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I. IAEA activities 

II. Radioactive waste management  

III. Radioactive waste predisposal 
1. Technical publications 

2. Networks 

3. Direct support 

4. Peer reviews 

5. Coordinated research projects 

IV. On-going support activities   

Outline  
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The IAEA works to mobilize peaceful 

applications of nuclear science and 

technology. This includes radioactive 

waste processing and disposal 

technologies.  

 Developing Standards and Guidance; 

 Providing Reviews and Services; 

 Supporting Capacity Building; 

 Promoting Knowledge Networks; 

 Providing a forum for 

communicating, increasing 

transparency, sharing lessons 

learned via workshops, meetings, 

and various media. 
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I. IAEA Activities  

 Safety & Security 
The IAEA works to protect people and 

the environment from harmful radiation 

exposure 

 Safeguards & 

Verification 
The IAEA works to prevent the further 

spread of nuclear weapons 

 Science & 

Technology 
The IAEA works to mobilize peaceful 

applications of nuclear science and 

technology. This includes radioactive 

waste processing and disposal 

technologies.  
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http://iaea.org/OurWork/ 
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http://www.iaea.org/OurWork/ST/NE/Main/ 
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https://www.iaea.org/scientific-databases  

https://www.iaea.org/scientific-databases
https://www.iaea.org/scientific-databases
https://www.iaea.org/scientific-databases
https://www.iaea.org/scientific-databases
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II. Radioactive Waste Management 

Waste radioactive. For legal and 

regulatory purposes, waste that 

contains or is contaminated with 

radionuclides at concentrations or 

activities greater than clearance 

levels as established by the 

regulatory body.  

The definition is purely for regulatory 

purposes. Material with activity 

concentrations equal to or less than 

clearance levels is radioactive from a 

physical viewpoint — although the 

associated radiological hazards are 

considered negligible. 
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(a) Clearance from 

regulatory control 

(unrestricted 

disposal of waste, 

unrestricted reuse 

of useful 

materials);  

 

(b) Authorized 

release 

(discharge to the 

environment of 

waste, authorised 

reuse of useful 

materials);  

 

(c) Regulated 

disposal of waste, 

regulated transfer 

of useful 

materials. 

Radioactive Materials Routing 
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Clearance  

Clearance is defined as the removal of radioactive materials or 

radioactive objects within authorized practices from any further 

regulatory control by the regulatory body. 

The general principles and criteria for exclusion, 

exemption and clearance have been detailed in the 

International Basic Safety Standards for Protection 

Against Ionizing Radiation and for the Safety of 

Radiation Sources (BSS). 

Specific values of activity concentration of 

radionuclides that may be used for bulk amounts of 

material for applying exclusion and exemption are 

given in the IAEA Safety Guide RS-G-1.7. 
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Authorized discharge 

Slightly contaminated effluents could be 

released to the environment under the 

limits authorized by national regulatory 

authorities through authorized discharge.  

 

Generic guidance on the authorization 

procedure is provided the IAEA Safety 

Guide WS-G-2.3 as well as IAEA-

TECDOC-1638 which summarize 

international experience on the 

optimization of discharges and the setting 

by the regulatory body of authorized 

limits. 



International Atomic Energy Agency 

Discharge limits 

• Set by national regulator 

• Based on flowsheets for processes involved 

• Assume Best Available Technology to abate discharges 

19 

• Doses to the public 
taken into 
consideration 

• Reviewed on a 
regular basis. 
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Regulated disposal 

The generally preferred approach is to concentrate the waste and to 

contain the radionuclides in it by means of a waste form and waste 

container followed by disposal in an appropriate repository.  

The effectiveness and safe isolation of radioactive waste depends on the performance of the 

overall disposal system which consists of three major components, namely: 

I. The site (the host rock and surrounding geological media representing natural barriers 

aiding waste isolation); 

II. The repository (the facility into which waste packages are emplaced for disposal, 

including any engineered barriers); and 

III. The waste package (the waste form in any suitable container). 

Only waste packages, which comply with so called “waste 

acceptance criteria” (WAC) are accepted for disposal. 
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BASIC STEPS: 
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Generic roadmap  

Generation 

 

Pre-disposal  

management 

 

Disposal 
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Objective of radioactive waste management  

To deal with radioactive waste in a manner that protects 

human health and  the environment now and in the future 

without imposing undue burdens on future generations.  

The fundamental safety objective is 

to protect people and the 

environment from harmful effects 

of ionizing radiation.   

23 
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3. Direct Assistance and Technical Cooperation  Projects; 

4. International Peer Review Services 

5. Coordinated Research Projects; 

1. Technical Publications; 

2. Networks: 
o International Decommissioning Network (IDN), 

o Network for Environmental Management and Remediation 

(ENVIRONET), 

o Network for Underground Research Laboratories for Geological 

Disposal of HLW (URF), 

o Near-surface Disposal Network (DISPONET), 

o Waste Characterization Network (LABONET), 

o CONNECT - Connecting the Network of Networks for 

Enhanced Communications and Training in RWM, D&ER. 

o We are launching new network for radioactive waste 

predisposal management – IMMONET 
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III. Radioactive Waste Predisposal Support 
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http://www.iaea.org/OurWork/ST/NE/NEFW/Technical-Areas/WTS/predisposal.html 
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http://www.iaea.org/OurWork/ST/NE/NEFW/Technical-Areas/WTS/predisposal-publications.html 

III.1. Technical Publications 
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The Waste Technology Section is preparing a series of comprehensive state of the 

art technical handbooks on:  

“Characterization, categorization and monitoring of radioactive waste, 

waste forms and waste packages”,  

“Conditioning of low and intermediate level liquid, solidified and solid 

waste”,  

“Processing of high level waste and spent nuclear fuel declared as waste”,  

“Storage of radioactive waste and conditioned waste packages”, 

“Pre-treatment of low and intermediate level waste”,  

“Treatment of low and intermediate level liquid waste”,  

“Treatment of low and intermediate level solid waste” and  

“Treatment of radioactive gaseous waste” – IAEA TECDOC-1744 (2014). 

These are intended to assist professionals in Member States involved in field 

implementation of predisposal facilities by providing information on selection of 

technical options, design and operation in a structured way with recommendations 

on using cementitious materials where relevant. 

28 
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Eight New Predisposal Handbooks 

1. 

Characterization 

of Radioactive 

Waste, Waste 

Forms and 

Packages

2. 

Pre-treatment of 

Low & 

Intermediate 

Level Solid and 

Liquid Waste

4. 

Treatment of 

Low & 

Intermediate 

Level Solid 

Waste

5. 

Treatment of 

Gaseous Waste*

3. 

Treatment of 

Low & 

Intermediate 

Level Liquid 

Waste

6.

Conditioning of 

Low & 

Intermediate 

Level Liquid 

and Solid Waste

7.

Processing of 

High level & 

Spent Nuclear 

Fuel Declared as 

Waste

8. 

Storage of 

Radioactive 

Waste and 

Conditioned 

Waste Packages

* Published 
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Predisposal Document Hierarchy 
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http://nucleus.iaea.org/sites/nefw-projects/IMMONET/SitePages/Home.aspx 

 

bDN –beta-Delayed Neutron 

Emission  

LABONET – International 

Network of Laboratories for 

Nuclear Waste 

Characterization 

CGULS – Coordination 

Group for Uranium Legacy 

Sites 

MSN – Management System 

Network of Excellence 

DISPONET – International 

Low Level Waste Disposal 

Network  

NKM – Nuclear Knowledge 

Management Network 

ENVIRONET – Network of 

Environmental Management 

and Remediation 

SFM – International Network 

on Spent Fuel Management 

ICT – Instrumentation and 

Control Technologies 

URF – Underground research 

facilities Network 

IDN – International 

Decommissioning Network 

 

 

International Predisposal Network. 

To be launched in 2016 

III.2. Networks  
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http://nucleus.iaea.org/sites/nefw-projects/IMMONET/SitePages/Home.aspx 
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Members States being supported through national projects in 

the 2012-2013 and 2014-2015 TC cycles include Argentina, 

Brazil, Georgia, Iraq, Jordan, Latvia, Mexico, Moldova, 

Serbia, Slovakia and Ukraine. 

• 24 regional workshops have been held since 2012 and 

one is planned for the end of October 2015.  

• 3 national workshops have been held in Argentina 

covering radioactive waste characterization, thermal 

treatment methods and off gas purification systems on 

plasma treatment of radioactive waste. 

III.3. Direct Assistance and TC Projects 
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• International Peer Review of UK Magnox 

Decommissioning Programme (2008-2011)  

– final report handed over to Magnox 

representatives at the IAEA in February 2012. 

• Korea: Geological disposal programme with 

emphasis on suitability for pyro- processed waste 

(2012); 

• UK, NDA: Peer Review of Interim Storage of 

Higher Activity Waste Packages-Industry Guidance 

(2012); 

• Russia: International Peer Review on the 

application of international safety standards to the 

liquid RWM practices in the Russian Federation 

(2013); 

• The Follow-up International Mission on 

remediation of large contaminated areas off-site 

the Fukushima Daiichi NPP (2 EM’s  2013). 

• Review of Hungarian waste management 

framework.  
35 

III.4. Peer Reviews  
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Review Missions in 2014/15 

• October 2014, IAEA Experts 

to Visit Japan to Present 

Results of Fukushima 

Seawater Analysis 

Comparison, take new 

samples; 

• February 2015, IAEA Experts 

to Review Japan's 

Decommissioning Work at 

Fukushima Daiichi Site; 

• April 2015, IAEA Experts to 

Visit Fukushima for Additional 

Information on Contaminated 

Water Management; 

• May 2015, Third IAEA-led Expert Visit to Collect Marine Samples Offshore 

Fukushima. 

36 
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9-17 February 2015; 

 Follow-up mission and review of current on-site status & 

strategic plans for D&D and review progress in specific 

areas: 

 Management of contaminated water, 

 Countermeasures against groundwater ingress, 

 Removal of spent fuel and damaged fuel debris from Units 1-4, 

 Management of waste: storage, features of waste, identifying waste 

streams, 

 Institutional and organisational issues: responsibilities, staffing and 

training, safety culture, communication with public … 

 Team : 11 IAEA staff (NE, NS, NA, OPIC), 4 external 

experts (Philippines, RF, USA, OECD/NEA); 

 Team leader : Juan Carlos Lentijo, DIR-NEFW. 

The Third Decommissioning Mission to Japan 

37 
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 CRP on Planning, Management and 

Organizational Aspects in Decommissioning of 

Nuclear Facilities (2009-2011), IAEA-TECDOC-

1712 published in 2013; 

 CRP on Innovative and Adaptive Technologies 

in Decommissioning of Nuclear Facilities (2004-

2008), IAEA-TECDOC-1602 published in 2008; 

 Performance and Behaviour of Cementitious 

Materials in Long Term Storage and 

Disposal of Radioactive Waste (2007-2010), 

IAEA-TECDOC-1701 published in 2013; 

 Treatment of Irradiated Graphite to Meet 

Waste Acceptance Criteria for Disposal 

(2011-2013) – TBP2015; 

 Processing Technologies for High Level 

Waste, Formulation of Matrices and 

Characterization of Waste Forms (2013-2015). 
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III.5. Coordinated Research Projects  
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Photo CRP Cement 
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Designation  Formation conditions Comments 

Calcium 

sulphoalumina

te cement 

(CSAC) 

Available commercially or 

made by mixing commercial 

calcium aluminate cement 

(CAC) with calcium sulphate  

Has a history of use (~40 years) 

as a construction cement. 

Developed in China but now widely 

available. 

Calcium 

aluminate 

cement (CAC) 

Based on clinkers or fused 

products with dicalcium 

silicate and CaAl2O4    

Calcium aluminate cements are 

widely available as commercial 

products with a long history of use 

in construction. 

Geopolymer 

SIAL 

Mixture of  sodium silicate 

(hydrate) with metakaolin 

Geopolymer-type matrix which is 

characteristically X ray amorphous 

 

Magnesium 

phosphate 

cement 

Mixture of  fine grained 

MgO (periclase) and a 

phosphate source, e.g, 

phosphoric acid or  

monopotassium phosphate  

Many variants are known, differing 

in pH and solubility. Not fully 

commercial except for small scale 

applications, e.g., as refractory or 

dental cements 
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CRP on Performance and Behaviour of Cementitious Materials in 

Long Term Storage and Disposal of Radioactive Waste (2007-2010) 
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CRP on Treatment of 

Irradiated Graphite to Meet 

Waste Acceptance Criteria 

for Disposal (2011-2013) 

GRAPA 
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• Technical Meeting on International Project on Irradiated 

Graphite Processing Approaches (GRAPA) (9-12.02.2016). 

• Technical Meeting to Launch the International Predisposal 

Network IMMONET (28.06-1.07.2016). 

• Technical Meeting on the Processing & Storage of Activated 

Material from Reactor Cores and Structures (29.11 2.12.2016). 

On-going Projects 
• CIDER - Constraints in the Implementation of Decommissioning and ER 

project; 

• DACCORD - Data Analysis and Collection for Costing of Research 

Reactor Decommissioning project; 

• DRIMA International Project on Decommissioning Risk Management 

(DRiMa); 

 

IV. On-going Support Activities  
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Management of Disused Sealed Sources 

• Development of publications and technologies 

• Support of field activities – conditioning and removal 
of higher-activity sources and aggregations: 

• currently underway in more than 20 countries (Europe, 

Middle East, Africa, Central and South America), 

• in some cases Mobile Hot Cell is used. 
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• Integrated Safety Case for Dual Purpose Casks for SNF; 

• HIDRA Project: Human Intrusion in the context of Disposal of RW; 

• Follow up project on Demonstration of Safety of Geological Disposal 

(GEOSAF); 

• Prisma: Follow up of Prism on demonstration of safety of near surface 

disposal (SC and SA); 

• International WG on Disposal of ILW; 

• CRAFT Project : Demonstration of Safety for predisposal 

management; 

• MODARIA: Modelling and Data for  Radiological Impact Assessment; 

• RSLS: Regulatory supervision of Legacy Sites; 

• CGULS: Coordination Group for Uranium Legacy Sites; 

• R2D2: International Research Reactor Decommissioning Demonstration 

Project. 

WES International Projects & Working Groups  

47 
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Support to Newcomer Countries 

• INIR (Integrated Nuclear Infrastructure Review) 

Missions (Jordan, Nigeria + planned to Kenya, 

Morocco, Bangladesh); 

• WTS organized Workshop/Training Meeting on 

Radioactive Waste dedicated for newcomers countries 

in  Vienna. Similar regional events were organized 

through TC. 
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• Peer reviews for MSs (ARTEMIS); 

• Development of costing methods and financing schemes 

for waste disposal; 

• IAEA, OECD-NEA and EC Joint Working Group on 

Status and Trends in Radioactive Waste Management 

and Spent Fuel Management; 

• IAEA International conference on the safety of 

radioactive waste management (November 2016, VIC). 
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http://www.facebook.com/photo.php?pid=39861&id=1732371649

