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IAEA activities that support global cooperation in RWM

Established in 1957 - 172 Member States

~ 2,560 multidisciplinary professional and
support staff from more than 100 countries
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[ Prior to focusing on KM of RWM - ... ]

~

- Whatis it?]

K/ Depends on scope & purpose \
v Tool for consistency & continuity including transfer of knowledge

v' Elicit and synthesize good practices on the overall strategy, programmatic
needs, the various steps and associated technologies of RWM
v_Elicit the framework that allows to capture all relevant K-topics for RWM in

\ a structured and comprehensive manner /
[ - Whatis it for?] [ - Whatis specificto RWM—KM?]
v To effectively transfer to peers & "the future” v No “industry reference” for RWM framework

v To work with a reference base of knowledge v’ Limited experience with “full” national RWM
v A starting point for innovation & optimization v Unusual time scales of disposal programs

5]




Capturing Knowledge — Sustained interaction with “whereK is”
Professional Networks - |link

Radioactive Waste
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Noting also the specifics of RWM for Disused Sealed Radioactive Sources |



https://nucleus.iaea.org/sites/connect/Pages/default.aspx

Capturing Knowledge — Comprehensive global status

International Conference on

Radioactive Waste Management.

Solutions for a Sustainable Future

: ~.1¥5'November’2'021 SR

'IAEA.Headquaners,VIenna,Aus_tna‘ NN

QR
code .

Conference Website:

www.iaea.org/events/international-
conference-on-radioactive-waste-
management-2021

v" Thank you for the many contributions!
v Sessionrecordings available through www/!

v" Proceedings under development!



http://www.iaea.org/events/international-conference-on-radioactive-waste-management-2021

Capturing Knowledge — Publications remain central ]

Principles Objectives Guides Technical Reports

IAEA Nuclear Energy Series

IAEA Nuclear Energy Series 1AEA Nuclear Energy Series

NW-0 No. NW-G-1.1

‘ Nuclear Energy
“ . Basic Principles

mg Power Programmes
Technical

Reports

it e ooy gy

These documents reflect and build upon international experiences and good practices on how
radioactive waste management and spent fuel management can be implemented.

The Knowledge captured is presented by way of guidance and examples.

These need to be understood and if necessary adapted to a specific situation, to ensure they can
meet all required protection goals (safety, security, safeguards) in a sustainable manner.



K on RW Inventories—Characterization—WasteAcceptanceCriteria

Radioactive Waste — A Global Issue Global Volume of

Solid Radioactive Waste
in Storage and Disposal (m3)

HLW in Storage 29,000|

HLW Disposed

ILW in Storage - 2,740,000
ILW Disposed | 133,000
LLW in Storage 1,471,000 .
Q e VLLW in Storage 2,918,000
= e)( VLLW Disposed 11,842,000
N
Nuclear BB Research Use of
power reactors radioactive
plants sources

Reported data from 2016 in Status & Trends in SpentFuel and Radioactive
Waste Managementin publication 2021

N at| on al |nvent0ri es - Large/Small/Simple/Complex



Spent Fuel and Radioactive Waste Information System

Whatis the RW M responsibility — nationally, regionally and globally?

Status and Trends in SFM&RWM
SRIS — Launched January 2020

Provides an international overview of SF & RW
inventories, global status and trends

Prepared in collaboration with
MSs, EC, OECD NEA & WNA

2"d Revision currently in publication

Developed in collaboration with
EC and OECD/NEA

(https://sris.iaea.org/#/home)
Provides visibility of shared challenges & proven solutions

SWIFT — an associated information tool.


https://sris.iaea.org/#/home

K on RW Inventory—CharaCteriZation — Waste Acceptance Criteria

CHARACTERIZATION: The determination of the physical, chemical and radiological properties of the
waste to establishthe need for further adjustment, treatment, conditioning, orits suitability for
further handling, processing, storage or disposal.

The characterization of radioactive waste is the first basic step forwaste
classificationand isimportant to select appropriate disposal concepts.

1AEA Nuclear Energy Series

Handbook on

B Process Characterization
knowledge —

o

Eraﬁ

Strategy and Methodology for
Radioactive Waste Characterization

%ﬂﬁggﬁ)ﬂgi‘e Draft Handbook for publication:

DN ) Characterization of Radioactive

G)iaea Waste, Waste Forms and Waste
e Packages

\ Comprehensive Update /



International Network of
Laboratories for Nuclear
Waste Characterization
LABONET )

P
a-
T

* Peer network of characterization
professionals - 4 ol

Forum to share kno ‘:----?'-——..----- xchange
information r l :
>150 Members wo



https://nucleus.iaea.org/sites/connect/LABONETpublic/Pages/default.aspx

K on RW Inventory — Characterization —WaSte Acceptance Crlterla

WAC are quantitative or qualitative criteria, approved by the regulator, for a waste to be accepted by the operator of a
processing, storage or disposal facility;
Specify the radiological, mechanical, physical, chemical & biological characteristics of waste packages or unpackaged waste.

Government

Why are WAC important?

. Ensure compliance with safety requirements

. Prevent technological problems during processing

. Designed to assist with the selection of appropriate processing and packaging
options

. Standardize waste management operations

. Assure waste tracking

Waste Management Organization

Disposal
Operators

Disposal
Operators

A draft publication reflects international experience and good practices
to establish and use WAC for the cradle-to-grave RWM steps.

IAEA Nuclear Energy Series

WAC (cradle-
grave)




K on RWM steps — Handbooks for a comprehensive introduction to all main technologies

==

1. 2. 3.
’Cﬁr;cterlzaﬂon /'Fmﬁ'ment of low Ment of low
of radioactiv /&Iln/te_medme/ & intermediate
waste,-waste evel liquid level solid
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k Draft o7 \__ Dratt I & Draft

©
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L low&— | gsing of Storage of
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%

Submitted to publication process.
Anticipate publication in 2023.




K on RWM steps — Publications addressing specific topical knowledge

IAEA-TECDOC-xxxx

Decontamination
Methodologies &
Approaches

(@men

To be published 2021

IAEA-TECDOC-xx0X

International Project
on Irradiated
Graphite Processing
Approaches (GRAPA)

Emea

To be published 2021

IAEA-TECDOC 3000

Methodologies &
approaches to
address waste from
past activities

Dmea

To be published 2021

IAEA-TECDOC 2000

Processing & storage
of high activity solid
waste from reactor
cores and structures

(Dmea

To be published 2021

STATUS: IN PUBLICATION

IAEA Nuclear Energy Series

_ radioactive waste
' resulting from

X nuclear accidents

IAEA-TECDOC-xxxx

Current status of
predisposal
management of
institutional
radioactive waste

Daea

Status: Advanced draft

STATUS: INTERNAL REVIEW

IAEA Nuclear Energy Series

nuclear power
plants

IAEA-TECDOC-xxxx

Radiation effects in
waste forms

(£)1aEA

ot s

To be oublished 2021

To be published 2021/2022



K on Disposal — Publications fundamental to inform technical approaches

IAEA Nuclear Energy Series

Managing site
sssssssssss S— W Investigations

Underground Disposal

Concepts for Small | ies
of Intermediate and

High Level Radioactive Waste

Sorn
OUTCOMES 1

SY3717300N
ANINSSISSY AL34VS

N E— —

(Jaea

x VITW
-— W TR R gy E _l
L]

10m but we don’t know what it
is yet”
100m = 5
]
1000m
IAEA Nuclear Energy Series

URF RD&D
Compendium

CRP - Borehole C TrcreasTig Potental Tor Tsolation and Comalment >
Disposal for DSRE

Draft
Caea



K on Borehole Disposal — CRP to develop a standardized framework

Coordinated Research Project

Targeted first at Disused Sealed Radioactive Sources

« Approach: Standardization and Envelope assessments

auoz ainso|)

» To provide a comprehensive documentary basis
developed wit the most experienced countries

@ « To enable Member States to implement more easily . o
2 their own borehole disposal programme Disposal container with
o lifting ring at the top
) Capsule
®
Addresses the interest of Source container
2 with the source Containment
E 100++ Member States! Cort




K on URF RD&D — A global historical overview

- ‘ Pre Salt Vault, US ‘ ‘ Asse Mine, Germany ‘
v
1967 1969

1957 1959 1961 1963 1965

‘ Project Salt Vault, US ‘

1971
Fanay-
Kolar Mine, KONRAD, Augers,
India HADES, Belgium Germany France G-Tunnel, US H Climax, US H Avery Island, US ‘
v v v
. 1983 1981 J 1979 e 1977 J 1975 1973
A
Grimsel Test Site, Morsleben, ‘ Stripa Mine, Sweden
Switzerland Germany
Kamaishi -
Tono Mine, Gorleben, Mine, Olkiluoto Research Tunnel, Aspd HRL,
Japan Germany Japan BAF URL, Hungary Finland Sweden ‘ Mont Terri Rock Lab., Switzerland
\ 1987 ¢ 1989 v 1991 = 1993 1995 v 1997
Tournemire, ‘ W hiteshell URL, Canada ‘ Busted
France Butte, US
1999
Josef Underground
Miznami URL, Research Centre, ONKALO,
Japan Czech Republic Finland -
v v
2017 2015 O 2013 U 2011 O 2009 2007 U 2005 U 2003 2001
A A A
Bukov URF, Beishan Horonobe URL, KURT, South Korea Meuse/Haute-Marne
Czech Republic Exploratory Japan URL, France
Tunnel, China

Inform future URF RD&D with program needs and available results




URF Compendium:
Since Pre-Salt Vault, USA, 1959...

..60+ years of international
RD&D in over 15 major
national DGR programmes

" RD&D relevant to liquid HLW injection

- » Not recommended due to gas
generation and corrosion Issues




URF Compendium
A basis to inform future URF RD&D planning
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O S #
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Cumulative number of
ongoing experiments

160



K on Disposal — Publications on topics fundamental to program management

Time

IAEA Nuclear Energy Series
‘Mo NW.T-127

Communication and
Stakeholder Involvement
in Radioactive Waste

Disposal

Techaical
Reports

Inpublication — 2021?77




K on DGR program framework

Introducing a Generic DGR Roadmap

High-level Initiation of e _ _ o o o Authorization for
Decisions G Initiation of Site Selection for Authorization Authorization Authorization Termination of
Siting Process further Investigations for Construction for Operation for Clpsure Nuclegr License
& Programme 9y yestio 3 PeL ¥ 3
Siting Disposal Post
Phases Initiation - — T . Closure*
Site(s) Identification Inv estigation Excay ation Operation Clogure
and Selection for Specific Site(s) commission Decommission

Disposal Programme Management
Stakeholder Involvement
WBS High-Lev el Disposal System Dev elopment (incl. R

Elements

Underground Research

Disposal Implementation

Program governance: Prepare and inform key decisions - Obtain mandate/framework for next phase



K on S| — Publications and other tools capturing international experiences

. N — NG-T-1.4 (2011)
Stakeholder Involvement throughout the lifecycle of nuclear facilities E Revision in publication

E
Stakeholder Involvement in radioactive waste disposal E_NW-T-l-lﬁ
B 2021 (or 22?)

Experiences and expectations of local stakeholders to nuclear facilities [_NEw prosECT ]
Experiences and expectations of local stakeholders to disposal programmes

(EIAEA ...

Metropolitani =\
engageme

Basics Methods

IAEA Nuclear Communicator ToolBox ,




eTools for transfer of knowledge
NuclearWiki, Databases, e-learning, webinars, ....

IAEA Networks

(CONNECT)

Case
Technical Studies and
articles technical
articles




Framework of Nuclear Wiki - Option for capturing more K on focused topics

Wiki — includes all aspects of Backend

«  Decommissioning wiki fully function
IDN Network x @

«  Currently expanding wiki content to cover
all of radioactive waste management
— Predisposal
— Disposal

* Type of content:
— Facilities
— Technologies
— Lessons Learned

—  Good practices G V< @
...... b . . I'.k { "W:( qﬂlj‘

. N
\\, i -

Toolkit for Predisposal Existing Technologies Disposal Facilities World-wide

and Practices



Developing KM for full national RWM program - what framework?
(The below only a sketch)

Overarching Goal:
Sustainable use of
Nuclearrequires
“Clean up” after
use ofnuclear
technologies

Nuclear
Applications

Nuclear Facility
Operations

National Framework (for implementing RWM)

Decommissioning

Environmental
Remediation

Past Activities |

Characterization

- ~"Scheduling

Facilities I S—
ACthItIeS I Waste Streami I
Resources Waste Stream j

Pre-treatment
Treatment
Conditioning

Storage

Radioactive Waste Management

Alojuanuy

Scheduling

Integrated
National
Plan




Thank you!

And Stay Connected !

Professional Networks —

eLearning —

Videos:
* Two minute -
 Ten minute —

Nuclear Communicators’
Toolbox -


https://nucleus.iaea.org/sites/connect/Pages/default.aspx
https://nucleus.iaea.org/sites/connect-members/LMS/Pages/Module-Mindmap.aspx
https://www.youtube.com/watch?v=4j_wptct7kA&t=60s
https://www.youtube.com/watch?v=3QXSkXHDZgU&t=384s
https://www.iaea.org/resources/nuclear-communicators-toolbox

