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1. Background  

In 2010, the IAEA presented the draft General Safety Guide for the Safety Case and 

Safety Assessment for Predisposal Management of Radioactive Waste (GSG3) to the 

29th Meeting of the Waste Safety Standards Committee (WASSC) for approval. During 

discussions, it was proposed that the use of the graded approach be illustrated through 

the development of supporting Safety Reports. Soon afterwards, the IAEA held the final 

meeting of the International Project Safety Assessment Driving Radioactive Waste 

Management Solutions (SADRWMS).  The meeting agreed to establish the International 

Project on Complementary Safety Reports: Development and Application to Waste 

Management Facilities (CRAFT) to oversee the development of complementary safety 

reports illustrating the use and application of the SADRWMS methodology and tools. 

The inaugural plenary meeting of the International CRAFT Project was held in May 

2011. This report documents discussions and outcomes from the 4th (and final) plenary 

meeting of this Project. 

2. Introduction  

The fourth plenary meeting of the International CRAFT Project was held between 28 

and 31 October 2014 at the IAEA’s Headquarters in Vienna, Austria. The meeting was 

attended by 18 specialists from 12 countries. The meeting was chaired by Mr Earl 

Fordham of the USA and Ms. Malgorzata Sneve of Norway as Co-Chair.  Ms Monika 

Kinker of the IAEA Waste and Environmental Safety Section was the Scientific 

Secretary for the project.  

The main objectives of the plenary meeting were to:  

• Review the status of the CRAFT Project and work that had been performed by 

the Working Groups 

• Discussion and exchange of ideas between the participants in the application of 

the methodology and tools for development and review of the safety case and 

safety assessment for the predisposal management of radioactive waste  

• Working group sessions focused on topical areas: application cases (Storage, 

RADON-type facilities, and Regulatory Authorization); structure and content of 

the reports; and recent Agency-supported improvements of the SAFRAN 

software tool.  

• Finalize the work plan and initiate detailed planning of upcoming activities.  

 
The meeting was conducted according to the agenda which can be found in the CRAFT 

Project public site (http://gnssn.iaea.org/RTWS/craft/SitePages/Home.aspx) in the 2014 



Technical meeting folder. The meeting was opened by Ms Monika Kinker of the Waste 

& Environmental Safety Section. 

3. Participants  

Participants are listed in the Annex (#1). 

4. Plenary meeting summary  

The meeting began with overview presentations regarding the project status, the 

methodology and tools and identified working groups. The majority of the work during 

the week involved meetings of the working groups to develop specific plans and to 

begin work on their application case or tasks. Regular Plenary discussions were held to 

share information between the working groups. Topical presentations were also 

provided by a few participants to complement the Working Group meetings. 

Wednesday and Thursday was primarily focused on working within the individual 

Working Groups (RADON, Storage, and Regulatory) to develop the plans for activities 

to be conducted during the week and to begin work on specific deliverables. Plenary 

sessions were held during the week to provide an opportunity for the Working Groups to 

present information that had been discussed and to share ideas with the other Working 

Groups. The Plenary sessions provided good opportunities to improve the integration of 

the efforts of the different teams.  

On Friday morning, the Working Group representatives presented the results of efforts 

conducted during the week and the Working Group plans for future work with 

substantial detail for the time prior to the next Plenary. Deliverables were also identified 

for each of the Working Groups. Following these presentations, a general discussion 

was held.  

Presentations:  
 
A number of presentations were delivered during the plenary. These included:  

• Scientific Secretary Ms. Monika Kinker on the recent developments in the IAEA 

and their relation to the CRAFT project;  

• Mr. Sandi Virsek of Slovenia on the status of the Storage and Processing Facility 

application case (Slovenian facility); 

• Mr. Earl Fordham (United States of America) on the Regulatory Working Group 

Terms of Reference, meeting goals, and status; 

• Mr Gil Castillo of Cuba on the status of the Application Case on Waste Treatment 

and Storage Facility (Managua, Cuba) with regards to long-term storage aspects. 

• The developer of the SAFRAN software tool Mr. Rodolfo Avila of Sweden on 

recent upgrades to the tool;   



• Mr. Andrey Guskov of the Russian Federation on the Terms of Reference and 

updates for RADON Facility Application Case;  

 

The CRAFT project was also informed on the status of work done under a parallel 

project (Inter-regional Technical Cooperation project), and counterparts from Morocco, 

South Africa and Tunisia were invited to attend the TM and to share the lessons learned 

from their project and to provide input to the draft illustrative application document in line 

with the lessons learned from the project. In this regard, presentations were delivered 

for consideration by the CRAFT Project: 

• Mr Gert Liebenberg of South Africa on the Development of the Safety Case and 

Safety Assessment of Predisposal Management of Disused Sealed Radioactive 

Sources (DSRS), 

• Mr Abderahim Bouih with Morocco’s experience at their existing storage facility, 

• Ms Zeineb Checkir with Tunisia’s experience at the existing storage facility, and 

• Mr. Rodolfo Avila (Sweden) on the Generic Operational Safety Assessment 

(GOSA). 

5. Working Group Activities and Future Plans 

A brief summary of the working group meetings and the plans developed by the working 

group participants is provided in this Section.  

Working Group Application Case for RADON Facility 
 

The main objective of RADON Group was to apply the IAEA methodology and the 

SAFRAN tool to typical near surface RADON-type facility to support decision-making for 

planned operational and predisposal radioactive waste management activities, in 

particular waste retrieval operations, at the near surface historical disposal facility for 

solid institutional radioactive waste. As a result the historical overview of RADON type 

facilities in the context of the safety case has been done.  

 

As an outcome of the CRAFT project, RADON- type Working Group developed two 

main Reports: 

1. Guidance for the Application of the Safety Case and Safety Assessment 

Methodology Using SAFRAN Tool for the Waste Retrieval from Historical 

RADON-type Facilities  

The objective of this Guidance is to provide recommendations for development and 

review of the safety case and supporting safety assessment for the waste retrieval 

operations from historical RADON-type facilities. It summarizes considerations in 

assessing and demonstrating the safety of facilities and activities, and documents the 



steps that should be followed in developing the safety case and performing the safety 

assessment.  

 

The Guidance is addressed to operators, regulatory bodies and supporting technical 

specialists developing or reviewing the safety case and supporting safety assessment 

for the waste retrieval operations from historical RADON-type facilities.  

 

The Guidance provides recommendations on a systematic methodology for evaluation 

of the adequacy and acceptability of waste management arrangements and the 

radiological impacts on workers, the public and the environment from planned waste 

retrieval activities and from accidents at a historical RADON-type facility or in a related 

activity. It has been agreed that the document is going to be translated into Russian 

language. 

 

The aim of this document is to provide support to deal with safety assessment of 

RADON-type facilities in all countries having this type of facilities. 

2. The example of use SAFRAN tool and methodology for RADON-type facility 

in Murmansk (Annex1 to the Guidance for the Application of the Safety 

Case and Safety Assessment Methodology Using SAFRAN Tool for the 

Waste Retrieval from Historical RADON-type Facilities). 

The application case demonstrates the application of the methodology and SAFRAN 

tool to assess activities and technologies for waste retrieval procedures as well as other 

decision-making related to the operation of the RADON-type facility. Document currently 

is developed in Russian and it is going to be translated into English. 

3. Improvements for SAFRAN tool,  

The Group used SAFRAN tool for the assessment and calculations, faced with some 

software gaps and suggested several improvements and changes for this tool. The new 

SAFRAN version that has been issued last year took some of them into account.  

In particular the new version brings: 

• possibility to assign multiple activity types for one area, 

• possibility to merge and divide waste streams, 

• possibility to calculate one scenario for several different people (in different 
conditions such as distance, time, protection etc.). 

 

  



RADON Working Group Future Plans: 

1) To finalize the Guidance on the basis of proposals and discussion during this 

meeting (about 60 men-days); 

2) To restructure the Safety assessment report (about 30 men-days); 

3) To finalize (translate) the SC Report (120 men-days)  

 

Working Group Application Cases for Storage Facilities 

 

Objective & Scope 

The objective is to use the GSG-3 methodology applying the SAFRAN tool to facilities 

for the storage and processing of radioactive (RA) waste. 

Two facilities are being considered, the Central Storage Facility (CSF) in Slovenia and 

the Long Term Storage Facility in Cuba.  During previous CRAFT meetings the Waste 

Processing Facility (WPF) in Serbia was also preparing a draft safety case.  Serbia was 

not able to attend this meeting. 

The Facilities 

Central Storage Facility (CSF) in Slovenia – existing, currently in operation and 

licensed. Primarily institutional RA waste from research activities, medicine and 

industrial. 

Long Term Waste Storage Facility in Cuba – existing, currently in operation and 

licensed.  Primarily institutional radioactive waste from research, medical and industrial. 

Activities during the CRAFT meeting 

Member state representatives performed preliminary work on their draft Safety Cases 

(and Safety Assessments) before attending this meeting of the CRAFT project.  While at 

the meeting, the Storage Working Group was able to establish the basic GSG-3 outline 

with some supporting details of the safety cases for the two facilities.  The components 

selected for evaluation by the author(s) of each facility’s safety case are: 

A. Safety case context 

B. Safety strategy 

C. System description 

D. Safety assessment 

E. Iteration and design optimization 

F. Management of uncertainty 

G. Limits, controls and conditions, and 

H. Integration of safety arguments 



 

The following suggestions and improvements to the SAFRAN tool from the Storage 

working group were offered: 

- Full development of SAFRAN to also include extremity and lens of the eye dose 

assessments. 

- Validation of the software 

- Translation of SAFRAN to other languages, such as Spanish. 

 

Future Activities 

Both groups (Cuba and Slovenia) reported at the final Plenary that their draft safety 

cases should be completed within 4 – 6 weeks after the final CRAFT project meeting.  

The SAFRAN tool will be used for the safety assessment for both the above mentioned 

facilities, the safety assessment constructed using GSG-3 methodology.  The identified 

scenarios will be reviewed by the regulatory working group. 

Evaluation of GSG-3 Compliance for Morocco and Tunisia Safety Cases 

The Safety Cases for Morocco and Tunisia was evaluated for compliance with the 

requirements for a safety case and safety assessment for Predisposal Management of 

Radioactive Waste as described in IAEA GSG-3 .The Morocco Safety Case addresses 

existing activities in a centralized waste management facility while the Tunisian Safety 

Case addresses the activities inside a planned centralized waste management facility. 

The report evaluated the safety cases in the following areas: 

A. Safety Case Context which included the Purpose and Scope of the Safety Case, 

the Demonstration of Safety, and the use of the Graded Approach. 

B. Safety Strategy which included key elements such as defense-in-depth, 

shielding, conditioning, timing, and the implementation of other waste 

management practices. 

C. Description of facilities, activities and waste 

D. Safety Assessment which included the context (approaches and endpoints), 

description of facility, activities and waste and scenario development and 

justification, formulation and implementation of models, and performance of 

calculations & uncertainty management. 

E. Analysis of Assessment Results 

 

The Report concluded the Morocco and Tunisia Safety Cases were consistent with the 

GSG-3 methodology (including the SAFRAN tool) and included several 

recommendations.  The report is available on the CRAFT Project public web site in the 

2014 Technical Meeting folder. 



Working Group on Regulatory Interactions  

The objective of this Working Group is to check compliance of GSG-3 methodology and 

SAFRAN tool for regulatory review of WG application cases, and to provide 

recommendations. 

 Over the CRAFT project, it was intended that the WG considers the following topics:  

• Topic 1: Apply GSG-3 Methodology and SAFRAN Tool against WG application 
cases. Review of SAFRAN models, specifically SAFCALC and regulatory 
modules; 

 

• Topic 2: Develop guidance for regulatory review of application cases based on 
GSG-3 and SADRWMS methodology and IAEA Safety Standards, including 
reference list of necessary parameters for review; 

 

• Topic 3: Review and further development of regulatory review tools such as the 
“SAFREQ” module; 

 

• Topic 4: Provide recommendations and feedback on SAFRAN tool and GSG-3 
from regulatory point of view.  

 

• Topic 5:  Develop graded approach for safety assessment.   

 
Work done and recommendations for future actions: 
 
Topic 1 

The group assisted the other WG in developing their safety case and writing their 

specific documentation. As the other working group outcomes were not available, the 

review of SAFRAN models, specifically SAFCALC and regulatory modules was not 

addressed during the CRAFT project. This could be performed later within either 

additional meeting or in the framework of a new project (CRAFT follow-up project). 

Taking into account the envisaged amount of reports to be reviewed, the second option 

appears to be the more suitable for addressing this issue. 

Topic 2 

The guidance for regulatory review of application cases based on GSG-3 and 

SADRWMS methodology and IAEA Safety Standards, including reference list of 

necessary parameters for review was considered while developing the draft document 

for Topic 5 (see below). In the course of the review of the other working group reports 

that is foreseen in the topic 1, the guidance has to be further expanded. 



Topic 3 

Despite the actual plan to review and further develop regulatory review tools such as 

the “SAFREQ” module, after laying out the working plan of the different groups, it 

became clear that this topic couldn’t be addressed in the CRAFT project. This remains 

an important topic to focus on either within the framework of the above-mentioned new 

project or as a separate issue to address in dedicated workshops. 

Topic 4 

As the other working group outcomes were not available, members of the regulatory 

review WG provided guidance and support to the other WG in the drafting process of 

their reports. The results from the topic 1 are necessary inputs to give feedback from 

regulatory point of view on GSG-3 methodology and SAFRAN tool and to identify 

needed recommendations. This could be performed later within either additional 

meeting or in the framework of a new project (CRAFT follow-up project). Taking into 

account the envisaged amount of reports to be reviewed, the second option appears to 

be the more suitable for addressing this issue. 

Topic 5 

The group worked on the identification of what is necessary to address in the safety 

case while applying the “graded approach” as presented in GSG-3 considering the 

different steps of lifecycle of facilities (from site selection to decommissioning). The 

results of the discussions were summarized in the draft document below. With regards 

to the possible continuation of the work performed during the CRAFT project, it was 

emphasized that this document could be further developed taking into account the 

future review of the other working group reports.  

Graded approach during Safety Case evolution 

Within each stage below, the purpose of the Safety Case is summarized.  Greater detail 

within each stage is provided in the Annex (#2). 

Siting: 

The output of the safety case at this stage of development is justification that the site is 

viable for the proposed facility (or activity).  (GSG-3 paragraph 6.13) 

Design & Construction: 

In the design and construction, the safety case will provide justification that the facility 

(or activity), as designed, can be safely constructed and operated. The safety case 

should demonstrate that: 



� Likelihood of a component of the system failing is low,  

� In the event of degradation, the loss of a safety function of one component 

does not jeopardize the safety of the whole system (defense in depth).   

� It is a mature assessment of the engineering and the impact of the facility 

or activity 

 

Commissioning of the facility 

The aim of the safety case for cold commissioning is to justify the decision that the as-

built facility is safe to operate.  For hot commissioning, the aim is to justify the decision 

that the facility can accept radioactive material safely.  Additionally, the safety case 

should provide updated information on the management system (GSG-3 paragraph 

6.21) 

Operations 

The aim of the safety case for operation is to justify the decision that the facility can be 

operated safely for a specific period and can then be safely decommissioned. 

Shutdown & Decommissioning 

Every waste management facility will eventually be closed and decommissioned.  From 

the very earliest stage of the development of the safety case, this must be addressed to 

justify decisions on its safety.  The justification should be based upon techniques that 

are currently available and should take into account the level of resources that are likely 

to be available at the time of closure. (Decommissioning Plan is handled separately.) 

6. Meeting Outcomes and Future Activities  

The plenary agreed that this fourth and final plenary meeting of the CRAFT project was 
a success. It was agreed that the working groups would continue to consider their areas 
using the CRAFT website for correspondence.  
 
The Plenary sessions provided good opportunities to improve the integration of the 
efforts of the different teams. The structure and contents of the Complementary Safety 
Case reports illustrating the application cases was also discussed. Future activities 
included a potential regulatory working group meeting after the storage safety cases 
were completed.  The attendees were encouraged to share their experience and 
lessons learned during the development of their safety cases with other member states. 
 
The meeting was closed by the CRAFT Project plenary meeting chair, Earl Fordham. 
He thanked all the participants for their involvement in what had been a successful 
week, especially the Working Group leaders, the volunteering facilities to be used as 
illustrative application case and the scientific secretary, Ms Monika Kinker for her hard 
and effective work.  
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Bosnia and 
Herzegovina 

Mr Vidic Alfred Member of Processing & Storage 
WG 

Cuba Mr Reinaldo Gil Castillo  
 

Member of Processing & Storage 
WG 

France Mr Frederic Ledroit  
 

Member of Steering Committee 
Member of Regulatory WG 

Germany Mr Christian Drobniewski Member of Regulatory WG 

IAEA Ms Monika Kinker 
 
Mr Luis Jova Sed 
 
Mr Jagos Raicevic 

Scientific Secretary 
 
Consultant  
 
Consultant 

Morocco Mr Abderrahim Bouih 
 
Ms. Soumia Zeroual 

Member of Storage WG 
 
Member of Regulatory WG 

Norway Ms Katarzyna Siegien-
Iwaniuk  
 
Ms Malgorzata Sneve 

Member of Radon WG 
 
 
Member of Steering Committee 
Sponsor of the Radon WG 

Russian Federation Mr Nikolay Anisimov  
Mr Andrey Guskov   
Mr Alexander Smetnik 
Mr. Sergey Speshilov 
Mr. Alexey Viktorovich 
Tkachenko 

Member of the Radon WG 
Leader of the Radon WG 
Member of the Radon WG 
Member of the Radon WG 
Member of the Radon WG 

Slovenia Mr Sandi Virsek Member of Processing & Storage 
WG 

South Africa Mr Gerhardus Liebenberg Contractor for SC development in 
Morocco and Tunisia 

Sweden Mr Rodolfo Avila SAFRAN Developer 

Tunisia Ms Zeineb Chekir Member of the Processing & 
Storage WG 

United States of 
America 

Mr Earl Fordham Meeting Chair 
Member of the Steering 
Committee 
Leader of Regulatory WG 

 
 



Annex #2  Graded approach during Safety Case evolution 

Within each stage of the Safety Case, an attempt is made to further define the 

necessary elements for the type of pre-disposal radioactive waste facility (e.g., storage, 

conditioning, and/or treatment). 

Siting: 

The output of the safety case at this stage of development is justification that the site is 

viable for the proposed facility (or activity).  (GSG-3 paragraph 6.13) 

Factors include:  

• Proposed activities at the facility (storage, LT storage, conditioning, thermal 

treatment, initial waste acceptance criteria) 

• Isotopic activity levels and form: solid, liquid, and/or gas 

• Seismic 

• Surface water (flooding, tsunami) 

• Depth to groundwater 

• Geology 

• Topography (e.g., for surface water run-on) 

• Weather impacts (e.g., snow, rain, wind) 

• Building structure (e.g., in the desert with occasional fires >> metal) 

• Nearest neighbors (Maximum Exposed Individual) and surrounding industries 

(e.g., zoning, closest public) 

• Demographics 

• Access to facility 

• Transportation routes (e.g., aircraft flight paths, major highways) 

• Additional land for expansion of the site 

 

Concurrently, additional data will be gathered including: 

• State Environmental Protection Act >> Environmental Impact Assessment 

• Stakeholder involvement  

 

Design & Construction: 

In the design and construction, the safety case will provide justification that the facility 

(or activity), as designed, can be safely constructed and operated. The safety case 

should demonstrate that: 

� Likelihood of a component of the system failing is low,  

� In the event of degradation, the loss of a safety function of one component 

does not jeopardize the safety of the whole system (defense in depth).   



� It is a mature assessment of the engineering and the impact of the facility 

or activity 

 

Factors include: 

• Doses  for workers and public are safely below statutory limits  

• Individual and collective dose optimized  

• Site security: fence at a minimum 

• Guard 

• Electronic monitoring (e.g., camera to an offsite guard) 

• Source security for IAEA Cat I/II material and T&R investigations (physical 

barriers) 

• Building layout with a shielded room (e.g., engineered overpacks, hot cell) 

• Access (personnel and vehicle doors. Location of access points) 

• Sufficient and separate areas to segregate waste by dose rate. 

• Internal layout optimized for processes (e.g., receiving, storage,  and 

treatment) 

• Lighting (natural and provided) 

• Optimized layout for package handling. 

• Labyrinth passageways & cableways to prevent streaming 

• Floor and walls sealed for ease of decontamination 

• Air circulation & temperature control: 

• Storage: natural circulation demonstrated  

• Treatment: active controls (e.g., forced ventilation with controls such as 

HEPA filters) 

• lowest ambient pressure at highest contamination levels 

• Radiation Protection program 

• Over-arching policy statement 

• Procedures 

• Optimization program 

• Zoning  (for dose rates, waste type, and processing priority) 

• Personnel monitoring 

• Storage: external-only 

• Processing dispersible material: external and internal monitoring 

• Storing & Treatment of large volumes of liquid effluent 

• Compatible storage containers (e.g., proper for non-rad hazards) 

• Radioactive waste collection reservoir (e.g., low point sump)  with 

sampling capability 

• Bermed containment with thick liner below concrete floor 

• Time limit for liquid storage 

• Pre-operational environmental monitoring 

• TLD’s for ambient radiation levels 

• Media sampling to establish baselines in each 



• Effluents identified and discharges permitted. 

• Air emissions limited: rad, NOx, SOx 

• No liquid releases allowed (water table too shallow) 

• Management System (consistent with the activities inside the facility) 

• Quality Assurance program (e.g., records management, ensures 

performance for components not verifiable after placement)  

• Review of calculations and uncertainties 

• Action in place to identify reversible or irreversible non-conformances 

• Non-radiological hazards (e.g., chemicals and/or combined) 

• Onsite generated RW treatment: deconned or drummed for storage? 

• Initial plan for the shutdown and decommissioning of the pre-disposal RW 

management facility 

• Other government agencies involved? 

• Building codes, fire codes, electrical 

• Behavior of building for off-normal events (e.g., fire, seismic) 

• Development of Safety Assessment  (e.g., SAFRAN) 

• PIE 

• external natural (e.g., lightning, extreme temperatures, offsite fires),  

• external human induced (e.g., fire, aircraft crash), and  

• internal (e.g., inappropriate processing, arcs & sparks, explosions, 

gross incompatibilities, failure of component or systems) 

• Normal (non-accident) scenario 

• Accident scenarios 

• Design Basis Accident 

• Beyond DBA 

 

Commissioning of the facility: 

The aim of the safety case for cold commissioning is to justify the decision that the as-

built facility is safe to operate.  For hot commissioning, the aim is to justify the decision 

that the facility can accept radioactive material safely.  Additionally, the safety case 

should provide updated information on the management system (GSG-3 para 6.21) 

Factors include: 

• Develop and proof test procedures in all safety areas (e.g., health physics, 

management) 

• As-built facility meets the final design criteria for safety 

• Walls have required density for shielding to achieve dose standards 

• Floor strength verified and sealant coating tested 

• System line-ups (e.g., valves and breakers as needed) verified 

• Cold test equipment before allowing hot testing 

• Graded approach used for activity levels at start-up:  kBq to MBq to GBq 

• Finalize waste acceptance criteria (e.g., DSRS, liquids, dry solid waste) 



• Operating procedures necessary to operate facility.   

• Critical procedures embedded “in license”.  

• Non-critical procedures can be ”tied” (e.g., attached) to license. 

• Management System/QA: from notification of in-coming RW, receipt to outbound 

shipping 

• Quality Assurance (e.g., 18 points of NQA-1 program) 

• Update plan for the shutdown and decommissioning of the pre-disposal RW 

management facility 

• Emergency Plan and procedures in place 

• Development of Safety Assessment 

• PIE 

• Normal (non-accident) scenario 

• Accident scenarios 

• Design Basis Accident 

• Beyond DBA 

 

Operations: 

The aim of the safety case for operation is to justify the decision that the facility can be 

operated safely for a specific period and can then be safely decommissioned. 

• Update plan for the shutdown and decommissioning of the pre-disposal RW 

management facility  

• Documentation of facility changes/updates vs. PSR update 

• Changes may be extensive (e.g., adding conditioning or treatment) that 

require additional design, construction and commission stage evaluations. 

• Changes in national statues and rules 

• Changes in knowledge and computer codes 

• Management system (e.g., record keeping)  

Shutdown & Decommissioning: 

Every waste management facility will eventually be closed and decommissioned.  From 

the very earliest stage of the development of the safety case, this must be addressed to 

justify decisions on its safety.  The justification should be based upon techniques that 

are currently available and should take into account the level of resources that are likely 

to be available at the time of closure. 

Factors include: 

• Funding 

• Viability of funding guarantee 

(Decommissioning Plan is handled separately.) 


