clear principles should be defined as part of the licence application, but specific 
guidelines should follow in the process of the project. Some expressed the importance of 
public participation in developing regulations for the transfer of RK&M responsibilities. 
International standards, for instance by the IAEA on record keeping, were deemed helpful 
in this regard, but regulation should fit the national level, for instance related to land use. 
Keeping in mind the volatility of national boundaries, the importance of the international 
level was also mentioned specifically for safeguards. Oversight, on the other hand, was 
perceived as more of a local issue. 

Overall, it was said that risk management needs to be organised in such a way that an 
international mechanism can take over if a state fails at the national level. The local, 
national and international levels were thus all mentioned, but for different 
responsibilities, and there was some discussion on what regulation should specifically 
cover. 

The International Commission on Radiological Protection (ICRP) guidelines of 
continuing forms of oversight for as long as practical was also discussed. Although all 
participants seemed to agree with the principle, there was no clarity about what it meant 
exactly and what compliance would consist of. A comparison was made with the dike 
maintenance system in the Netherlands. It was pointed out, however, that, for this case, 
the threat is clear and visible (danger of flooding), while for the case of geological 
repositories it is more complex. “You have to see the problems to know that you have to 
prepare” and “why would you believe in information when you do not see the problem?” 
it was said. The current situation in Syria was brought up and the group tried to imagine 
how to deal with geological repository oversight in such a situation. The relevance of 
international mechanisms came to the fore in this regard. 

Day 2. Closing lecture by Peter van Wyck 

Prof. Peter van Wyck’s lecture drew from Crutzen and Stoermer’s concept of the 
Anthropocene and argued for its theoretical, practical, and rhetorical value with regard to 
the broad set of concerns that brought participants to Verdun. As an ontological claim, 
the Anthropocene offers a conceptual challenge to any meaningful distinction between 
“human” and “natural” history: the human and natural are globally merged like never 
before (referring to issues such as global warming, biodiversity, space debris, etc.). The 
Anthropocene is a new fundamental concept and a philosophical event. It marks, for 
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instance, the time when we ask for consideration of time scales beyond anthropometric 
dimensions. Within the geological, social, and human sciences, one of the questions of 
the Anthropocene circles around when it would have started. There are various 
competing ideas about this. Some date it back to the acquisition of fire, others to the 
Industrial Revolution, and others to the great acceleration of science and technology in 
the mid-20th century. Nuclear energy has also been suggested as a signature. Overall, 
Prof. van Wyck suggested that the Anthropocene, as a kind of cultural meme, offers a 
moment in which cultural awareness around questions relating to nuclear energy may be 
broadened and enhanced. 

Session 3 – Long term: Period with no oversight 

Preservation of records, knowledge and memory in the long term – the findings  
of the RK&M initiative (Anne Claudel) 

In line with the RK&M initiative’s glossary (NEA, 2014b), the “long term” was introduced 
as the period of time after repository closure with no repository oversight, extending over 
hundreds of thousands of years. Anne Claudel focused on the RK&M initiative findings 
regarding markers. She explained that, although they have often been presented as the 
main method to preserve memory and deter human intrusion, the RK&M literature 
survey on markers shows that there are no straightforward, conclusive answers to the 
objectives, messages and methods of marking. Even if they remain physically intact and 
traceable over time, future neglect or misunderstanding of their meaning cannot be ruled 
out. It was thus announced that the potential role of markers for RK&M preservation 
should be studied within a systemic approach to RK&M preservation. For instance, RK&M 
will investigate further the interaction of markers with other methods and tools, and the 
potential of internationally standardised markers. 

Could the landscape preserve traces of a deep underground nuclear waste repository 
over a very long time? A study of the French case (Dominique Harmand) 

Prof. Dominique Harmand presented a study conducted on behalf of Andra that focused 
on the archaeology of abandoned underground mines in order to illustrate how ancient 
human activities have left traces in the landscape. Old mines often have left some traces 
at surface such as slag heaps and parts of shafts over relatively long timescales, up to 
thousands of years. Geological disposal projects are equally likely to leave traces in the 
landscape over time. In the case of the French Cigéo project (Centre industriel de stockage 
géologique), research into the past and future geological evolution of the area shows that 
traces of heads of shafts and inclined tunnels, and filled excavations will likely still exist 
at surface in the distant future. However, as these traces could be confused with other 
human and natural traces of all ages, steps need to be taken to ensure that they are 
correctly interpreted. A suggested approach to facilitate the correct interpretation in the 
future consists in marking the site, and especially its long-lasting traces, with long-lived 
anthropological elements, such as small engraved ceramic pieces. These could be placed 
around the repository’s surface buildings, but also in drill holes that would be a few 
metres deep. As a result of the natural erosion of the site, they would progressively reach 
the surface of the area in the long term. 

Semiotics and the long term: Research avenues and current results (Eleni Mitropoulou) 

Prof. Eleni Mitropoulou presented an ongoing study, undertaken on behalf of Andra, on 
long-term communication. The speaker highlighted that it is not so much the marking 
that needs to be sustainable, but above all what the marking communicates. 
She highlighted the importance of sustainable human action to produce memory and, 
thus, the need to reconcile the passive character of geological disposal and the active 
character of memory keeping. Focusing on semiotics, the interaction between the short, 
medium and long term was pointed out, highlighting the need to create a relay system. 
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A multidimensional message was proposed, for the purposes of information (“storage site 
here”), interpellation (to warn, prevent or alert) and integration (with regard to the 
surrounding environment). This corresponds to the systemic approach of the 
RK&M initiative, which is based on a variety of RK&M transmission mechanisms that are 
integrated with and/or complement one another. 

Archaeology and the long-term future: Managing nuclear waste as a living heritage 
(Cornelius Holtorf and Anders Högberg) 

Archaeology, the study of the remains of the ancient past, may be relevant to the long-
term preservation of RK&M, because it works to recover information, knowledge and 
meaning that have been lost. As a discipline, archaeology studies how the past is 
understood in the present, potentially drawing lessons that could guide future action 
concerning the preservation of RK&M across time by indicating how future societies 
could make sense of the past. Case studies, such as an examination of European 
megalithic tombs, show that the understanding of the past varies across time. It was 
emphasised that archaeological interpretation always reflects contemporary perceptions 
of past and future, which are socially and culturally embedded and highly mutable over 
time. What is more, archaeology is a fairly recent discipline and there is no certainty that 
it will exist in the long term, to help recover and reconstruct lost RK&M. As a result, it 
cannot be assumed that information, knowledge and meaning of the past can be 
transmitted reliably in the long term. Based on this understanding Profs. Cornelius 
Holtorf and Anders Högberg made a case for trying to keep knowledge alive over time, 
continuously engaging each present. They used the notion of “living heritage”, which 
refers to striving for continuity in the short and medium terms as a way to reach the long 
term, keeping in mind that reinterpretation and knowledge development over time is a 
given. As a result, they suggest to “think about the long term but act for the short and 
medium terms”. 

Group discussions on the long term1 

Discussion Group 2: Markers and beyond 

 (Moderator: Cornelius Holtorf – Secretary: Stephan Hotzel) 

Discussion participants identified two poles with regard to marking: on one side, extreme 
marking to provide as much information as possible, as accessible as possible, for as long 
as possible. On the other side, no marking of the repository site in order to avoid stirring 
curiosity. One will have to find a convincing position somewhere on, or in between, these 
poles depending on the peculiar situation of the deep geological repository under 
consideration (i.e. in each country). 

International standardisation (possibly with the help of e.g. the United Nations 
Educational, Scientific and Cultural Organization [UNESCO]) of, at least, some types of 
markers was considered a good idea as it could ease comprehension and create a link 
between sites, which was judged highly relevant over time (global recognition). However, 
risks were also pointed out; if the selected common marker is not understood, this is a 
common failure across sites. 

It was agreed that the work on markers should not focus only on the long term; in 
light of oversight, they have importance for the medium term, too. Overall, participants 
saw markers functioning as pointers to where to look for more information. A “marking 
strategy” is thus needed, rather than just markers. Markers should be complemented by, 

                                                           
1. The discussion summaries include additional remarks made by F. Boissier (Andra, France) 

during the plenary session synthesising the group the discussions on the long term. 
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at least, a minimum key to interpret them, like the Rosetta Stone method, since language 
is likely to change. 

The idea of time capsules, a cache of records or goods, intended to outlast long time 
spans before being opened, was also discussed. These could be included in repositories. 

“Authentic marking” could increase credibility of the markers it was said, i.e. to 
develop natural (unintentional) traces of the disposal activity like landscape “scars” or 
“surface (and possibly sub-surface) traces” into markers. 

Discussion Group 3: Facilitating knowledge reconstruction 

 (Moderator: Thomas Kaiserfeld – Secretary: Evaristo Bonano) 

The purpose of this discussion group was to examine ideas and thoughts about how to 
reconstruct knowledge over the long term, defined as the period without oversight. 

A key thought, consistent with other discussions groups for both the short and 
medium term, was the need for redundancy. It was not clear who shall secure the 
available knowledge and facilitate the reconstruction of knowledge that may have been 
lost or misplaced: Should it be groups that have a personal interest (or passion) in 
preserving the knowledge or should it be groups – such as a formal institutions or 
organisations – that are either paid or required by law or regulation to preserve existing 
knowledge and reconstruct lost or misplaced knowledge? 

There was agreement among the discussants that synergies should be developed and 
implemented with similar efforts to preserve knowledge. For example, it was mentioned 
that advantages should be taken for developing systems to preserve knowledge for 
nuclear waste jointly with similar efforts about chemical or conventional waste, and that 
links should be established between the NEA’s RK&M effort and similar efforts in other 
international organisations. 

It was suggested that a “reflective approach”, rather than the direct or technical 
approach, could be considered, deciding what knowledge should be preserved and how it 
should be preserved by examining what the value associated with preserving the 
information or knowledge is and who would be interested in this information in the 
future. Should it be a “human” value in the interest of protecting human health and 
safety, or should it be the potential future economic value of the waste and/or of other 
materials buried with the waste? 

It was also discussed that maintaining massive amounts of records could, perhaps, be 
of less importance than preserving key messages or specific pieces of knowledge, due to 
the uncertainty of how sophisticated future generations would be. It was mentioned that 
attempting to decide at the present time how to organise and preserve knowledge for 
generations more than tens of thousands of years in the future was a rather utopian 
undertaking. Instead, an evolutionary approach to maintaining the information that 
would allow adapting the methods and techniques for knowledge preservation to be 
consistent with generations at specific intervals in time might be a better approach, 
helping to address the uncertainty associated with the level of sophistication of future 
generations. One important aspect of this “adaptive approach” should be educating 
younger generations about radioactivity and nuclear waste matters. 

Discussion Groups 4 and 6: Cultural heritage 

 (Moderators: Peter van Wyck and Hans Codée – Secretaries: Jantine Schröder and 
Sofie Tunbrant) 

Cultural heritage was explained as referring to the legacy of a group or society that is 
maintained in the present and bestowed for the benefit of future generations. It includes 
tangible heritage (such as buildings, monuments, man-made landscapes, books, works of 
art and artefacts), intangible culture (such as folklore, traditions, knowledge), and 
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components from the natural world (such as culturally significant landscapes, geologies, 
and biodiversity) (NEA, 2014b). The aim of the discussion groups was to reflect on 
developing this concept further for RK&M preservation in the context of geological 
disposal over the long term. 

Cultural heritage mechanisms 

Reference was made to the “Old Weather” project where members of the public are asked 
to help scientists recover worldwide weather observations since the mid-19th century by 
transcribing hand-written weather log-books into digital records. It was noticed that 
preserving and making use of records requires an “understandable” topic, something part 
of popular of public knowledge. For RK&M mechanisms to work, it is necessary to know 
what is being recorded and marked. Measuring radiation should become as common as 
measuring the weather, it was argued, and since Fukushima Daiichi, it has indeed 
become much more common, at least in Japan. 

However, it was also pointed out that the proliferation of measurements could lead to 
confusion, for instance about knowing the difference between detecting a waste site or 
simply natural radiation. In this context, the importance of redundancy and a systemic 
approach was raised again, for instance by adding markers to waste sites that reveal the 
“man-made” essence. Other proposals were to elaborate the site of the repository into a 
place which would encourage to seek additional information than that on the repository, 
for instance by moving the National Archives there, or, if appropriate, to make it a place 
of valuable nature and biodiversity worth visiting and informing oneself about. Whatever 
it will become, local interest was judged indispensable to preserve the site and its 
associated RK&M in a good condition. 

One group also thought that preservation of memory through rituals might work, as 
they relate time, format and content to something that touches and engages a wider 
public. But rituals are not created by themselves, it was added; some kind of organisation 
has to start and make the event interesting, enjoyable and beneficial to a wide public, in 
order for it to survive on its own merits. 

In both discussion groups, the establishment of a network at the international level 
between the sites was judged desirable, but the concrete modalities to do so remain 
unclear. 

Can and should a deep repository become cultural heritage? 

One group was positive about the connection between radioactive waste repositories and 
cultural heritage, and saw it as a means to shift the discourse from burdening future 
generations to creating something of interest. 

The other group was more critical. For one, it was mentioned that the “invisibility” of 
waste is a challenging issue, which makes it difficult to turn it into cultural heritage 
(a comparison with ancient drawings was made, arguing that we can relate to those as 
we recognise people, animals, and other elements). On the other hand, it was pointed out 
that in some parts of the world, France for example, acknowledging industrial heritage 
has become increasingly common. It was questioned whether we should perhaps stop 
using the word waste in order for geological disposal sites (GDs) to become part of cultural 
heritage. 

More fundamentally, this group asked whether we even want GDs to become part of 
cultural heritage. Cultural heritage is about keeping something “alive”, raising the 
question whether this does not contradict the idea of final, “passive” disposal, and the 
main aim to prevent human intrusion. It should be examined whether markers could be 
considered as invitations for intrusion. 

As a response, it was suggested that things that have received dedicated collective 
attention over a substantial period of time will, in any case, leave traces that will be 
interpreted one way or the other. 
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The question then is whether we should try to let these traces be as trivial or as eye-
catching as possible? In response to this question it was asked what the true aim for 
RK&M preservation is. If the answer is safety, the risk of inadvertent intrusion was judged 
to be minimal by some participants, the reasoning being that if people can dig that deep, 
they are very likely to be also able to measure radioactivity (for instance, before we start 
mining activities today, we also do a survey which would detect anomalies). In sum, the 
key question asked was whether there is a consensus about keeping oversight for as long 
as possible. The answer was yes, but there was no view about how this might be achieved. 
In this regard, contradictory regulation was also pointed out; that is, on one hand, 
requiring site remediation to restore the initial state of the area, while on the other hand 
asking, e.g. to mark it. 

Discussion Group 5: Systemic approach 

 (Moderator: Simon Wisbey – Secretary: Joaquín Farias Seifert) 

The RK&M initiative supports a systemic approach to RK&M preservation. A definition of 
this concept is included in the initiative’s glossary: “An RK&M preservation method 
whose components offer a variety of RK&M transmission mechanisms that are integrated 
with one another or that complement one another with a view to maximising 
information accessibility, understandability and survivability over the timescale 
considered” (NEA, 2014b). 

Firstly, group participants discussed the question of what a systemic approach should 
include. It was said that it should provide a message to future society. The examples of 
ancient messages may help in its design (materials, symbols, and messages). The 
existence of archives, although necessary, is not sufficient to ensure the preservation of 
RK&M. An active role for local society may provide a tool for maintaining interest in the 
site. Educational use of archives is also a possibility. Other land uses complementing its 
use as a radioactive waste repository were also suggested, for instance hazardous and 
toxic wastes disposal and mining debris. It was also suggested that, close to the waste, in 
the repository galleries, markers with information on the content of disposal elements 
may help in case of a severe intrusion. And the necessity to preserve metadata 
concerning the buried wastes to properly understand the information preserved was also 
pointed out. 

Secondly, the question of how can it be implemented was discussed. The 
international level was considered essential. International organisations should help to 
implement elements of the systemic approach, and to maintain a network of archives, as 
a key tool for the identification of their location. 

It was also mentioned that, since the repository should be considered eternal, society 
might consider it as a monument as a whole. The visible part, at the surface, needs to be 
pinpointed preferably using the same system of markers as other repositories in other 
countries. Establishing and maintaining cross references among them should be useful to 
identify any particular repository. It was proposed that to design this system of markers, 
archaeologists might be consulted, for markers to be properly recognised considering 
their usefulness both at international and intercultural levels, now and in the future. 

Lastly, areas needing attention were discussed. Any unique documentation system is 
highly vulnerable with respect to technological changes (needed for the interpretation), it 
was noted here. The risk of rapid obsolescence would make the reconstruction of 
information, if possible at all, very costly. The fact that metadata is time sensitive was 
also mentioned, and attention should be placed on creating a system of metadata 
transfer not relying on the present context. Finally, participants said that ethical issues 
should also be considered when elaborating a systemic approach. It is clear that future 
generations will live with the consequences of our present activities, therefore we are 
expected to do the best we can to reduce the transmitted risks. It means that while we 
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should not hand over full responsibility, we should also enable them to make their 
decisions in an informed manner. 

Session Chair’s report and further reflection on group discussions on the long term (Fabrice 
Boissier) 

Fabrice Boissier reported on the discussions that were held on the long-term period, 
which is characterised by the lack of societal oversight. He stressed that the medium 
term should last as long as possible, including millennia. And if a period without 
oversight begins at one point, ideally, the aim should be that oversight could start again. 
In this view, a “medium term” type of situation could once again exist after an interval of 
“long-term” regime. The RK&M chart of oversight periods may need to be updated to 
reflect this possibility. 

He reiterated that keeping memory alive is key. To achieve this, emphasis should be 
placed on preventing the lack of, or the decreasing of, memory keeping, through the 
systemic approach suggested by the RK&M initiative and through a strong cultural 
heritage implemented and reinforced in a consistent way, at the national and/or 
international level. Placing additional emphasis on favouring the regeneration of 
awareness and facilitating knowledge reconstruction can help increase the longevity of 
the medium-term and reduce the duration of the long-term, no oversight period. 

Conference closure 

Summary of conference rapporteur’s report (Erik Van Hove) 

Prof. Erik Van Hove observed that a number of presentations show that significant 
progress has been made over the past years, at the technical level (for instance related to 
record keeping methods) as well as in the domain of corporate responsibility and ethics. 
With regard to the latter, he referred to the acknowledgement of the need for a new 
conception (beyond a system of prohibitions) and longer periods of oversight; the fact 
that within the international co-operation network of the NEA no agency can be found 
that acts against or despite society’s will to manage waste safely and for long periods of 
time; and the efforts to involve local stakeholders. 

Prof. Van Hove expressed the opinion that we should not have the ambition to dictate 
a distant future of thousands of years ahead. We should consider ourselves to be engaged 
in a relay run where we have the responsibility to pass the “RK&M baton” in the best 
possible condition to our successors. To do so, according to Prof. Van Hove, we need to go 
beyond scientific information and professional practices, which are very context specific 
and subject to evolution, and go towards the experiences of daily life, which have a 
universal meaning over time and space. Means to embed disposal projects into daily local 
life could be, for instance, to add cultural, recreational, educational or ecological value to 
repository sites, and to involve local communities in the implementation and oversight 
processes which include the setting up of agencies, activities and related documentation. 
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Conclusions from the Constructing Memory Conference 

“Constructing Memory: An International Conference and Debate on the Preservation of 
Records, Knowledge and Memory of Radioactive Waste across Generations” was met with 
a great deal of enthusiasm by participants. The wealth of new topics, the presence of 
both specialists and of interested stakeholders, and the structure of the conference that 
allowed both scholarly presentations and group discussions, were particularly 
appreciated. Academics found that it laid the basis for new academic research. One 
participant expressed his appreciation in this way: “It gave me food for thought not only 
on the issue of nuclear waste information but also on other preservation issues”. 

Overall, the conference upheld the findings of the RK&M initiative’s Phase I and its 
main work directions. Namely, it confirmed the RK&M overarching findings that: 

There is no single mechanism or technique that would achieve, alone, the preservation of 
RK&M over centuries and millennia. 

An RK&M preservation method is needed whose components offer a variety of RK&M 
transmission mechanisms that are integrated with one another or that complement one 
another with a view to maximising information accessibility, understandability and 
survivability over the timescales considered. 

The RK&M initiative is thus well advised to continue working on a systemic approach 
for RK&M preservation and to map its various components and highlight their internal 
synergies. 

At a higher level, the RK&M also found confirmation that: 

There should be no intention to forgo, at any time, records, knowledge and memory (RK&M) 
of the repository and of the waste it contains. Enabling future members of society to make 
informed decisions is part of responsible, ethically sound and sustainable radioactive 
waste management. 

During the conference’s long-term session, its rapporteur, Fabrice Boissier (Andra), 
emphasised the idea that the medium term should last as long as possible and that there 
should be provisions to help society go back to an indirect oversight regime (like it will be 
in the medium term), in case oversight was lost at one time (long-term period). 

In this sense, the RK&M initiative is on the right track in terms of raising the issue of 
the transfer of responsibilities for both RK&M preservation and for repository oversight. 
The need for further attention to the area of knowledge reconstruction was also noted. 

The RK&M initiative’s work in the area of creating a key information file (KIF), with a 
table of contents that is standardised internationally, was supported as was the work in 
the area of international mechanisms in general. Participants agreed that these 
mechanisms can improve not only RK&M preservation but also favour transparency. 

The role of national and local archives was highlighted, and new information was 
provided on the practical challenges to their continued existence. Local stakeholders, it 
was underlined, can contribute to their durability and resilience. 

Examples were given of markers in association with art to address short-term 
memory needs, but also of small discovery markers that surface erosion could expose to 
suggest, thousands of years from now, that “something happened here”. 
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Surface traces of large projects are liable to survive for centuries and millennia, and 
they could acquire or be given cultural significance, which would extend memory in 
relation to the place. Examples were also given of how added cultural value could help 
preserve memory in the short term and prepare for the medium term. However, one 
example also showed that memory is easily lost if there is no willingness to remember. 

Overall, there is worldwide interest in the topic of RK&M preservation across 
generations. It is an issue that cuts across many other fields in addition to radioactive 
waste management. Twenty-five per cent of the participants in the conference came 
from local communities where a waste repository is planned, and from associations that 
want to preserve local heritage. Progress in the RK&M initiative could federate all these 
interests and generate mutual learning. A future conference along the lines of 
“constructing memory” could be a good occasion to mark the state of the art in a few 
years from now. 

 

 




