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Dedication

This report is dedicated to our friend and colleague Gordon Reid, former Co-Chair of the
Expert Group on Archiving for Radioactive Waste Management Activities (EGAR) and
dear colleague of EGAR and of the archiving community. Gordon passed away on
1 December 2023. He is greatly missed.

Source: Jim Dunn.
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Executive summary

Many countries are investing in the development of geological repositories for the final
disposal of radioactive waste with the overall objective of ensuring that these repositories
are inherently safe and are designed to protect humans and the environment for long periods
of time without the need for maintenance or human intervention. Within this context and
as part of a responsible and sustainable approach to radioactive waste management, work
has been undertaken by stakeholders in the international radioactive waste community to
support efforts to advance the long-term maintenance of records, knowledge and memory
(RK&M) of a geological repository particularly after its closure. As such, these efforts
contribute to enabling future generations to make informed decisions over time regarding
the repository and its contents as well as avoid inadvertent human intrusion. To that end,
the Workshop on The medium and the message: Challenges and solutions in selecting and
preserving records of radioactive waste aimed to explore in great depth issues related to
the types of records that will need to be preserved, the application of archival concepts to
nuclear records and the continued accessibility of radioactive waste management records
over an extended timescale such as possibly hundreds of years.

Rebecca Tadesse, Head of the Division of Radioactive Waste Management and
Decommissioning (RWMD) at the Nuclear Energy Agency (NEA) and Gordon Reid, Chair
of the NEA Expert Group on Archiving for Radioactive Waste Management (EGAR),
provided opening remarks which highlighted the importance and key challenges associated
with preserving records on radioactive waste. Session 1 further delved into the importance
of identifying and selecting the right records to ensure an adequate understanding of a
repository system and its performance, as well as to empower future generations with the
necessary information to make informed decisions regarding the repository and its contents.

Session 2 showcased lessons learnt from writing a key information file (KIF) in Sweden.
It also explored the contribution that Futures Literacy can make towards the generational
stewardship of radioactive waste management records, and it provided a presentation on
the evaluation and documentation of radioactive waste disposal records at the Little Forest
Legacy Site in Australia.

Session 3 reflected on some of the key concepts of the KIF and discussed the KIF’s
relationship with the set of essential records (SER). This session also focused on the use of
the KIF in France and concluded with a panel discussion regarding next steps to advancing
KIF and SER development.

Session 4 was centred on the topic of nuclear archiving, and it showcased the archiving
system in Sweden. Session 5 addressed the methodologies for the selection and appraisal
of archival records, and it also included a group session activity which further unpacked
pertinent questions related to associated timelines, techniques and responsible parties
involved in the selection and appraisal process of archival records.

Within the framework of a world café discussion context, Session 6 commenced with a
focus on the archiving challenges of the nuclear industry and challenges such as dealing
with the backlog of legacy paper records and exploring the benefits and disadvantages of
data migration between formats. This session concluded with a presentation on digital
preservation and closing remarks from Gordon Reid, EGAR Chair.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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Background

“Maintaining records, knowledge and memory for a radioactive waste repository after its
closure will allow future members of society to take informed decisions regarding the
repository and its contents and to prevent inadvertent human intrusion.”

(Collective statement of the NEA Radioactive Waste Management Committee, NEA
[2014])

Which kinds of records need to be preserved and how can they continue to be made
available over a potential timescale of many hundreds of years? These are key questions
the NEA Expert Group on Archiving for Radioactive Waste Management (EGAR) has been
working towards answering under its current mandate. Two parallel sub-groups work under
EGAR, each with a defined area of research:

1. The “what”, to develop the concept of a “set of essential records (SER)”,
established under the NEA Preservation of Records, Knowledge and Memory
(RK&M) Across Generations initiative. The SER is a collection of the most
important records for waste disposal. These records are selected for permanent
preservation during the lifetime of the repository to ensure an adequate
understanding of the repository and its performance.

2. The “how”, to develop an integrated understanding of what is required to archive
radioactive waste management records. This also considers the “key information
file’s” (KIF) relationship to the SER.

The workshop was organised by the NEA Secretariat and EGAR, and hosted locally by the
SSM in Solna, Sweden, on 26 and 27 September 2023. Participants were also invited to
participate in an optional site visit on 28 September to the Swedish National Archives,
learning from over 400 years of experience in archival information management.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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Scope and workshop objectives

The EGAR workshop had three main objectives:

1. To increase understanding of the KIF and the SER, how they relate to each other,
what has been achieved, and archiving methodologies and practices.

2. To consider the application of archival concepts to nuclear records: To understand
some of the key differences between traditional archive practices and the
requirements of preserving nuclear records, including appraising, selecting and
managing legacy records.

3. To share experiences and best practices: By doing so, to highlight the importance
of ensuring that the correct records are created and preserved.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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Organisation and final programme

The programme committee was composed of the following individuals:
Jasmin Bohmer (BASE)

Jézsef Fekete (PURAM)

Charlotta Floberg (SSM)

Linda Okpala (NEA)

Morgan Packer (NEA)

Carl-Henrik Pettersson (SSM)

Gordon Reid (NDA)

The final programme was divided into six sessions, including a panel discussion and three
world café discussion rounds.
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Session 1: Workshop opening — Dedicated record sets and summary files

Opening remarks

Rebecca Tadesse, Head of the Radioactive Waste Management and Decommissioning
Division of the NEA, opened the workshop by highlighting the main questions the
workshop sought to provide answers to: How can archiving records be put in place? How
can the KIF and the SER be integrated to play a significant role in how this repository
programme is established? How can the right balance be found for the KIF while ensuring
the accessibility of the information from generation to generation? How are these tools
implemented so as to be used by stakeholders? How can one ensure others have the ability
to use the information? The audience was informed that addressing these questions would
help to instill greater stakeholder confidence. The Working Party on Information, Data and
Knowledge Management (WP-IDKM) has made great inroads in identifying tools in this
area and has also provided some valuable recommendations.

“An archivist looks backwards, and our work is about looking forward.”

As Gordon Reid, former Co-Chair of EGAR, stated above, these questions must also be
considered from the point of view of an archivist, asking essential questions such as: What
records should be archived? What formats are going to be used to ensure that the records
created today are legible tomorrow? Digitisation presents certain challenges such as
obsolete file formats (e.g. the floppy disk). Other challenges (such as the regular update of
geographical maps) will also necessitate updating records.

There are many challenges associated with the selection or preservation of records related
to radioactive waste, or the “legacy of a million bits of paper”. Gordon Reid noted that
paperwork is necessary to move nuclear waste around a country as there must be proof of
where this waste comes from. The purpose of the workshop was therefore not to solve these
problems, but to generate some key takeaways.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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Picking the right records: Information preservation for future generations

Jasmin Bohmer, Scientific Officer, Federal Office for the Safety of Nuclear Waste
Management, Germany

This segment of the workshop looked at three challenges in selecting the right records:

1. legacy data formats and storage media: as they become obsolete, it is a challenge
to keep hardware and software up to date;

2. digital age and data deluge;
3. long-term preservation of safety-relevant records.

Jasmin Bohmer noted that the ideal data carrier should withstand common and special
environmental influences over hundreds of years. This includes: temperature, humidity,
corrosion, magnetic pulse, microbes, self-degradation, robbery, cyberattacks and
compatibility.

She then highlighted four concerns when picking the right records to be preserved:

1. transitioning from active records management to archiving and preservation,
especially if it involves a change of ownership;

2. selecting, appraising, indexing and making archival goods, records and data;

3. describing the contents of the records and enhancing the metadata to improve the
searchability, accessibility, interoperability and reusability of the archival records
by current and future users;

4. ensuring the records comply with their respective national laws and regulations
regarding the retention periods, confidential content, data privacy and third-party
rights.

The NEA RK&M Across Generations Initiative ran from 2011 to 2018. Its purpose was to
develop a practice-oriented toolbox of RK&M methods. The SER was one of the key tools
developed under this initiative. EGAR is one of four expert groups under WP-IDKM' and
it addresses topics for testing and further developing procedures to select, maintain, store
and access the SER. It also prepares recommendations to improve the standardisation of
radioactive waste management-related archiving activities.

Jasmin Béhmer described the three phases in which the long-term perspectives and duties
of radioactive waste management are divided: pre-operational, operational and post-
operational. The pre-operational phase includes siting and construction decisions. The
operational phase encompasses waste emplacement (from the decision to begin with
disposal to decisions on partial backfilling until the decision to end emplacing waste), and
underground observation (decision on final closure). The final phase, post-operational,
includes decisions on follow-up provisions.

' Following the end of the second mandate of EGAR and the Expert Group on Awareness
Preservation After Repository Closure (EGAP), EGAR and EGAP merged into a new group entitled
the Expert Group on Archiving and Awareness Preservation (EGAAP) which is under WP-IDKM.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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Figure 1. Relationship between disposal project implementation, oversight and records,
knowledge and memory (RK&M) preservation time frames
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Source: NEA, 2019a.

Nuclear decommissioning and disposal could last several centuries. The medium to long
term can range from several hundreds of years to hundreds of thousands of years (see
Figure 1). This is a multi-generational task; it is, therefore, important to identify, select and
preserve relevant data and documents for the medium term and future generations. The key
information file is the least detailed type of record in relation to the total set of radioactive
waste management (RWM) records. There should be many copies of the KIF, and it should
be widely distributed. There should be at least two copies of the SER, which is more
detailed than the KIF: one copy should remain in the repository while the other should be
kept in the National Archives.

Figure 1. Interrelations among sets of repository records

Total set of RWM records

s .

r. ot

" Records selected for archiving

S

Note: RWM: radioactive waste management; SER: set of essential records; KIF: key information file.

Source: NEA, 2019b.
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It is important to identify which records to retain for their enduring value and to know their
archival value, or the ongoing usefulness or significance of the records. As illustrated in
Figure 2, the set of RWM records includes records selected for archiving based on
regulatory requirements; safety cases; post-closure records; and the SER. Records for the
SER are selected for preservation based on an assessment of their importance for future
generations. The KIF is only a single document containing compact information about the
repository, which can be found in much more detail in the SER and may contain some
information from the post-closure records.

The SER is based on a variety of data and document collections. Depending on national
legislation, the responsibility to select, maintain, archive and preserve these previous
compilations is assigned to a variety of stakeholders and organisations. In the German case,
as a result of an agreement with the Federal Company for Radioactive Waste Disposal
(BGE), the German implementer, the Federal Office for the Safety of Nuclear Waste
Management (BASE), the German regulator, will be responsible for creating the KIF and
the SER. Both instruments belong to the field of long-term documentation and BASE
considers the successful achievement of these tools as being of central importance for the
effective preservation of knowledge and awareness regarding Germany’s nuclear waste
repositories.

Ulrich Noseck, Head of Department, Safety Case, Deep Geological Disposal Division,
Gesellschaft fiir Anlagen- und Reaktorsicherheit (GRS) gGmbH, Germany

This part of the workshop addressed the many challenges facing the SER, including the
repository’s lifetime, which from site selection to closure covers several generations; the
important number of records being created during each phase of activity; and the diversity
of the type of records, from paper documents to photographs, engineering drawings, maps,
physical objects and electronic databases.

The SER is a collection of the most important records for waste disposal for permanent
preservation. Its goals are to:

e cnable future generations to evaluate the safety of the repository system, take
necessary steps for retrieval/repair work, and review and verify the repository’s
performance;

e provide future generations with general information as a basis for taking informed
decisions.

The main challenge in compiling the SER is to apply a transparent, traceable and justified
procedure to reduce the number of records, and make it transferable, accessible and
readable for future generations.

The question was raised as to whom the SER are being compiled for and for how long. The
presenter noted that the SER is not aimed at the general public as it is a more technical set
of documents destined for radioactive waste management specialists, decision makers,
regulators and other authorities. In terms of the timescale, it was highlighted that points of
view diverge on this matter. The question was asked as to whether it should focus on the
short term until closure. If this is the case, it was explained that the readability,
understandability and accessibility of the SER would be easier to guarantee and that
institutions would likely still be in existence to host the SER. If the documents are stored
electronically, migrations may be necessary, but the records would be easy to find.
Specialists, however, are often searching for more detailed information, which could result

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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in the inclusion of too many documents in the SER. If the focus of the SER is beyond the
repository closure (thus several hundred years), then the number of records will likely need
to be drastically reduced. The presenter further noted that long-term preservation requires
durable materials and accessibility becomes more challenging as the records will need to
be able to be transferred from one generation to the next. Ulrich also further raised the point
that there is uncertainty about future generations’ perceptions of the SER.

This presentation then proceeded to focus more on future generations living after the
repository closure. It was stated that many records can automatically be excluded, including
those related to surface facilities, other facilities being dismantled, as well as most records
related to repository operation. It was asserted that these can all be summarised in a single
document with key facilities at operation to the SER. As learnt from the records for the
low-level waste (LLW) / intermediate-level waste (ILW) Konrad repository, currently
under construction in Germany, the presented noted that many records belong in this
category. It was stated that this would be quite different if the SER were to be used before
repository closure. The focus on operative records would be much greater. However, it was
asserted that this may not even be necessary if the archives or a suitable record management
system still exist until repository closure.

The proposal was made for a SER explanation document to act as a user manual for future
users of the repository’s SER, and that it should be prepared by the same people who
compile the SER. This document would explain the purpose of the SER, why it was
transferred, how to access the records, how they were selected, and provide insight and
guidance on how users can find relevant information. It was suggested that this might help
increase the understandability and traceability of the SER. It was further suggested that the
explanation document can be widely distributed and indicate where the SER is located.

Figure 3 below shows a proposed table of contents of the SER explanation document.

Figure 3. Proposed table of contents of the SER explanation document

Section title, purpose and guidance on content

Background information — general introduction to the document, describing its overall role and
goal of guiding the future professional in understanding the context, the reasoning behind
compiling the SER. Explanation of the repository’s document management, metadata and archiving
policies, applied standards, relevant regulations.

E
Description of the SER selection process - Explanations of reasons and assumptions for selecting
the essential records, among these the “need”, “relevance” and “effort” of the SER selection
method. Description of the relevant standards, applied methods and conventions. Description of
different types of archiving media found in the SER and its known limiting factors.

Identifying the SER records — Description of techniques that were utilised to mark records as SER
over time, whether these records are paper based, digital or hybrid. Instructions on how the SER
records can be readily identified, including recognising non-document objects.

Accessing the SER — Information of accessing records, including access restrictions, technical
information, possible prerequisites for access. Description of indexes, search engines that can be
used and user credentials required for access. Explanation of any parts of the SER that are not
readily accessible for various reasons, records stored at various locations, ownership issues,
copyright, legal restrictions, etc.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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E Section title, purpose and guidance on content

The SER Location and, maintenance - How many individual sets of the SER were produced,
preservation media that was used and where are these stored (archive, time capsule, etc.).
Responsibility for maintenance. Known versions at the time the explanation document was last
updated. In the case of electronic records information pertaining to accessing the SER related
administrative access rights that are required to manage the system.

Supplementary information — Additional information or context deemed useful to understanding
the SER such as information on additional dedicated record sets and summary files. List of record
categories not considered for the SER and information on where and how these were considered to
be accessed (e.g. meteorological records and data).

List of record categories selected for the SER as an appendix — the purpose is to improve
transparency and accessibility.

KIF and additional appendices as deemed useful to accessing, gaining information from records.

Source: NEA, forthcoming.

How can essential records be identified? Three needs have been proposed for future
generations:

1. The need to perform their own safety assessment.
2. The need to trace back decisions from the implementation process.
3. The need to retrieve material from the repository.

A rating scheme could be applied to assess a record’s relevance to fulfil these needs as well
as the effort it would take for future generations to recreate the information contained in
the record, if the transfer fails. This should be judged by a multidisciplinary team. Six
record categories were proposed:

site and host rock survey and characterisation rounds;
repository design and realisation;

waste and waste packages;

repository operation records;

safety and environmental impact assessments and licensing document;

AN e

societal and general information.

One additional category has been recently introduced related to the target timescale, when
the records are not part of the closed repository.

The first application of this procedure to a real case was with the Konrad repository in
Germany. The safety assessment was published in 1986; this was conducted a long time
ago and it had some impact on the work. The facility was licensed in 2002, the final court
decision was taken in 2007 and repository construction began in 2009. The challenges
included: there were more than 77 000 records of 228 different types of records; a large
amount of the key documents was created before 1986 and the related authors and experts
were no longer available; there was a considerable number of paper-based documents; and
the record management system did not contain metadata for filtering records.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS
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Several lessons were learnt from this project, including:

e It would be helpful to think more about record writing: the report title should
contain precise information, including the content of the record, the final or interim
report, and results or planning.

e There should be a summary or abstract that summarises the purpose of the record,
its relationship to older records on the same topic (to easily identify the most recent
version), and its relevance to the three needs.

o Key safety case records should link to all related sub-records (digitisation).
e Metadata and keywords should be included.

The presenter noted that the SER should be created as soon as possible to avoid information
loss due, for example, to the unavailability of key people. It should also encompass the
repository lifetime, but not before site selection as a large amount of data is created during
site selection. Responsibility for creating the SER depends on the relevant regulations but
it was stressed that co-operation between the involved radioactive waste management
organisations (RWMOs) was required.

Figure 4. Roadmap of how to develop the set of essential records
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Source: NEA, forthcoming.

In conclusion, Ulrich Noseck suggested the following steps to develop the SER:
e develop a strategy for creating and starting the SER;
e begin the selection process at an early stage in the repository programme;

e clearly define the objectives of the SER in advance, since it impacts the selection
process;

e have a suitable and advanced record management system, and suitable tools
available;

e involve experts from different fields in the SER planning and selection;
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e improve report writing by keeping the SER in mind;

e keep some flexibility in the SER selection and management process, due to its long
duration and the potential changes in perception and the needs of the society, but it
is equally important to have clear rules for selecting and updating records in order
to provide the necessary resources and staff for the creation and management of the
SER.

Elements of the set of essential records (SER) developed for the Belgian
LLW surface repository

Arne Berckmans, Head of Knowledge Management, RD&D Department & Surface
Repository in Dessel, Belgium, Belgian Agency for Radioactive Waste and Enriched
Fissile Materials

This presentation looked at the LLW surface repository in Dessel, a small town located in
the northern part of Belgium. The audience was informed that after 300 years, there will no
longer be any radioactivity.

Arne Berckmans summarised the main characteristics of the project in Dessel, where there
are now 40 000 conditioned waste drums in storage being evaluated for disposal given
certain conformity criteria. He stated that a permit was issued in May 2023 for the
construction and exploitation of a surface disposal facility and that the LLW is currently
stored in a temporary storage facility nearby. He further informed the audience that the
waste will be conditioned in 2m x 2m x 2m concrete containers, cemented with a lid on
top. These will then be placed in concrete modules and after filling, the modules will be
covered with several layers of soil, creating a mound.

He proceeded to discuss about the application of the first part of the SER concept within
the Belgian National Agency for Radioactive Waste and Enriched Fissile Material and its
subsidiary Belgoprocess: a “cradle to grave” waste inventory database. It compiles in one
single source diverse records produced over several decades by many different people from
different sources and different eras. The objective is to provide sufficient records for future
generations to properly understand and assess the post-closure safety of the repository
system.

Arne Berckmans highlighted that there should only be one point of information, a “single
source of truth”. Data should be optimised, and the flow mapped, bringing together historic
data as well as data about the dismantling of the nuclear power plant. He stated that the first
step is to make an inventory of what exists; the next step is to carry out a risk analysis for
the waste contained in the different drums.

The lessons learnt from this project include:

e The integration and standardisation of multiple historic databases into a single
common data layer is complex and requires a lot of preparation as well as financial
and human resources.

e Complex issues should be subdivided into much smaller manageable tasks with
clear objectives and a defined timeline.

o All stakeholders must be involved, including end users, administrative staff,
database managers and data suppliers.
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Session 2: Nuclear memory

Writing the key information file (KIF) for the final nuclear waste repository
in Sweden: Speculations with nuclear memory

Thomas Keating, Postdoctoral Researcher, Linkoping University, Sweden

The presenter, Thomas Keating, noted that this topic is quite profound and not often
discussed. While much attention has been paid to the contents, not so much has been paid
to the media. He raised the question during the beginning of his presentation as to which
medium is the most appropriate for archiving records of nuclear waste.

Thomas Keating and his colleague, Anna Storm, have been working together on writing
the KIF for a project commissioned by the Swedish Nuclear Fuel and Waste Management
Company (SKB). Their KIF focuses on the spent nuclear fuel repository under
development in Forsmark, Sweden, about 150 kilometres north of Stockholm. A first draft
of the KIF has undergone a round of expert review and the final stages of the revision are
underway.

Thomas Keating proceeded to discuss some of the challenges associated with writing a
KIF. He stated for example that it is important to commit to certain arguments and
conceptual choices, possibly at the expense of others. He further stated that archiving is as
much about what is included as about what is destroyed: preservation and destruction. This
presentation discussed the role of archiving in the relationship between the KIF and the
SER and covered the three Ps: problems, principles and proposals.

The presenter noted that the KIF is short and precise in nature and that it should be read by
the widest audience possible. However, it is difficult to make the KIF available to such a
broad audience.

In January 2022, the Swedish government approved the application for the final repository
for spent nuclear fuel and the encapsulation plant needed to manage the spent fuel. The
KBS-3 concept proposes the disposal of spent nuclear fuel in copper canisters with a cast
iron insert. The canisters are surrounded by a bentonite clay buffer within deposition holes
that are located along tunnels filled with a bentonite clay backfill. The tunnels are located
at a depth of approximately 500 m. This technology is designed to be left alone for
100 000 years. There is, therefore, low monitoring.

The KIF thus has a unique focus based on this type of repository. In writing the KIF,
Thomas Keating and Anna Storm conducted approximately 40 hours of expert interviews
with practitioners in Sweden, Finland, France, Germany, the United Kingdom and the
United States, mainly with those with specific expertise in awareness preservation and
repository archiving. A number of site visits were also carried out in Finland and Sweden.
More than ten publications have been published as a result of this work. The final stages of
the project also looked at how to include the perspectives of the local community.

The KIF is supposed to last 100 000 years. As a practical and speculative document, it
generates significant debate.
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Thomas Keating highlighted some of the problems related to archiving information and
records for nuclear waste discerned during this project:

e Lack of legal frameworks: There are currently no legal commitments in Sweden
about memory communication of the repository or for updating the KIF. There is
also no formalised legal framework for the inheritance and succession planning of
the KIF.

e Lack or discontinuity of expertise: There are very few people with expertise
working on memory communication in the context of nuclear waste repositories.
There is a risk of losing knowledge (e.g. experts retiring, death, professional
reorganisation, potential discontinuity of international nuclear energy agencies).

e Lack of international alignment: Especially in managing the information
redundancy of spent fuel repositories and agreed-upon definitions.

e Destruction or loss of data: Any media format risks being destroyed, including due
to fire or the breakdown of digital infrastructure. There is also a risk that institutions
responsible for keeping the KIF will be dissolved. Data loss could also occur
through changes in media culture, the KIF may become unintelligible due to loss
of linguistic meaning or from not being updated, or its contents could be
purposefully corrupted or sabotaged.

e Loss of societal memory: The transfer of knowledge between generations and
societal organisations may be interrupted.

e Time horizon: Competing time horizons — 10 years (regular updates), 100 years
(approximate time of repository closure), and the period from 100 to 100 000 years
(between the repository closure and the time it takes for the spent fuel to return to
safe levels of radioactivity).

e Lack of a precedent: There are no comparable examples in human history of a
message being communicated over 100 000 years.

As regards the time horizon, the KIF is a summary document of essential information about
a spent fuel repository that does not yet exist. It is also a summary document that points to
a larger archive with more extensive information, the SER, which also does not yet exist.
Presently, it is unclear how the KIF and the SER will be aligned and compatible.

The second “P” is principles. Rosemary Joyce, in The Future of Nuclear Waste (2020),
states: “instead of suggesting how we can convey a perfect message from our present/past
to a future/present, perhaps what an archaeology sensibility can offer is a way to imagine a
future of contending common senses”. Her writing is quite important to Thomas Keating’s
work. Different contingencies need to be recognised, for example war, or, as discussed by
a lot of experts, an ice age as a welcome thing to seal up the repository. How are these
factored into the writing of the KIF? How is it possible to ensure that the KIF can be
understood by the widest possible audience? It was suggested that it must be written in a
way that remains open to different kinds of futures and different future readers.

Thomas Keating explained how speculative research methods push the boundaries of how
relationships between the human and non-human are formulated. The audience was
informed that practices, rituals and performative research already engage in long duration
forms of temporal communication.

The third “P” is proposals. Figure 5 below illustrates the proposal of Thomas Keating and
Anna Storm along with a proposed table of contents.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS



NEA/RWM/R(2025)2 | 21

Figure 5. Proposal for the key information file and sample table of contents
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It was suggested that the KIF could be included in school curricula. The question was raised
as to how society can be made aware of its existence and included in the rewriting of the
KIF. It was suggested that other cultural organisations should be allowed to engage with
its contents and themes. Thomas Keating stated that environments and non-human beings
engage in acts of memory communication of relevance to the KIF. Geological and
biological entities preserve traces of the past and provide clues to different events over
time. Formal ways to reconceptualise the KIF (a 40-50-page document) could be built in,
perhaps through an image-based approach to make it more appealing. The presentation also
highlighted the importance of exploring how communicating and updating the KIF might
be attached to existing social processes and rituals involving intergenerational storytelling.
Finally, the presentation highlighted the need for protected funding to support future
updates of the KIF and addressed some of the social and technical challenges of nuclear
memory communication.

Thomas Keating suggested using the SHiRE (share, imagine, renew) method as a possible
means to make the KIF available to the widest possible audience and ensure that it is
communicated into the future.

Regarding writing the KIF in the Swedish case, the presentation identified two keys
problems:

1. competing time horizons;
2. lack or discontinuity of expertise.

In summary, the presentation highlighted that the principles of the KIF need to seriously
take into consideration the necessity to communicate to a wide and non-expert audience.
Additionally, there is a need to plan and imagine nuclear waste futures in various ways,
producing alternative stories about nuclear waste futures. Furthermore, it was emphasised
that when writing the KIF, the authors should reflect on the role that technology plays
within this work as well the types of media and technological materials that are best suited
for this task such as: digital archives, archival paper, ceramics, education practices,
religious practices and/or human remains.
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The following list of academic publications was provided for further reading on this topic:

Debaise, D. and T. Keating (2021), “Speculative empiricism, nature and the question of
predatory abstractions: A conversation with Didier Debaise”, Theory, Culture & Society,
Vol. 38/7-8, pp. 309-323, https://doi.org/10.1177/02632764211052076.

Keating, T. (2022a), “Nuclear remains: For a speculative empirical approach”, in: Williams, N.
and T. Keating (eds.), Speculative Geographies: Ethics, Technologies, Aesthetics, Palgrave
Macmillan, pp. 173-186.

Keating, T. (2022b), “On the technological unconscious: Thinking the (a)signifying
production of subjects and bodies with sonographic imaging”, Social & Cultural
Geography, Vol. 24/9, pp. 1481-1500, https://doi.org/10.1080/14649365.2022.2083665.

Keating, T. et al., “The Time & Temporalities of Nuclear Waste”, Baltic Worlds, Retrieved
from: https://balticworlds.com/the-time-temporalities-of-nuclear-waste/ (accessed 22 April
2025).

Keating, T.P. (2024), “Techno-genesis: Reconceptualising geography’s technology from
ontology to ontogenesis”, Progress in Human Geography, Vol. 48/1, pp. 49-65,
https://doi.org/10.1177/03091325231209020.

Keating, T.P. and A. Storm (2023), “Nuclear memory: Archival, aesthetic, speculative”,
Progress in Environmental Geography, Vol. 2/1-2, pp. 97-117,
https://doi.org/10.1177/27539687231174242.

Keating, T. and N. Williams (2022), “Geophilosophies: Towards another sense of the earth”,
Subjectivity, Vol. 15, pp. 93-108, https://doi.org/10.1057/s41286-022-00138-3.

Williams, N. and T. Keating (eds.) (2022), Speculative Geographies: Ethics, Technologies,
Aesthetics, Palgrave Macmillan.

Storm, A. (2022), “Det hade varit méjligt att behélla kontrollrummet fran Agestaverket” in Ny
Teknik, https://tinyurl.com/4b8z9k5v (accessed 22 April 2025).

Storm, A. (2021), “Scars: Living with ambiguous pasts”, in: Bangstad, T.R. and b. Pétursdottir
(eds.), Heritage Ecologies, Routledge, London, pp. 49-65.

Williams, N. and T. Keating (2022), “From abstract thinking to thinking abstractions:
Introducing speculative geographies”, in: Williams, N. and T. Keating (eds.), Speculative
Geographies: Ethics, Technologies, Aesthetics, Palgrave Macmillan, Singapore, pp. 1-32,
https://doi.org/10.1007/978-981-19-0691-6 1.
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An introduction to Futures Literacy

Christine Kavazanjian, Project Officer, Futures Literacy and Foresight, UNESCO

During her presentation, Christine Kavazanjian discussed the dominant characteristics of
the future as being volatile, uncertain, complex and ambiguous. She asked the workshop
participants whether they invite uncertainty into their planning or whether they err on the
side of caution. She further asked the participants what their relationship to change is and
sought to discover how that influences their decision to act (or not act) when confronted
with change.

This presentation introduced the Futures Literacy approach, which is a capability-based
approach. She explained that it is a systematic and systemic approach to the future which
tries to deal with uncertainty, shift the time horizon and use the future to rethink the present.
Futures Literacy laboratories take a learning-by-doing approach where participants actively
contribute. She explained that there are typically three to four phases within a Futures
Literacy laboratory to engage and use the future, and that it is a skill that improves with
practice. It starts with comparing the probable to the preferable futures. It is a cause-and-
effect way of thinking. The idea of uncertainty and change are integrated into the second
phase. A key moment of the Futures Literacy laboratory is the disrupt and provoke phase,
which forces participants to imagine the future to which a common assumption is applied
and then reframe it. Certain assumptions may need to be made or invented. The third phase
of the laboratory brings the participants back to the present, in which a comparison between
the first two phases is conducted. During the fourth phase, the participants are called to
consider things differently and ask new questions about the present considering the newly
discovered range of images and possibilities of the future.

The Johari window, as shown below, was presented as a scanning process in Futures
Literacy to look for trends, weaknesses and black swan events.? It was explained that it is
a knowledge management tool and it has four quadrants : 1) known-known (to self and in
general), where there may be some biases; 2) known (in general) and unknown (to self);
3) unknown (in general) and known (to self); and 4) unknown (in general and to self), the
black swan quadrant, where it is possible to know only by imagining.

Figure 6. Johari window reinterpreted
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Source: Ale et al., 2020.

ZA surprising event that is difficult to predict.
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Little Forest Legacy Site (LFLS), Eastern Australia

Timothy Pane, Environmental Scientist, Australian Nuclear Science and Technology
Organisation (ANSTO), Australia

This presentation discussed the evaluation and documentation of radioactive waste disposal
records at the Little Forest Legacy Site in Australia. It noted that a multidisciplinary team
has been working on this project for over a decade and that the evaluation of the records is
only one part of the project, albeit a very important part.

Timothy Pane started his presentation by noting that shallow burial has been commonly
used worldwide for the disposal of low-level radioactive waste. The effective management
and potential remediation of these sites are, therefore, very important across the globe. The
Little Forest Legacy Site is on the suburban fringes of Sydney and contains radioactive
contaminants which are rarely encountered in Australian sites.

There has been an extensive study of radionuclide migration at this site. The various
radionuclides migrate by different pathways, including groundwater transport, which is the
most important for tritium; the so-called bathtub mechanism, which is most significant for
actinides; and the uptake by vegetation. Beryllium is a particular concern at this site and
the aim is to provide a conceptual basis for the management of the site. The presentation
further noted that the tritium plume extends from the centre of the site, which is where the
trenches are located; tritium is rather mobile, and the groundwater has moved around the
site. The bathtub effect involves the trenches filling with water during heavy rainfall. Water
overflows from the trench and contaminants are transported across the surface.

The presentation then described the methodology used for the study of the Little Forest
records:

o compiling and categorising all the available information;
e assessing the completeness of the information;

e reconstructing the derivation of the available summaries;
e documenting findings and preserving information;

e relating environmental monitoring results to disposal histories.

Some summaries of the contents of the trenches were available, needed to be verified and
ascertained as to how they were developed in order to determine their accuracy.

The presentation further highlighted that an important part of the study was to document
the findings and preserve information. The study also sought to relate present-day
environmental monitoring results and grasp how they related to disposal histories. All the
available sets of information were evaluated.

A significant amount of the information was put on record cards (or “pink cards’), which
had been stored in card storage boxes. There were 5 000 such cards; however, as there were
50 000 items disposed at the site, 90% of the items did not have a pink card. There were
also scrap disposal reports (less than 100), which reported on the actinide content of
specific high activity items; waste burial books, which included lists of waste items buried
in most of the trenches, though not all of them were covered by these books; and document
files including correspondence, minutes of meetings, photographs, reports, etc. obtained
from the National Archives and the ANSTO Records Section.
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Summary documents summarised what was thought to be the contents of the trenches.
Items were identified in each trench from the various sources of information available. The
blue books were the main source of information for the vast majority of the trenches.

Pink card information was only available for the last few trenches. Although this was more
detailed, it only refers to the disposals in the final few trenches. There were data gaps and
inconsistencies even for trenches that had more than one information source, a typical
problem in these kinds of studies.

One of the things the presentation highlighted as important was trying to discover where
the summary information came from.

The scrap disposal report (SDR) records were the small number of high activity actinide
containing items. These were the records which had apparently been used to compile the
inventories. For example, the entire reported inventory of plutonium, 6.88 grammes buried
at the site, was actually made up of the information available in just 7 records. As there
were 50 000 items disposed at the site, some other items may well have contained
plutonium which was not reported. The presentation highlighted that there was a high level
of uncertainty regarding the reported number of the plutonium disposals.

An attempted reconstruction was made for the annual disposals of different radionuclides.
The annual disposals of plutonium, for example, were concentrated in the years 1965 and
1966 and because it is now known when the different trenches were filled, they were able
to identify where the plutonium was located.

In the same vein, strontium, which is a member of Group 2, which was a radionuclide
categorisation at the site, turned out to be predominantly disposed of at the end of disposals,
in 1968. These two pieces of information suggest that strontium and plutonium potentially
are concentrated in greater amounts in certain trenches. The presentation noted that this
information could be correlated with the environmental monitoring results. The greatest
concentrations of plutonium were actually centred around the trenches where plutonium
was buried.

Similarly, the greatest amount of strontium was found in the trenches in the centre. The
distribution of the detected radionuclides corresponded with the information from the
disposal records thus making this kind of correlation an important outcome of both the
environmental monitoring and the investigation of the records.

The key findings from the Little Forest records study include:

o Information about the operational practices is valuable: there was a lot of
information about the interim waste decay storage, on-site burning and the different
operations at the research establishment which resulted in the waste disposal. This
information helped to interpret the records and the environmental measurements
that were detected.

e Some sources of activity were significantly overlooked. For example, a large
number of sludge drums were disposed at the site. These were steel drums with
waste in them that were not properly included in the inventory

e There were errors in previous summaries.

e [tisimportant to try to trace the sources of these inconsistencies, particularly if they
have a significant impact on the reported inventories.

e Any evaluation of the records must be quite systematic and thoroughly
documented. Thorough documentation is extremely important because the amount
of time invested in this work is wasted if the results are not properly reported.
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More information on the findings of this study is available at:

https://apo.ansto.gov.au/handle/10238/13272.

The Background Report on the Little Forest Burial Ground Legacy Waste Site is also
available online at: https://apo.ansto.gov.au/dspace/handle/10238/4473.

Further information is also available in a summary paper entitled “Priority issues and key
findings from evaluation of disposal records for a legacy radioactive waste site”, in the
Journal of Radiological Protection. This paper gives a good overview of the findings from
the study: https://10.0.4.64/1361-6498/abf902.

Timothy Pane concluded by saying that in addition to reconstructing and documenting the
past, it is important to fully document present-day activities at the site, as this information
will be useful for future managers of the site. For example, an experimental trench facility
was constructed on this site, and it is important that future managers of the site know that
this trench did not contain radioactivity.

The two takeaways from this presentation are:

1. Records often do not exist; plans and methodologies can be drawn but they do not
matter if there are no records.

2. Archives do not always fully reflect reality. An archive is a record of something
someone has written; it may be inaccurate.
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Session 3: Advancements in development of the key information file (KIF), and
assessing the relationship between the KIF and the set of essential records
(SER)

The concept of the key information file: Context, product and process

Stephan Hotzel, Scientific Officer, Federal Office for the Safety of Nuclear Waste
Management, Germany

Stephan Hotzel reminded the participants that the NEA RK&M Across Generations
Initiative was an international initiative that ran from 2011 to 2018 and brought together
21 participating organisations from 14 countries. The project’s three main reports are: the
Final Report of the RK&M Initiative (NEA, 2019a), Developing a Key Information File
for a Radioactive Waste Repository (NEA, 2019c¢), and Compiling a Set of Essential
Records for a Radioactive Waste Repository (NEA, 2019b).

The presentation noted that the theoretical reflections for RK&M preservation are focused
on preserving awareness of the repository and preserving detailed knowledge of the
repository. The main purpose of preserving information is to prevent inadvertent intrusion
by future generations (human safety), and to enable future generations to take informed
decisions about the repository. The toolbox for RK&M preservation includes nine
approaches (NEA, 2019a), each of which is divided into two or more tools:

1) memory institutions (archives, museums, libraries);

2) markers (land surface markers, sub-surface markers, deep geological markers);
3) dedicated record sets and summary files (KIF, SER);

4) time capsules;

5) culture, education and art;

6) knowledge management;

7) oversight provisions;

8) international mechanisms; and

9) the regulatory framework.

The RK&M strategy involves multiple time frames, media, contents, transmission modes,
actors and locations. It uses a variety of tools, thus taking advantage of the
interconnectedness of RK&M preservation approaches and the diversity of their key
characteristics. The presentation stressed that a systemic approach is crucial, that it is a
web/collection of tools that can work together. Not all 35 tools are meant to be used. Within
each national context, it is possible to choose the tools that are best adapted to the context,
and a set of tools is more robust than any individual tool.

The presenter raised the question of what should be archived and what are the most
important records. He took the view that it is a good idea to keep all records and that a
selection process is necessary. Two documents are needed: the KIF and the SER. The KIF
is aimed at the general public, while the SER is for specialists. The KIF allows society to
understand the intent of the repository and reduce the likelihood of unnecessary human
intrusion. The SER provides sufficient information to ensure an adequate understanding of
the repository and its performance. It also enables technical experts to review and verify
the repository’s performance and safety case in order to take informed decisions.
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Earlier in the workshop, it was argued that the relationship between the KIF and the SER
is important, a notion the presentation challenged. The presenter noted that the KIF and the
SER are not dependent on each other; they are instead diverse, independent tools,
independently developed, managed and maintained for different target audiences with
different focuses and levels of detail, to be used differently, faced with different challenges
and preserved by different authorities.

The presenter highlighted some of the things they have in common: items of the same
records-archiving approach, designed to provide essential records about the repository to
future generations and meant for long-term retention. The SER will contain the KIF and
the KIF will point to the planned preservation of the SER.

Figure 7. Conceptual ideas on how to advance the RK&M pyramid of repository records
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The presentation noted that the KIF should tell the story of the waste facility in a widely
understandable manner, identifying the hazard presented by the waste and explaining why
the repository is thought to be safe, if it is not unduly disturbed. The KIF should point to
more detailed information, which is contained in the SER. It was suggested that the KIF
could be approximately 40 pages long, with the first chapter in English; that it could discuss
the purpose and contents of the document, the disposal context, the location of the facility,
the container and facility design and give a disposal inventory, a safety case, disposal
records and a list of similar repositories elsewhere in the world.

It was recommended that the relevant information be provided as soon as possible, whether
it be during construction, operation or after closure. In the view of the presenter, it should
start with the construction stage, but it should not start before the site location is decided.
Attention should be paid to not confusing design intent information with as-built or planned
capacity with actual inventory. “Intent” should be clearly differentiated from “as-built”.
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Over the period from the beginning of the construction to end closure, potentially 200 years,
the information contained in the KIF will evolve over time from “intent” to “actual”.

The presentation noted that the KIF is subject to both mediated and non-mediated
transmission and suggested using both. The KIF should be publicly available, distributed
widely and updated regularly to ensure that the right version is being accessed. There
should only be one valid KIF for any repository at any one time. Once it is implemented,
the KIF should be used (in schools, information centres, by the administration, etc.).

The presentation underlined the importance of co-operation among the key actors:
government, the regulator, facility developers, contractors, experts from various disciplines
and local communities. Overall responsibility should be clear, and the establishment of a
KIF Commission should be considered.

In closing, the presenter summarised that the KIF should provide relevant information to
future generations. It must be useful for future and present generations, and this should be
the main objective in the implementation process.

France’s key information file (KIF) for La Manche Repository

Florence Poidevin, Programme Manager, Memory for Future Generations, National
Agency for Radioactive Waste Management (ANDRA), France

Florence Poidevin presented on La Manche Surface Repository, near the La Hague
reprocessing facility. The facility was in operation from 1969 to 1994 and contained low-
and intermediate-level waste, mainly from short-lived waste but also from some long-lived
alpha emitters, which will remain radioactive for over 300 years. This repository is now in
the closure phase.

This presentation explained that according to the French Environmental Code, since 2016,
waste repositories must produce a detailed memory file (SER) and a summary memory file.
The summary memory file, which includes a leaflet, a KIF and thematic sheets, describes
the facility and includes the waste inventory, the location, and its physico-chemical and
radiological properties. Both these documents are mandatory for the closure and entry into
the monitoring phase.

The presenter noted that the purpose of the summary memory file is to inscribe the
repository in the collective memory and enable decision making in the future. Its main
objective is to inform future generations to avoid unintentional human intrusion, especially
after the 300-year monitoring phase, due to the alpha emitters. This helps protect the
passive performance of the repository. It was noted that the document must be
understandable to everyone, with a balance struck between legibility and technical
relevancy. It should be widely disseminated, at both the local and national level, and
perhaps even internationally.

In 2008, a first draft of the “summary memory for future generations” was prepared, but it
was too complicated and not accessible to everyone. In 2019, a second version of the
document was produced as part of the ten-year safety review. It considered the 2016
Environmental Code, recommendations from the authorities (the French Nuclear Safety
Authority [ASN] and the Institute for Radiation Protection and Nuclear Safety [ISRN]). It
was written by scientists and technical experts from ANDRA and took into consideration
the RK&M work on the KIF concept, public comments from La Manche Memory Group
and researchers in semiotics.
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The presentation informed the participants that the summary was published (only in French
at the moment) on ANDRA’s website in June 2023 and that it is comprised of three files:
1) a 2-page leaflet, which contains essential information; 2) a key information file
(40 pages, see below); and 3) thematic sheets (90 pages), which include the site history, the
waste inventory and the risks related to the repository. The content of the documents may
evolve over time, for example, following the next ten-year safety assessment.

The presenter then gave an overview of the KIF’s seven chapters:
1. Introduction.

2. Background: a definition of radioactivity, the dangers associated with radioactive
waste and how the waste was managed before being sent to the repository.

3. LaManche Disposal Facility: the location of the repository, the main characteristics
of the site and the main milestones of the site history.

4. Disposal system design: the waste acceptance criteria, type of packaging, different
repository structures (as it evolved over three years, depending on the type of waste
stored there), the repository in 2019, and water management.

5. Disposed waste: an inventory of radionuclides and toxic elements, and associated
risks.

6. Collective memory of the facility over the long term: why the file is necessary and
why it should be disseminated; an indication of the detailed memory file.

7. Radioactive waste disposal facilities around the world: other LLW facilities in
France, Sweden, the United Kingdom and the United States.

The non-researchable problem: Pragmatism vs. theory

Carl-Henrik Pettersson, Investigator, Swedish Radiation Safety Authority, Sweden

Carl-Henrik Pettersson opened his presentation arguing that not much has changed on this
topic since the 1980s and 1990s. However, one difference is that today there are legal
requirements and guidelines regarding information preservation for future generations,
such as the Aarhus Convention, the Joint Conventions, the International Commission on
Radiological Protection (ICRP) and the International Atomic Energy Agency (IAEA)
guidelines. These legal frameworks make it necessary to preserve information for future
generations.

Information preservation fundamentals

The presenter noted that it is a challenge to preserve the amount of information and data
that will be produced up and until closure. The great number of records creates an
abundance of information which can affect the traceability of the records. A hierarchy and
a selection process are therefore needed to keep the information accessible and traceable
over time. This raises questions such as: why preserve information, for how long, which
information and for whom? This presentation sought to address these questions.

WHY should information be preserved? Over the past 40 years the discussion has been to:
enable future generations to evaluate the safety of the repository system; take necessary
steps for retrieval or repair work; take remedial action; provide future generations with
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general information as the basis for taking decisions in the area of repositories; reduce the
risk of inadvertent intrusion; and respect future generations’ freedom of action.

WHICH information needs to be preserved? This depends on why the information should
be preserved. If future generations are to be able to control, repair or retrieve information
from the repository, they will need basic information regarding the repository’s location,
layout and inventory. To perform a safety assessment, they would need more detailed
information. Information is also preserved to allow future generations to understand the
repository in a more fundamental way, how society has dealt with the issue of radioactive
waste management and which values and knowledge were involved.

The RK&M initiative emphasised the importance of “social” information (for example,
where the waste came from, the ethical basis of the disposal strategy and the decision-
making procedure).

FOR HOW LONG should the information be preserved? Carl-Henrik Pettersson
mentioned that 100 000 years is often used as a temporal backdrop. From a safety
perspective, the value of information related to a repository for radioactive waste will
decrease with time as a function of the radioactive decay. The potential harm that
inadvertent intrusion could cause to an unknowing intruder of a repository for spent nuclear
fuel through direct contact with the waste results in the highest doses for the first 10 000
years, after which the gamma and beta radiation from fission products reduces significantly.
Hence, the timescale that the message needs to be preserved is equal to the age of the oldest
writings in human history (about 4 000 years, or as in the example given by the presenter,
the equivalent age of the clay tablets in the palace archive of Ebla).

Thus, the presentation’s conclusion is that from a radiological protection point of view, the
minimum timescale for information preservation is closer to a historical rather than an
archaeological timescale. That is, centuries to millennia, which is more comprehensible
than preserving information for 100 000 years. This has a great symbolic value since it
shows that information can be preserved for a very long time and there are many examples
today of memory institutions like archives, libraries and museums that have existed for
centuries.

FOR WHOM? The presenter then discussed preserving the information for present vs.
future generations. Basic information such as the KIF tells a story, outlining the
technicalities and the historical and social context surrounding the repository. It will build
trust in the decision-making process and provide future generations with some degree of
autonomy regarding the waste. The KIF can also be a useful tool in stakeholder
communication in the present day to demonstrate the safety of the repository and build the
confidence of the public.

If the target audience is defined entirely as post-closure future generations with no
consideration of potential audiences in the present, there is a considerable risk that
management organisations will regard this as an important task, but only one that will be
of relevance closer to the closure of the repository. Creating a KIF is equally important in
the present. Targeting a present audience also provides the possibility for testing if the
concept works as intended.

The presenter noted that while the KIF is aimed towards the general public, the SER targets
a more technical audience, providing detailed information about the repository. However,
targeting a technical audience has little meaning if the horizon is extended from the present
to the period after repository closure. The information contained in the KIF may, therefore,
be more robust over time. It can be assumed that this basic understanding of the repository
system is closer to the truth relative to the complexity of the entire safety case. Since the
credibility of the basis for decision making decreases the more the time scale extends into
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the future, the value of the SER will as well decrease in time (we cannot assume that it will
be updated after closure). It will just be a historical record from an ancient past. The SER,
therefore, can be of more use in the present as a tool for information and knowledge transfer
before facility closure.

Targeting the present avoids the unsolvable problem of knowing future generations’ values
and knowledge. The context in which the information is transferred is known; it links
generations together and allows values and knowledge to be activated, communicated and
reinterpreted by succeeding generations. It can, thus, adapt to change and make the past in
the form of a closed repository for radioactive waste relevant in the future. Creating such a
“rolling present” where generations are tied together as the links of a chain can also act as
a democratic bridge where the credibility in the decision-making process can be reaffirmed
or challenged over time. From a present perspective, and in line with the Aarhus
Convention, this could be seen as a way of creating an intergenerational moral
responsibility to keep the information understandable and available for the next generation.

The presenter then examined the high media interest in the challenge of long-term
information preservation. Many extraordinary ideas from the past still attract a fair amount
of attention from the media today and these ideas are effective in keeping the issue of
information preservation alive. The presenter raised the question as to whether the issue of
information preservation would attract as much interest today if the focus had been only on
records and archives. One common theme among journalists and politicians is that the
information needs to be preserved for up to 100 000 years. This is, of course, far beyond
what is possible and far beyond the responsibility towards future generations. The presenter
asserted that every generation is responsible for its own actions and future generations will
need to handle the waste as they see fit, which of course includes the information. There is,
however, a balance between trivialising the issue and infantilising future generations. The
presenter noted that, historically, there has been a tendency to infantilise future generations.

The presenter’s last reflection was concerned with a people-centred versus object-centred
approach, or successive vs direct information transfer. The people-centred approach is
something that Cornelius Holtorf and Anders Hogberg have emphasised over the years, for
instance in the book Cultural Heritage and the Future (2021). In a people-centred
approach, it is what is done that matters, whereas an object-centred approach is concerned
with what is practiced today as exemplified with archives or concepts of markers. An
archive is an object with potential to store information safely for centuries, or longer, but
lessons learnt from disposal records for legacy waste show that records in archives do not
automatically equate to information preservation for future generations. What lessons can
be learnt from the past in terms of archiving records for legacy waste? Can integrating an
object-centred approach, such as an archive, with a people-centred approach improve the
collective memory of a repository? If so, how could that be done? These are some of the
questions the presentation asked the audience to further reflect on.
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Figure 8. The expanded futures cone
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Figure 8 shows the so-called expanded futures cone. Everything beyond the present
moment is a potential future. This comes from the assumption that the future is
undetermined and open, not inevitable or fixed. The cone includes futures that today might
seem impossible, the field of the preposterous, as well as a continuation of the past
conditions into the future. This single future could also be considered as being the most
probable of the probable futures. As time goes by, an alternative future can shift from
possible or even preposterous to probable, projected and finally into history as an event in
the past. A classic example of this is with the Moon landing, which started as a preferred
future in the “We choose to go to the Moon speech” which later became a milestone in
human history.

The presenter noted that when planning for the long term, such as assessing the safety of a
repository for spent nuclear fuel, methods which should be used include forecasting the
probable evolution and scenario analysis of alternative evolutions. As shown in Figure 8,
forecasting a future that is probable to happen will narrow down the number of possible
futures compared to the scenario approach, where the alternative futures are only limited
by current knowledge and imaginary abilities. Forecasting a probable future is clearly less
resource-demanding than exploring the fields of plausible, possible and preposterous
futures. From an information preservation perspective, the probable evolution suggests that
the present memory institutions, like an archive, will continue into the future relatively
unchanged. But there are challenges with respect to archiving repository records, which is
evident with the legacy records from the past. So how can current practices evolve to secure
the information for future generations? As suggested by Reine Rydén (2018), this calls for
“further research combining theories on memory, time and archives [...] to illuminate the
discussion about waste information preservation”.
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Panel discussion on next steps to advancing KIF and SER development

Anna Storm, Professor of Technology and Social Change, Department of Thematic
Studies, Linkoping University, Sweden

Thomas Keating, Postdoctoral Researcher, Linkoping University, Sweden

Florence Poidevin, Programme Manager, Memory for Future Generations, National
Agency for Radioactive Waste Management, France

Stephan Hotzel, Scientific Officer, Federal Office for the Safety of Nuclear Waste
Management, Germany

Jozsef Fekete, Chief Information Security Officer, Public Limited Company for
Radioactive Waste Management, Hungary

The members of the panel discussed their experiences and thoughts about the development
of KIFs or SERs. Questions discussed during this panel included the following such as;
What is the relationship between the two? What are their similarities and differences? How
can they be integrated?

e In the discussion it was noted that Hungary has a new concept in the SER, the
explanation document, which can be viewed as a user manual of the SER. It is
useful in helping future experts to understand how the SER was compiled and how
it can best be used to find information. It was stated that without the explanation
document it would be like throwing a bunch of documents at someone and leaving
them to deal with it. Jozsef Fekete expressed his opinion that there is a close link
between the KIF and the SER as the KIF points to the SER and the KIF is also
included in the SER.

e Anna Storm expressed her thoughts that there is clear tension between selecting the
information and consensus regarding the need of redundancy in spreading the
media. She stated that information must be carefully selected but it also must be
spread and reach people who will actually read and use it. She suggested that maybe
it is time to focus on doing something tangible and rather than concentrating only
on asking questions. She also underlined that wording and tone are important; it is
not about infantilising the matter but rather about keeping it simple. She also stated
that she believes one needs to think about the unsympathetic reader who does not
care or know, who does not have any prior expert knowledge. Emphasis thus needs
to be made to draw the attention of these readers and to illustrate divergent ideas
about how to implement the KIF.

e It was noted that France has started the development of the SER and that it is very
different from the development of the KIF, which is a new document. More than
11 000 existing documents have been collected to make up the SER in France.
Florence Poidevin provided supplementary information about La Manche Memory
programme. This programme is more than just a KIF and SER and has four pillars.
Florence Poidevin noted that there were some calls for artistic projects and a book
was published in 2023. The purpose of this was to have an artistic view on the
subject.

e It was noted that in Germany there was a need to update the KIF and the SER.
Stephan Hotzel questioned the need for the linkage between the KIF and SER
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underscoring that he considers them to involve different actors and different
processes.

e Rebecca Tadesse raised the point that trying to explain something in simple terms
may lead people to think something is being hidden. She suggested that if the
audience for the KIF are decision makers, there needs to be a link to the SER to
provide more technical information. The KIF does not provide enough information
for a decision maker to make the necessary informed decisions. She also raised the
question around whether there is a place for standardisation and what should be
considered for the KIF and for the SER.

e Regarding the question on standardisation, views were divergent. Jozsef Fekete
expressed his thoughts that he does not think that further standardisation is desirable
as different countries have different needs, heritages and backgrounds. He
underlined that even different repositories in the same country may have different
needs for the KIF and SER. Stephan Hotzel also emphasised that the starting point
was standardisation; however, he stressed that the national context is very
important. He asked the question as to who will write the KIF and what are the
crucial elements that make a KIF a KIF, as this will differ among countries.
Rebecca Tadesse further noted that it is important to standardise the definitions of
the different elements (taxonomy), and not the document itself, while Thomas
Keating added that a distinction should be made between standardisation and
universalisation. He suggested that standardisation could be an opportunity for
collaboration in defining how the KIFs connect and what can be done across them.
Carl-Henrik Pettersson stated that he believed that it was a little unfair to say that
nothing has happened over the past 40 years because countries are now selecting
sites and this topic is increasingly gathering interest. He suggested that there will
be more standardisation in the coming years.

e One important element agreed upon by several participants was that there needs to
be a selling point to convince an organisation around the tangible benefits that it
will obtain.
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Day 1 closing remarks

Gordon Reid, Head Archivist, Nucleus: The Nuclear and Caithness Archive, Nuclear
Decommissioning Authority, United Kingdom; NEA EGAR Chair

Gordon Reid concluded by noting that the first day of the workshop had essentially looked
back 17 000 years and forward 100 000 years to an unknowable future. The key message
of day 1 was that “every journey begins with a single step” and, in the case of this
workshop’s topic, it begins with a single document.
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Session 4: Nuclear archiving

Day 2 opening remarks

Gordon Reid, Head Archivist, Nucleus: The Nuclear and Caithness Archive, Nuclear
Decommissioning Authority, United Kingdom; NEA EGAR Chair

Gordon Reid opened the second day of the workshop by highlighting that the focus of the
upcoming sessions would be on selection and preservation. He reminded participants that
during day 1 there was a lot of discussion about the future and who would be using the
records. Generally speaking, archives are very seldom used for the purposes for which they
were created. The future will determine how they are used.
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Appraisal of paper and electronic records: Regulations and guidance

Morgan Nordberg, Investigator, Riksarkivet Swedish National Archives, Sweden

Morgan Nordberg described the archiving system in Sweden. The presentation noted that
archives in Sweden often remain with the authority that creates them. There are
parliamentary archives and government archives, and regions and municipalities also have
their own archive authorities.

The presentation further noted that public records, including those held by private
organisations, are regulated by the 1990 Archives Act and that private archives are not
regulated by this act, but by other regulations. The National Archives has the authority to
regulate and supervise the archives of government agencies and records in government-
funded functions of private organisations.

The Archives Ordinance was issued in 1991 and applies to government agencies, regions
and municipalities but not private organisations. The act stipulates that the archives of
agencies are part of the national cultural heritage and should be preserved under the right
to official and public documents, for the administration of justice and the public
administration, and for research. The presentation noted that the act has worked on the
whole and there have only been a few minor changes to the act. One of the challenges is
that cultural heritage can have different meanings to different people and different
organisations and the National Archives works with cultural heritage institutions.

The presenter stated that archives should be kept, protected, arranged and available.
Weeding out consists of destroying public records or information in a public record that
contains meaningful data (metadata in our context), compilations (changes in databases
which make it impossible to create reports), search possibilities (registers, not only a search
facilitator but proof of the record’s existence after it has been weeded out; registers are
particularly valuable), and the opportunity to assess a record’s authenticity (for example,
with digital signatures it is no longer possible to establish validity).

Weeding out is natural and practical; otherwise the archives become too difficult to handle.
There are also economic reasons for weeding out (saving space, not having to keep
information systems running when they are replaced, etc.). However, other alternatives
should be considered, such as arranging records in a different way to make them more
accessible. The presenter noted that weeding out should not be the first choice. A special
set of laws for certain agencies focus on integrity and there are specific rules concerning
the amount of time these records can be kept.

In practice, appraisal involves taking inventory (checking the state of the records, how they
are kept, used and accessed), making an assessment (judicial requirements, whether the
information can be found elsewhere; not relying on the information of other organisations
because it is hard to control their assessments; when information is transferred to a new
context it might have a new meaning in the new context) and making a conclusion (what
would be the consequences for the retention or release of the record?). The conclusion
forms the basis for the decision to keep the record or to weed it out. It was noted that there
needs to be some kind of motivation (Archives Act): why weed out or why keep a record?
There may perhaps be a weeding out deadline, for example when the system does the
weeding out.
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It was further noted that appraisal is carried out by a working group comprised of people
with knowledge of the archive and regulations as well as experts. It was stated that
information systems documentation is valuable, as one might not be able to separate
different records in a system, so a decision may need to be taken on whether to keep them
all or to weed them all out. It is important to carry out an assessment early on when
acquiring a new system and that connections to previously used systems are also important,
for accessibility purposes for example.

The 1995 Appraisal Policy is used as a guide for this work and the Appraisal Policy is
publicly available on the website (in Swedish).

The presenter further noted that there are many reasons for the destruction of records
including: economic reasons, issues related to storage and management, and migration to a
new format. There are other means to protecting the integrity of the record rather than
weeding it out and there is a special case for the armed forces, which can take decisions on
destroying documents in the case of war.

The presenter further provided reasons for preserving archives and records which included:
the right of the public to review the records of the government agencies (under the Archives
Act), to uphold the judicial system, to supply public agencies with necessary information
and to meet the needs of researchers. Records are also kept to preserve the history and
knowledge of an organisation. Documents are artefacts and the need to review them
diminishes over time. Archives of special events can have a high value for long periods to
take into account the people affected, and are of interest to researchers, not only for
academic research but also in a broader sense for private research. The presenter noted that
it is easy to be influenced by personal bias, so formal criteria are useful.

Formal criteria for appraisal include: research, which is the main aim (outside of one’s own
knowledge and beyond the value of the information in the present day), the uniqueness of
the information and what it can provide when combined with other documents, continuity
(changes in regulations, definitions, the institutional framework), quality (a first-hand
source is of better quality), the level of aggregation (primary sources mean more freedom
in the choice of method for analysis), co-operation and joint ventures, and accessibility
(paper copies are more time-consuming, handwriting may be difficult to use in large
studies).

It was stated that selection is a method that preserves some records according to special
criteria. The Swedish National Archives does not generally promote selection as a method,
and it is not commonly used in Sweden. It was stated that it was frequently used from the
mid-1900s to limit the amount of paper in the archives, but this is no longer necessary due
to digitisation. Today selection is mainly used for reasons of integrity. Selection methods
included geographic selection or specific dates (this is no longer common; for example,
records used to be kept of people born the 5%/15%/30™ of each month, but that did not ensure
equality).
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Session 5: To keep or not to keep: Selecting and appraising for eternity

Session Chair: Jasmin Bohmer, Scientific Officer, Federal Office for the Safety of
Nuclear Waste Management, Germany

To keep or not to keep: Selecting and appraising for eternity: Methodologies
for selection and appraisal of archival records

The presenter began by defining the difference between selection and appraisal. Selection
is the process of identifying which records to retain because of their enduring value.
Appraisal is the process of identifying materials to archive that have sufficient value to be
accessioned; the process of determining the amount of time records should be retained,
based on legal requirements and their current and potential usefulness; and the process of
determining the market value of an item or the monetary appraisal.

The presenter then discussed the archival value of a record as its ongoing usefulness or
significance, based on the administrative, legal, fiscal, evidential or historical information
it contains, justifying its continued preservation and that a sample is a portion, within a
body of records, selected for permanent retention when retaining the whole would be too
burdensome to maintain. It can be done through a random process which ensures each file
within the series or one of its sub-series has an equal chance of being included in the
retained set. This is also called a probability sample or statistical sample.

The following questions were asked: What is kept and how should it be decided what to
keep? What appraisal technique seems to be the best choice? The presenter noted that
appraisals have been criticised for being too subjective and suggested that a more objective
appraisal could overcome these criticisms. Scientifically sampling the records to be
appraised provides an objective appraisal. This method involves sampling a statistically
valid number of files, collecting uniform information and assigning a value to each file,
analysing the information and taking decisions on which files, if any, to retain.

It was stated that domain expertise is crucial for the appraisal process. A categorisation
should be done of the must have, should have and more/less important. The presenter
indicated that the current market value is not the right criterion. In the nuclear field, the
question was raised as to who the expert is. It was stated that an expert willing to do the
appraisal must be identified. In generic archiving activities, 20% might be kept and 80%
discarded. This presentation suggested that in the nuclear field it is perhaps the other way
around.

It was further stated that the structure of the archive is important, and that an open mind is
needed regarding what might be valuable in the future. Archivists imagine what might be
useful in the future. It is important to ask what is being discarded that does not look like an
archive?

The presentation continued by stating that the technical and the historical archives need to
be compared. The following questions were raised as a starting point for reflection: What
questions might a future user want answers to? How can the right selection be made? As
this is not currently known, everything is kept.
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Another question the presentation addressed is, Why keep the records for a licence
application for waste management, as this is already a selection process? The answer was
that because it is necessary to document why this site was chosen and not another.

The session was then divided into two, 30-minute group sessions.

The leading questions for the group session on agents were: Who are the responsible parties
in the selection and appraisal process? Who has the final say? The outcomes of this session
included:

o All stakeholders should be involved. The regulator should have the final say and
that the archivist steers and decides on the structure.

e It was suggested there should be three steps: 1) establishing a broad group
involving all stakeholders, opponents and experts to define the SER guidelines;
2) creating the methodology with the involved organisations, which should then be
approved by the authority; 3) bringing in experts to select the records that the
regulator is unable to decide on because there will be many very specific records.
However, it was stated that experts will always be interested in their results and
will desire to keep and safeguard them and that archivists should also be involved
to help reduce the number of records.

e The other working group noted that the archivist may weed out too many records.
This group did not necessarily agree that the regulator should be involved. The
group also asked questions about the role of the parliament. There were also
criticisms in the process and mistrust of organisations. The suggestion was made
that perhaps a new body (committee) could be created.

The leading questions for the group session on timelines were: When is a good time to
apply selection and appraisal? When should the appraisal results be
reviewed/revisited/checked? The outcomes of this session were:

e Years of experience have shown that every ten years is a good measurement for
reviewing/revising/checking the files in records management.

e It appears that regarding project and records management, archivists should be
involved sooner. It seems reasonable to include these checkpoints in project
management milestones.

e Possible time points: records are finished and completed (project management);
project management milestones (mandate periods, repository planning, repository
milestones); change in authority, and organisational or cultural change.

The leading questions of the group session on applications were: What appraisal
techniques seem to be best? What are the leading appraisal elements? The outcomes of this
group session were:

e Uniqueness, continuity, quality and aggregation are considered leading appraisal
elements.

e More should be kept than in an ordinary archive. Currently everything is stored
because it is not known what will be needed in the end.

e An expert appraisal should be carried out to begin with.

e Files should be categorised from more to less important.
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e Technical reports need to be put in context, so the historical background/metadata
are needed.

e Technical information cannot be sampled; it is all necessary to understand if it is
safe.

o Information relating to why as well as to what should be preserved.

The leading questions of the group session on considerations were: How would the
sampling technique work in the nuclear field? Which sampling method makes the most
sense for masses of uniform case files? The main outcomes of this session were:

e [tis necessary to digitise and make the material readable.
o Expertise is needed but there is also a need for younger people in this field.

e [t may not always be obvious that a file contains important information. Thus, it
may be necessary to keep everything. There is an unease because of the risk of
losing crucial information due to not retaining the necessary files.

e A lack of trust can arise as a result, and questions could be asked as to why the
records were destroyed.

e This field is only a small part of a larger world of cultural heritage; it is also about
context, leaflets, posters and giveaways, and the topic should take a holistic
approach and not just consider records or objects in isolation.

In conclusion, the feedback from the two group discussions indicated that organisations
should perhaps rethink their timelines and that archivists should be involved at an earlier
stage, as they may have valuable insight into file formats, documentation and metadata.
The structure of the archive is important; if a lot of information is being saved, the archive
needs to be organised so that the information can be easily found later. The archivist does
not know what to keep but rather knows where it is. The expert should provide the
metadata.
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Session 6: Archiving challenges of the nuclear industry

Introduction to breakout sessions

Gordon Reid, Head Archivist, Nucleus: The Nuclear and Caithness Archive, Nuclear
Decommissioning Authority, United Kingdom; NEA EGAR Chair

This session was made up of world café discussions. There were five hosts; each 30-minute
discussion addressed a different question. Each participant was asked to take part in three
discussion rounds. The discussion was carried forward from one group to the next.

Breakout discussions on challenges of archiving in the nuclear industry

The discussion topics were:
e dealing with a backlog of legacy paper records;
o artificial intelligence’s impact on archiving;

o the longevity of storage media and the pros and cons of data migration between
formats;

e exploring ways of guaranteeing that future generations can make sense of the
records that are being left behind (be able to find and make sense of records we
preserve today, e.g. KIF and SER), including shifts in language or lack of
understanding of present-day acronyms and terminology in today’s records;

o the challenge of continued access to electronic documents and legacy databases;

e addressing whether digitalisation is a solution or more problematic.

The discussion on dealing with the backlog of legacy paper records concluded that:
e cverybody loves paper;
e “if in doubt, throw it out” is the archivist’s motto;
e Al can help but it is only a partial solution;

e itremains unclear as to whether some paper does not need to be kept.

The discussion about the longevity of storage media and the pros and cons of data migration
between formats concluded that:

e Data carriers should be self-reliant and self-sufficient with regard to electricity,
although it cannot be foreseen whether they will sometimes need to be taken care
of.

e [t is not clear whether electricity will be needed and used in the future for these
storage media for digital data.

e The necessary writing and reading equipment for respective data carriers needs to
last just as long or be able to be reconstructed.
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e iCloud-like “collective memory/archive” would be valuable. The suggestion was
made as to whether the KIF could be uploaded to such a collective cloud memory.

e Cybersecurity would be more important than ever in this collective cloud memory
setting, especially since the KIF needs to be protected against hacking.

e It would be interesting to explore which are the top three data carriers for the KIF
(with regards to glass-ceramics, paper, etc.). Ceramic is quite a popular option but
is breakable. It was suggested that it could be pieced back together but that it could
also be used for other things, such as retiling a bathroom, for example. The
suggestion was made that a balance could perhaps be achieved by using different
formats and connecting them together.

e The tokenisation of data carriers would be a good intellectual game. Data carriers
with crucial information are supposed to be discovered, like coins.

e Continuous awareness and engagement are necessary. From an archiving
perspective, there is a desire to protect them from any contact so that they last
forever, but engagement and intergenerational usage are necessary: they should be
used and touched and discovered.

Concerning the need to guarantee that future generations will be able to find and make
sense of the records preserved today (KIF and SER), it is necessary to take into
consideration that this could also include shifts in language or a lack of understanding of
present-day acronyms and terminology in today’s records. The following points were raised
during this discussion:

e A systemic strategy is needed.

e It remains unclear how future generations can be directed to the records if only a
few people are aware of their existence.

e There was not much discussion around the notion that knowledge is, at least to
some extent, concealed in an obsolete language. Rather, it is assumed that records
exist in a context similar to the present, or at least are understood by some in a
future society, and available in memory institutions. There was some discussion
about adding some text in several languages to a KIF to enable future generations
to understand the records, i.e. a modern variant of the Rosetta stone.
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Figure 9. Creating diversity and interconnectedness among different records,
knowledge and memory preservation approaches and their underlying mechanisms
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e Repositories need to be located on maps and stored in international archives,
perhaps in other countries or databases hosted by international organisations such
as the IAEA’s International Nuclear Information System. It was however
acknowledged that maps are constantly changing.

o Cultural heritage and education were discussed extensively:

= Cultural heritage processes can be useful in creating awareness about a
closed repository, creating an identity marker in society thereby making
the place relevant in the present society. It was stated that different
activities can keep the memory of the site alive, but at the moment these
tend to focus on negative aspects, thus creating a degree of fear. It was
asserted that any such activities need to consider the potential benefits an
activity might thus bring. The question was raised as to what the added
value is, perhaps being monetary for example, such as creating more job
opportunities and increasing the tax-paying collective. The question as to
whether the activity could bring any other additional potential benefits
outside of monetary benefits was also further raised. One example
proposed was to create an international deep geological repository day.
Additionally, the Tabloo Visitor Centre in Dessel, Belgium was
mentioned as a way of creating awareness of a repository and benefits to
the local society. It was also stated that creating awareness may however
give rise to conflicting interests as some stakeholders might prefer not to
draw attention to the site, being concerned that a closed repository might
create some sort of stigma for those living close to the repository, which
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in turn could potentially have negative economic and social consequences
in the local area.

= [t was suggested that education could also be used to create awareness
depending on the implementation, i.e. if education is implemented at a
national or local level. The question arose as to which part of the
population needs to be aware of a closed repository, a minority (local
level) or the majority (national level). It was argued that education needs
to have a purpose and its relevancy should be highlighted.

o It was suggested that markers could be used, such as those to describe cultural
heritage or cultural environments, to create awareness and direct the reader to where
they can find more detailed information.

The discussion about the challenge of continued access to electronic documents and
legacy databases raised the following points:

e Digital preservation is continuous and requires active monitoring. Paper does not
need monitoring as it can be put away and left alone.

e Open-source formats are a possibility but it was stated that some regulated
organisations cannot use open-source software.

o PDFA is an option, but it was suggested that there is some scepticism with this as
it is an archival form of pdf, and it changes all the time.

e There are challenges in accessing obsolete formats such as the floppy disk.

e There are challenges in software preservation (such as codes, websites and how to
protect them).

e People generally know and trust paper, but it is the issues associated with ink which
pose a challenge.

e It remains a question whether the original format was not indeed the best format.
It was argued that in the nuclear sector, it is important to ensure the information is
preserved, thus perhaps several different formats should be used.

e There should not be a live document but rather a static document, with different
versions, thus keeping both the old and the new versions.

e There are concerns over the continuous connectivity and dependence on electricity.

The section of the world café discussion which focused on addressing whether
digitalisation is a solution or problematic highlighted the following points:

e Digitalisation is part of the solution of handling information, but it also comes with
new problems; for example, there are safety issues such as information getting lost
or deleted.

e There is the possibility of a digital black hole where all digital information
disappears.

o There are questions around the role of artificial intelligence (Al) as a solution and
its possible security risks .

e One argument for not using a paper archive is that it takes up a lot of space.
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e A legacy database is more complicated to save. It was argued that it is most
important to think about archiving and what metadata should be saved when
creating the database as this is seldom done.

e Saving information in the cloud is not a solution for archiving. It was argued that
the company which provides the cloud service could one day go bankrupt or the
information could get hacked.

e The best approach is to use both paper and electronic records when saving
information. It was asserted that paper has been kept for a long time, so it can be
preserved well and that electronic records can more easily be reused and are also
easier to share.

e It is important to provide information to future generations about how today’s
decisions were taken.

e [t is important to keep instructions that explain how computers and machines that
deliver information work.

e A well-functioning documentary information system is a secure way of keeping
electronic information.

e There are questions over the possibility of a digital backlash in society in the future.
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Digital Preservation Coalition

Jenny Mitcham, Head of Good Practice and Standards, Digital Preservation
Coalition, United Kingdom

“Digital preservation refers to the series of managed activities necessary to ensure
continued access to digital materials for as long as appropriate. It refers to all of the
actions required to maintain access to digital materials beyond the limits of media failure

or technological and organizational change”.?

Preservation is not about keeping everything forever, but rather about keeping some records
for as long as is appropriate. Digital preservation is not just about backing things up. It is
not a one-off task; it is a task that never ends. Digitisation is not preservation; it adds to the
problem and does not solve it. Access to information must be enabled as there is no point
in keeping records if people are unable to use them. It is not a solved problem.

Jenny Mitcham presented the Digital Preservation Coalition (DPC), a global community
working together to bring about a sustainable future for digital assets. It is a non-profit
charity founded in 2002. Originally UK-focused, today it has developed an international
focus. It is member-funded and member-led. In the beginning, the DPC’s members were
libraries and archives; today they include nuclear decommissioning authorities, the IAEA,
banks, TV stations, local councils, the United Nations, and private companies, numbering
153 members in all.

From 2018 to early 2023, the DPC and the UK Nuclear Commissioning Authority worked
on a collaborative digital preservation project, “Reliable, robust and resilient digital
infrastructure for nuclear decommissioning”, which aimed to advise, guide and develop
policy that will enable the Nuclear Decommissioning Authority to access and secure critical
legacy data and systems; adapt current data and systems to ensure long-term viability; and
commission future data and systems with long-term resilience from the outset. The
Coalition is working with its members to share challenges and outputs and validate
approaches.

Jenny Mitcham then discussed some of the outputs of the project:
e Rapid Assessment Model: maturity modelling.
e Competency Audit Toolkit: digital preservation skills and competencies.
e Procurement Toolkit: IT systems requirements.

e Technology Watch publication series: guidance on preserving different types of
digital content. There are ten in total; they are relatively short, approximately five
to seven pages, and quite detailed. There are also longer publications, 50-page
reports written by experts.

The presentation noted that the Rapid Assessment Model is a maturity model for digital
preservation. It makes it possible to understand the current position and where it is desirable
to be. It is a benchmarking tool, and it is relatively quick and easy to carry out a self-
assessment. It is currently available in Dutch, French, Italian, Japanese, Portuguese,
Spanish and Turkish.

3 Based on a definition from Digital Preservation Coalition, 2015.
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What does DPC RAM look like?

Organizational capabilities
A | Organizational | Governance, organizational structure, staffing and resourcing of
viability digital preservation activities.
B |Palicy and Policies, strategies, and procedures which govern the operation
strategy and management of the digital archive
C | Legal basis Management of contractual, licensing, and other legal rights and
responsibilities relating to acquiring, preserving and providing
access to digital content (e.g. licencing, copyright, terms and
conditions of use, data protection regulation).
D | T capabiity | Information Technology capabilitiesy —
preservation activities. Service capabilities
E | Continuous Processss for the assessment of cif G | Acquisifion Processes to acquire or transfer content and ingest it into a digital
improvement | capabilities, the definition of goals 4 M archive.
Ingest
F | Community Engagement with and contribution {
community. Bitstream Processes to ensure the storage and integrity of digital content to
preservation be preserved.
0 - Minimal awareness | | Content Processes to preserve the meaning or functionality of the digital
preservation content and ensure its continued accessibility and usability over
1 — Awareness time.
2 — Basic J | Metadata Processes to create and maintain sufficient metadata to support
management | preservation, management and use of preserved digital content
3 - Managed
o K | Discovery and | Processes to enable discovery of digital content and provide
4 - Optimized access access for users.

Source: Digital Preservation Coalition, 2021. Illustration by Jenny Mitcham.

Digital preservation is not going away, nor will it solve itself; it is necessary to take active
measures. The presenter suggested that it is necessary to start by setting goals and moving
forward to get things in motion. It was suggested that the DPC’s Rapid Assessment Model
is a good place to start. Digital preservation is a “series of managed activities” — a relay
race not a marathon. The presenter noted that it is important to not become overly distracted
by the promises of archival file formats or long-lived media but rather focus on keeping the
right/necessary information in a secure archive to hand it/pass on to the next generation.
Through the DPC, it is possible to share experiences with a whole community of digital
preservation people.
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Closing remarks

Gordon Reid, Head Archivist, Nucleus: The Nuclear and Caithness Archive, Nuclear
Decommissioning Authority, United Kingdom; NEA EGAR Chair

Gordon Reid closed the workshop by saying that while actions taken in the present may be
small, they can radically change the future. He noted how there are many examples in
popular culture, such as in movies, of people who go back in time and do something that
changes the present in a big way but nobody seems to worry as much about doing
something small today that will have a big impact on the future.

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS



NEA/RWM/R(2025)2 | 51

References

Ale, B.J., D.N. Hartford and D.H. Slater (2020), “Dragons, black swans and decisions”, Environmental
Research, Volume 183, 109127, www.sciencedirect.com/science/article/pii/S0013935120300190
(accessed 22 April 2025).

Digital Preservation Coalition (2021), Digital Preservation Coalition Rapid Assessment Model (DPC
RAM), Version 2, http://doi.org/10.7207/dpcram21-02 (accessed 22 May 2025).

Digital Preservation Coalition (2015), Digital Preservation Handbook, 2nd edition,
www.dpconline.org/handbook (accessed 22 May 2025).

Hotzel, S. (2021), “Comparing two concepts of the OECD-NEA RK&M Initiative (2011-2019): The set
of essential records and the key information file”, Safety of Nuclear Waste Disposal, Vol. 1, pp. 255-
256, https://doi.org/10.5194/sand-1-255-2021 (accessed 21 May 2025).

NEA (forthcoming), SER REPORT 2024.

NEA (2019a), Preservation of Records, Knowledge and Memory Across Generations: Final Report,
OECD Publishing, Paris, www.oecd-nea.org/7421.

NEA (2019b), Preservation of Records, Knowledge and Memory (RK&M) Across Generations:
Compiling a Set of Essential Records for a Radioactive Waste Repository, OECD Publishing, Paris,
www.oecd-nea.org/7423.

NEA (2019c¢), Preservation of Records, Knowledge and Memory Across Generations: Developing a Key
Information File for a Radioactive Waste Repository, OECD Publishing, Paris, www.oecd-

nea.org/7377.

NEA (2014), “Foundations and Guiding Principles for the Preservation of Records, Knowledge and
Memory Across Generations: A Focus on the Post-closure Phase of Geological Repositories —A
Collective Statement of the NEA Radioactive Waste Management Committee (RWMC)”,
http://www.oecd-nea.org/rwmc-rkm.

Rydén, R. (2018), “Extreme long-term preservation of information: Who cares? Swedish opinions about
nuclear waste information”, Information Research, Vol. 23/1, https://informationr.net/ir/23-
1/paper782.html (accessed 12 August 2024).

Voros, J. (2017), “The Futures Cone, use and history”, https://thevoroscope.com/2017/02/24/the-futures-
cone-use-and-history/ (accessed 19 August 2024).

THE MEDIUM AND THE MESSAGE: EGAR WORKSHOP PROCEEDINGS


https://fra01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fdoi.org%2F10.7207%2Fdpcram21-02&data=05%7C02%7CLinda.OKPALA%40oecd-nea.org%7C52820fb62fd04beee19408dd99409971%7C43fb75bbaa834e03822ae2b52d988840%7C0%7C0%7C638835224931813377%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=SyUfGQZASxtH%2BMxLiKdvjy3TKduWnxLi6%2BnXmtXZs48%3D&reserved=0
file://nasnea/groups/CEN/07___R%20SERIES%20DOCUMENTS%20AND%20WORKING%20PAPERS/1-R%20Series%20Documents/RWM/2025/RWM%20R%202025%202/www.dpconline.org/handbook
https://doi.org/10.5194/sand-1-255-2021
http://www.oecd-nea.org/7421
http://www.oecd-nea.org/7423
http://www.oecd-nea.org/7377
http://www.oecd-nea.org/7377
http://www.oecd-nea.org/rwmc-rkm
https://informationr.net/ir/23-1/paper782.html
https://informationr.net/ir/23-1/paper782.html
https://thevoroscope.com/2017/02/24/the-futures-cone-use-and-history/
https://thevoroscope.com/2017/02/24/the-futures-cone-use-and-history/

	Dedication
	Foreword and acknowledgements
	List of abbreviations and acronyms
	Executive summary
	Background
	Scope and workshop objectives
	Organisation and final programme
	Session 1: Workshop opening – Dedicated record sets and summary files
	Opening remarks
	Picking the right records: Information preservation for future generations
	Elements of the set of essential records (SER) developed for the Belgian LLW surface repository

	Session 2: Nuclear memory
	Writing the key information file (KIF) for the final nuclear waste repository in Sweden: Speculations with nuclear memory
	An introduction to Futures Literacy
	Little Forest Legacy Site (LFLS), Eastern Australia

	Session 3: Advancements in development of the key information file (KIF), and assessing the relationship between the KIF and the set of essential records (SER)
	The concept of the key information file: Context, product and process
	France’s key information file (KIF) for La Manche Repository
	The non-researchable problem: Pragmatism vs. theory
	Panel discussion on next steps to advancing KIF and SER development

	Session 4: Nuclear archiving
	Day 2 opening remarks
	Appraisal of paper and electronic records: Regulations and guidance

	Session 5: To keep or not to keep: Selecting and appraising for eternity
	To keep or not to keep: Selecting and appraising for eternity: Methodologies for selection and appraisal of archival records

	Session 6: Archiving challenges of the nuclear industry
	Introduction to breakout sessions
	Breakout discussions on challenges of archiving in the nuclear industry
	Digital Preservation Coalition
	Closing remarks

	References
	Blank Page

